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1.0 Introduction 

1.1 Purpose and Objectives 

This document is a Baseline Ecological Risk Assessment (BERA) Work Plan for Operable Unit 2 (OU2) at 

the Colorado Smelter Site located in Pueblo, Colorado (Figure 1). A Screening Level Ecological Risk 

Assessment (SLERA) was finalized in July 2024 (USEPA/OTIE/PWT, 2024) and defined contaminants of 

potential ecological concern (COPECs) in soils, surface water, pore water, and sediments from areas with 

ecological attributes. Since a SLERA specific to Operable Unit 1 (OUl) was not completed, areas within 

OUl that contain suitable habitat to support ecological receptors are considered in this BERA Work Plan. 

The ecological areas within OUl include urban parks presenting terrestrial habitats and aquatic habitats 

in the Arkansas River and Runyon/Fountain Lakes State Wildlife Area (SWA) ("the Site"; Figure 1). There 

are also aquatic habitat areas associated with streams and ravines both east and west of the OU2 

former smelter boundary (Figure 1). 

The analytical media data evaluated in the SLERA, along with biota data collected in 2023, are used to 

refine the conceptual site exposure model described in the SLERA and provide a basis for the United 

States Environmental Protection Agency (USEPA) to perform a BERA for ecological resources associated 

with the Site. 

1.2 Overview of the Eight-Step Ecological Risk Assessment Process 

The USEPA has developed specific methods and procedures for completing ecological risk assessments 

(ERAs) (USEPA 1992; 1997; 1998; 2001). Figure 2 shows the eight-step process that is recommended for 

ERAs completed at Superfund sites under the Comprehensive Environmental Response, Compensation, 

and Liability Act (CERCLA). The eight steps shown in Figure 2 are not intended to represent a linear 

sequence of mandatory tasks. Rather, some tasks may proceed in parallel, some tasks may be 

performed in a phased or iterative fashion, and some tasks may be judged to be unnecessary at certain 

sites. This document is intended to address Steps 3 and 4 of the ERA process presented in Figure 2. 

1.3 Document Organization 

This BERA Work Plan is organized into the following sections: 

Section 2. Site Background and Data Review - This section summarizes the operational history of the 

Site. The Site overview includes the environmental setting, describes the soil decision units (DUs) and 

investigation areas evaluated in the SLERA. This section also describes the data sets evaluated in the 

SLERA; abiotic sample data not assessed in the SLERA and summarizes the biota data that will be 

incorporated into this BERA. 

Section 3. Methodology for Refinement of Constituents of Potential Ecological Concern - The initial list 

of contaminants investigated in Steps 1 and 2 included all contaminants identified or suspected at the 

Site. Because of the conservative assumptions used during the risk screen, some of the contaminants 

retained for Step 3 might pose negligible risk. This section provides the methodology for critically 

evaluating the COPECs by media and exposure area as defined in Step 2 and if the contaminant should 

remain as a BERA COPEC or if justification is sufficient for removal. 
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Section 4. Conceptual Site Model {CSM) - In this section, the complete exposure pathways defined in 

the SLERA are revisited and refined through evaluation of the exposure pathways and the ecosystems at 

the Site. This section also defines the ecological exposure areas to be evaluated in the BERA. 

Section 5. Assessment and Measurement Endpoints - The assessment endpoints are critical elements 

in the design of the BERA. This section presents the refinement of the assessment endpoints listed in the 

SLERA. This section also defines the measurement endpoints and describes the relationship between 

measurement and assessment endpoints. 

Section 6. Risk Analysis Plan - The Risk Analysis Plan specifies the methods by which the collected data 

will be analyzed for determination of potential ecological risk. This section includes the food-chain­

exposure-model parameters, data reduction techniques, data interpretation methods and statistical 

analyses to be used in the BERA. The risk analysis section also includes a discussion of the toxicity 

reference values to be used in the BERA. 

Section 7. BERA Risk Characterization - This section brings together the exposure and the toxicity to 

estimate the potential risk to the receptors. 

Section 8. Uncertainty Analysis - This section describes the major uncertainties identified during 

development of this BERA Work Plan with an emphasis on those issues that risk managers should 

consider in making risk management decisions. The Uncertainty Analysis presented in the BERA will be 

an expanded version of what is presented in this Work Plan. 

Section 9. References - Citations for all documents referred to in the text and the text tables. 

All figures and appendices cited in the text are provided at the end of the report. Smaller tables are 

incorporated within the text and the larger media screening tables are presented at the end of the 

report. Appendix A summarizes the soil, sediment, and pore water data. Appendix B summarizes the 

2023 biota data. Appendix C presents revised COPEC screening for surface water, pore water, and 

sediment data because these media were sampled after the SLERA was finalized. Note that the 

screening of surface water, sediment and pore water are organized by onsite (e.g., ravines) and off-site 

(e.g., Arkansas River and Runyon Lake). 
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2.0 Site Background and Data Review 

2.1 Site Overview 

Detailed Site background and characteristics are provided in this section. The Site's environmental 

setting is also described along with a summary of the available analytical data. 

2.1.1 Site Location 

The Colorado Smelter Superfund Site is comprised of two OUs (Figure 1). The former smelter (OU2) is 

located entirely within the boundaries of OUl, the community properties study area which includes 

residential and commercial properties surrounding the location of the former smelter. The City of 

Pueblo is northwest of historical smelter operations above the confluence of the Arkansas River and 

Fountain Creek. The area surrounding Pueblo sits at the western edge of the Great Plains and is 

characterized by rolling plains of semi-arid desert, with an elevation between 4,692 and 4,750 feet. 

Pueblo County transitions from high plains in the east to the Rocky Mountains in the west. 

2.1.2 Site History and Historical Smelter Operations 

Five smelters operated in Pueblo between 1878 and 1921. The Pueblo, Massachusetts, Blende, 

Philadelphia, and Colorado Smelters operated in the area for varying lengths of time (Figure 1). The 

smelters processed ores to recover gold, silver, copper, zinc, and lead. 

The Colorado Smelting and Refining Company, (Boston and Colorado Smelting Works, or the Eilers 

Smelter) established the Colorado Smelter at the southern terminus of Santa Fe Avenue south of the 

Arkansas River, just north of the Colorado Fuel and Iron (CF&I) steel mill in 1883. The plant primarily 

smelted gold, lead, and silver ore that had been mined from the Madonna Mine in Monarch, Colorado 

and some of the mines in Leadville, Colorado. The state-of-the-art smelter began operations in 1883 

with four roasters each capable of processing 100 tons of ore per day. In 1889, the facility was expanded 

to five roasters. The Colorado Smelter merged with the Pueblo Smelter and other smelters as the 

American Smelting and Refining Company (ASARCO) in 1899. In 1901, a sixth roaster was added, a 200-

foot-tall smelter stack was built, and the facility could process up to 600 tons of ore per day. The smelter 

operated for 25 years and closed in 1908. Most of the historical smelter structures were torn down in 

1909 except for the 200-foot-high stack, the 110-foot-high stack, and the ore sampling mill present in 

1921. Figure 3 shows the approximate location of the Colorado Smelter buildings and facilities based on 

the 1905 Sanborn Map Company fire insurance map (Sanborn, 1905). 

The Great Pueblo Flood of June 1921 damaged the infrastructure of the Pueblo area. The Pueblo City­

County Library (PCCLD) digital collection has an aerial view of 1921 flood that shows the 200-foot-high 

stack, the 110-foot-high stack, and the ore sampling mill still present on the Site in June of that year 

(PCCLD, 2025). Photographs from 1921-1924 also show massive slag piles present within what is now 

the current OU2 ravine with no indication of vegetation or presence of a stream (PCCLD, 2025). The 

PCCLD digital collection shows the construction of the new Arkansas River channel, the levee, the new 

Santa Fe Avenue bridge, and the Denver and Rio Grande Western Railroad (D&RGW) bridge from 1921-

1924. The D&RGW became the Union Pacific Railroad (UPRR) in 1988 and operates the rail line on the 

west side of OU2. 
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Following the flood, ASARCO sold a portion of the Colorado Smelter property to Newton Lumber 

Company (NLC) in 1921. NLC operated at the location until the 1960s. In 1922, a portion that included 

the supervisor's residence, barn, and the 200-foot-high smelter's smokestack was sold to St. Mary Help 

of Christians. In 1923, the 200-foot-high smokestack was demolished, and bricks were used to construct 

St. Mary's School on Mesa Avenue. The supervisor's residence was converted into a rectory that is still in 

use today (Historitecture, 2014). Interstate 25 (1-25) through Pueblo, including the bridge over the 

Arkansas River, was constructed from 1949 to July 1, 1959 (PCCLD, 2025). After the 1960s, the NLC 

portion of the Site was sold to individuals and small to medium-sized companies. 

In 1989, a 2-3 gallon per minute liquid discharge coming from a concrete pipe under the Santa Fe 

Avenue bridge was noted by a pedestrian. An orange discoloration was also noted across a bike path 

directly over a culvert that goes under the bike path and into the Arkansas River. Pueblo County Health 

Department was notified. The Water Quality Control Division of the Colorado Department of Public 

Health and Environment (CDPHE) and the Pueblo Wastewater Treatment Plant (PWTP) were 

subsequently notified. A grab sample of the liquid was collected by PWTP for analysis. The sample 

contained elevated concentrations of iron and zinc. After being contacted, CF&I suggested that the 

Colorado Smelter waste slag pile was the source of elevated iron and zinc. A CDPHE investigation 

confirmed that an intermittent seep was draining the slag waste into the culvert and then into the 

Arkansas River. 

CDPHE contractors collected Site data in 1994 and 1995, which identified elevated lead and arsenic 

concentrations in surface soil within OU2. Subsequent field investigations found smelter slag piles at 

OU2, prompting investigation of adjacent residential areas (i.e., OUl). The USEPA and the CDPHE began 

investigating residential yards near Colorado Smelter in 2011 following a Preliminary Assessment 

prepared by USEPA in 2008, to determine if base metal residues from past smelting operations posed a 

potential threat to the health of residents. The investigation showed that lead and arsenic were the 

contaminants of concern and sampling results found elevated lead and arsenic concentrations in some 

residential yards and at the Site. 

The site was placed into the Comprehensive Environmental Response, Compensation, and Liability 

Information System as the Santa Fe [Bridge] Culvert site (COD982572513) in 1990 (CDPHE, 1995) and 

listed on the National Priorities List (NPL) in December 2014 (CON000802700). 

2.1.3 Operable Unit 1 (OUl) 

OUl has an area with a perimeter of 5.17 miles and the area of potential ecological concern for OUl has 

a perimeter of 4.63 miles (Figure 1). OUl has a convoluted border (Figure 1) that includes numerous 

roads, as well as Bessemer Park to the west, and the Arkansas River, Runyon Lake, and Runyon Field, to 

the north. Other urban parks include Moynihan Park and Stauter Field. OUl includes approximately 

3,400 linear feet of the Arkansas River on the west from just upstream of the UPRR railroad bridge 

downstream to the Burlington Northern and Santa Fe (BNSF) railroad bridge to the east. The western 

river section is approximately 80 to 250 feet wide with several gravel bar islands, a 20-foot-high 

concrete levee and walking path west of the Santa Fe Avenue bridge, and to the east includes wetlands 

and seasonal riparian areas. 

The westernmost boundary of OUl is roughly 8.5 miles below the Pueblo Reservoir. Multiple discharge 

conduits from the reservoir release water into the Arkansas River and control flow in the primary 
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channel. Wildhorse Creek, an effluent-dominated creek, flows south into the Arkansas River about 1.75 

miles west of the boundary of OUl. Wildhorse Creek flow originates primarily from the Pueblo West 

wastewater treatment facility. It currently has a Total Maximum Daily Load (TMDL) for Escherichia coli 

(E. coli) (COARMA04a). 

The Arkansas River flows eastward from Pueblo Reservoir past the confluence with Wildhorse Creek, 

then through a series of riprap structures to generate whitewater for the Whitewater Park, then 

through OUl, past the northern edge of OU2, under the Moffat Street pedestrian bridge and the low 

head dam, then out of OUl south of Fountain Lake and the BNSF railroad bridge, and continues east 

past the confluence with Fountain Creek (Figure 1). The entire section from Wildhorse Creek to Fountain 

Creek (COARMA03) is currently not attaining water quality standards for selenium, arsenic, f. coli, and 

sulfate. Fountain Creek, a perennial sandy-bottom, warm-water creek, flows into the Arkansas River 

approximately 800 feet below the easternmost boundary of OUl. Undeveloped Areas of OUl are 

considered for ecological receptors under OU2. 

OUl includes more than 2,000 residential homes, of which approximately 50 percent(%) are rental units 

(Pacific Western Technologies [PWT] 2020c). A significant majority of the homes in Eilers and Bessemer 

neighborhoods were constructed during the years of 1887 to 1909 (DeHerrera et al., 2011). 

2.1.4 Operable Unit 2 (OU2) 

The former smelter (OU2) includes approximately 45.5 acres with a perimeter of 1.58 miles. It is 

bounded by South Santa Fe Avenue to the east, the Arkansas River to the north, Interstate 25 (1-25) and 

the UPRR to the west, and East Mesa Avenue to the south. Benedict Park is a small 2.28-acre City of 

Pueblo owned park located in the southwest corner of OU2 (Figure 1). 

OU2 is situated at an approximate average of 4,710 feet above sea level (FASL). The elevation is highest 

in the south and southeast portions of the Site (approximately 4,761 FASL). The Site grades down in 

elevation from south to north and reaches a low at the Arkansas River (approximately 4,645 FASL). 

Topography varies east of the UPRR, within the Site where a moderate depth ravine grades into a flat 

marshy area and then into a flat lying commercial area. 

OU2 borders approximately 370 linear feet of the Arkansas River from the 1-25 bridge downstream to 

the South Santa Fe Avenue bridge. This section of the river is approximately 190 feet wide, has a limited 

amount of seasonal riparian areas and islands, and is flanked by a 20-foot-high concrete levee and 

walking path on the south and north sides. Annual average in-stream temperatures are expected to be 

like those near the Moffat Street pedestrian bridge, 450 to 811 feet downstream (32 to 82 degrees 

Fahrenheit [°F]). 

Almost 17.9 acres (1.38-mile perimeter) of OU2 are undeveloped, consisting of forest, grassland, and 

bare ground. Benedict Park, an additional 2.2 acres in the southwest corner of OU2, is covered by 

manicured grasses. Together, these comprise 44.1% of the total area of OU2. Areas bordering the 

railroad tracks to the west in OU2 are topographically irregular and include ravine and lower lying 

collection areas. 

Seven irregularly bordered slag piles, some 20 to 30 feet high, have been identified in the OU2 ravine, 

and a preliminary slag pile investigation map is presented in Figure 4. The two southernmost slag piles 

are bisected by a social trail (PWT, 2018). Figure 4 also shows analytical results for lead and arsenic from 
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grab samples collected from the surface of the slag piles. A perennial stream flows through these piles 

and through a storm drain culvert into the Arkansas River (Figures 1 and 5). 

Commercial properties and developed lots (i.e., driveways, parking lots, bare spaces) occupy the 

remainder of OU2. Some entities include St. Mary's Catholic church, Greentech Renewables (electrical 

supply store), Driven Plastics, the former Ryder Truck Rental and maintenance shops, Chem Way, Inc. 

(lawn care), Domenic and Sons Paint and Body, Ferguson Plumbing Supply, Ace Enterprises, Inc., and Top 

Notch Trailers in Pueblo (PWT, 2018; Google search). 

2.2 Environmental Setting 

2.2.1 Hydrology 

Pueblo lies within the Arkansas River drainage basin and the Middle Arkansas River Subbasin. It sits at 

the confluence of three separate drainage basins including the Upper Arkansas River Subbasin, the 

Middle Arkansas River Subbasin, and the Fountain Creek Subbasin. The 2020 Colorado Segmentation 

Guide (CDPHE, 2023) identifies a portion of the Arkansas River that flows through OUl as COARM03_A, 

and portions of Runyon/Fountain Lakes and Valeo Ponds as COARMA_28. COARM03_A is currently on 

the Colorado 303d list of impaired or threatened waters for selenium (dissolved, site-specific chronic 

standard of 17.1 micrograms per liter [µg/L], aquatic life use), arsenic (total, 0.02 µg/L standard, water 

supply use), and f. coli (126 per 100 milliliters [ml], recreational use). Sulfate is also elevated slightly in 

this segment (>250 mg/L) in one of three locations. The City of Pueblo has a discharge-specific variance 

(DSV) for selenium and sulfate. Infiltration and basement sump pump discharge into the sanitary sewer 

system are thought to contribute to elevated background levels of selenium in the sewer influent. 

Pueblo has undertaken extensive pipeline renovation to mitigate this infiltration and inflow issue. 

Aquatic areas include a perennial stream that passes through the ravine of OU2, the Arkansas River 

channel to the north of OU2, four similar ravines with small streams are present in OUl, three to the 

east and one to the west of OU2, and the Runyon/Fountain Lakes SWA (Figure 1). Initial surface water, 

pore water, and sediment sampling focused on the OU2 Former Smelter Area and Undeveloped Areas of 

OUl are summarized in Colorado Smelter OU2 Surface Water, Pore Water, and Sediment Data Summary 

(PWT, 2023). Additional surface water, sediment, and pore water data collected in 2023 and May 2025 

are included in this BERA Workplan. Surface water, pore water, and sediment sampling locations are 

shown on Figure 5 along with the surface water drainage features. Additional surface water, sediment, 

and pore water data to be collected in the latter half of 2025 and early 2026 will be evaluated and 

provided under separate covers. 

The stream in the OU2 ravine originates from discharge from a storm drain at the east end of West 

Arroyo Avenue, under 1-25, into the Site and flows north along the base of the ravine, passes under or 

through slag piles in OU2, and then collected at a storm drain culvert located at the southeast corner of 

parcel 1501135002, 771 South Santa Fe Avenue (Figure 5). This storm drain goes under South Santa Fe 

Avenue and enters the Arkansas River east of Santa Fe Avenue and west (upstream) of the pedestrian 

bridge that crosses the Arkansas River on the Arkansas River Trail (PWT, 2023). The U.S. Geological 

Survey (USGS) gauging station 7099970 is located at the point of discharge. Stream flows are expected 

to oscillate in water courses with local rain as well as spring snow melt. 
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Channelization of the Arkansas River and construction of the levee and South Santa Fe Avenue bridge at 

the northern border of OU2 occurred from 1922-1924 (PCCLD, 2025). Construction of the 1-25 bridge 

across the Arkansas River occurred between 1949-1959, as well as slag removal and artificial fill 

placement in the northern area of OU2 (PCCLD, 2025. These construction activities changed river and 

Site hydrodynamics substantially. Runyon Lake and Fountain Lake were both created by sand and gravel 

operations in the early 1950s (Colorado Geological Survey, 1974). 

2.2.2 Climate and Meteorology 

The area's long-term temperature/precipitation averages range from 30.8°F/0.34 inches (January) to 

74.l°F/2.01 inches (July). Total annual precipitation averages around 12 inches, mostly from sporadic 

summer thunderstorms. Tracks of thunderstorms between the South Platte and Arkansas rivers have 

produced up to 24 inches of rain in 12 hours. Prior to the construction offload control measures in 

1922-1924, heavy sporadic rainfall across the drainage basin resulted in water volumes that exceeded 

stream channel carrying capacity. 

A decadal wind rose generated for the Pueblo area (January 1, 2008, to December 31, 2018) 

demonstrates that prevailing winds are primarily from west to east. Overall, average wind speeds range 

from 8.0 to 12.9 miles per hour with the highest average wind speeds arising from the north and north­

northeast. Other reports suggest prevailing winds are from the northwest and average 7.6 miles per 

hour (McVehil-Monnett Associates, 2019). 

2.2.3 Habitats and Biological Communities 

2.2.3.1 OUl 

Several habitat types are within the OUl site and were considered in the screening-level problem 

formulation: aquatic (in-stream), wetland, riparian, and upland. Aquatic areas include the Arkansas 

River, Runyon Lake, Fountain Lake, the perennial stream in the OU2 ravine, and the four perennial and 

intermittent streams in the ravines outside of OU2 (Figures 1 and 5). Aquatic areas also include 

channelized portions of the Arkansas River. In these areas, concrete flood control levees have 

channelized river flow, resulting in hydrodynamics more typical of steep elevation water courses. 

Aquatic ecological receptors (aquatic plants, macroinvertebrates, and fish) are thought to use aquatic, 

wetland, and riparian habitats. Terrestrial receptors that are dependent on aquatic environments 

(piscivorous birds, mammals, amphibians, reptiles, etc.) also use these habitats. Other terrestrial 

receptors (plants, soil invertebrates, terrestrial birds, mammals, reptiles) use the riparian, and upland 

habitats. 

2.2.3.2 OU2 

Several habitat types are within OU2: aquatic (in-stream), wetland, riparian, and upland. A wetland area 

is located within the ravine, it has been estimated to be 1.06-acre in size and has a Jurisdictional 

Wetland Determination (Appendix D, COOT and FHWA, 2013). The wetland is fed by a City of Pueblo 

surface water storm drainage. 

Aquatic ecological receptors (aquatic plants, macro-invertebrates, and fish) use the aquatic, wetland, 

and riparian habitats. Terrestrial receptors that are dependent on aquatic environments (piscivorous 

birds, mammals, amphibians, reptiles, etc.) also use these habitats for foraging, resting, and potentially 
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nesting. Other terrestrial receptors (plants, soil invertebrates, terrestrial birds, mammals, reptiles) use 

the riparian, and upland habitats. Mule deer, red fox, wild turkey, and other small mammals and 

songbirds inhabit the ravine area. Waterfowl may utilize the wetlands as well as the Arkansas River and 

Runyon/Fountain Lake SWA areas north of OU2 (PWT, 2018). 

2.3 Data Representing Ecological Exposures 

Field and analytical data from the OUl and OU2 Remedial Investigations (RI) were collected in 

accordance with their project-specific Uniform Federal Policy Quality Assurance Project Plans (QAPP) 

(PWT,2015b;2016; 2017e; 2017f; 2018a;2018b;2019c; 2021;2020d;2022b; 2022c; 2023c; 2023d; 

2024; 2025a) and have been uploaded into project-specific USEPA Scribe Databases per the Colorado 

Smelter Data Management Plan (PWT, 2023a; 2025b). Appendix A of this BERA Work Plan presents a 

summary of the abiotic sample data collected to date and includes surface soil, surface water, pore 

water and sediment data collected since finalization of the SLERA. Appendix B presents a summary of 

the biota data collected to support the BERA. Appendix C presents a screening of the surface water, 

pore water and sediment data. 

2.3.1 Surface Water Data 

Surface water, pore water, and sediment sampling focused on the OU2 Former Smelter Area and 

Undeveloped Areas of OUl. To meet the surface water quality criteria of the middle Arkansas River 

(CDPHE, 2021b), very low analytical method detection limits for arsenic, cadmium, mercury, and silver 

were required. The surface water data are from the 2019 OU2 investigations (PWT, 2023b) from 21 

locations sampled quarterly (total of 84 samples) and the 2023 surface water investigation from 12 

Runyon/Fountain Lakes locations, four locations along the Arkansas River (SW008, SW011, SW017, 

SW022), and three locations in OU2 (SW005, SW006, SW007) for a total of 19 samples (Figure 5) (PWT, 

2022c; 2023d). In May 2025, a surface water investigation was conducted as a result of the City of 

Pueblo enforcement action within OU2 with samples collected from three locations along the Arkansas 

River (SW009, SW011, and SW017), and seven locations within the ravine of OU2 (SW005, SW006, 

SW007, SW012, SW016, SW015, and SW019) for a total of 10 samples (Figure 5) (PWT, 2025a). 

A total of 113 surface water samples were analyzed for: 

• ICP-MS metals (total) via USEPA Method 1638 Modified and by ICP-MS metals (total) via USEPA 

Method 6020B per CLP SOW SFAM02.0. Total includes hardness by calcium and magnesium 

calculation. 

• ICP-MS metals (dissolved) via USEPA Method 1638 Modified with in-bottle digestion and by ICP­

MS metals (dissolved) via USE PA Method 6020B per CLP SOW SFAM02.0. 11 samples. 

• Mercury (total and dissolved) via USEPA Method 1631E using clean-hands, dirty-hands sampling 

protocol (USEPA, 2001) and by USEPA Method 7470A per CLP SOW SFAM02.0. 

• VOCs via USEPA CLP gas chromatography-mass spectroscopy (GC-MS) analysis using USEPA 

Method 8260B, under CLP contract SOM 02.4 and SFAM02.0. 

• Semi volatile organic compounds (SVOCs) via USEPA CLP GC-MS analysis using USEPA Method 

8270D with SIM for PAHs, under CLP contract SOM 02.4 and SFAM02.0. 

• Inorganic anions, chloride, sulfate as SO4, and fluoride, by ESAT under Technical Direction A-202 

using USEPA Method 300.1 
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Surface water detection limits for arsenic, cadmium, mercury, and silver were required to be low 

enough to meet Code of Colorado Regulations (CCR) 5 CCR 1002-31 and 5 CCR 1002-32 standards. 

Field parameters measured during sample collection included potential of hydrogen (pH), dissolved 

oxygen (DO), oxidation reduction potential (ORP), temperature, specific conductivity, turbidity, and 

color. Further details are found in the OU2 QAPP (PWT, 2023d) and Data Summary Report (PWT, 2023b). 

Aluminum, cadmium, chromium, copper, lead, manganese, nickel, silver, and zinc concentrations were 

screened using hardness dependent benchmarks as defined by 5 CCR 1002-32, Table Value Standards 

(TVS). Surface water sampling locations were broken out between onsite ravines, which have an average 

hardness of 1,279 mg/L; however, the maximum default value is 400 mg/L, and Arkansas River and 

Runyon Lake used an average hardness of 200 mg/L. Note that the calculation for aluminum uses a 

hardness no greater than 220 mg/L. 

2.3.2 Pore Water Data 

The pore water sample data are from the 2019 OU2 investigation (PWT, 2023b) from 19 planned 

locations with 12 samples collected and from the 2023 Runyon/Fountain Lakes pore water sampling 

from 14 planned locations with 11 samples collected (Figure 5) (PWT, 2022c; 2023d; PWT, 2025a). In 

addition, a May 2025 pore water investigation was conducted as a result of the City of Pueblo 

enforcement action within the ravine of OU2 at five locations (SW005, SW006, SW007, SW012, and 

SW016) for a total of six samples (Figure 5). Pore water sampling locations that were planned and not 

sampled were due to tight clay conditions that prevented sample collection. The BERA pore water data 

set consists of a total of 34 samples1 analyzed for the same methods as described above for surface 

water samples. Field parameters measured during sample collection included pH, DO, ORP, 

temperature, specific conductivity, turbidity, and color. 

2.3.3 Sediment Data 

The sediment sample data are from the 2019 OU2 investigation (PWT, 2023b) from 19 locations with 32 

samples collected and from the 2023 Runyon/Fountain Lakes pore water sampling from 13 locations 

with 13 samples collected (Figure 5) (PWT, 2022c; 2023d; 2025a). In addition, a May 2025 sediment 

investigation was conducted as a result of the City of Pueblo enforcement action within the ravine of 

OU2 at five locations (SW005, SW006, SW007, SW012, and SW016) for a total of six samples (Figure 5). 

Sediment samples were collected from 0-6 inches and 6-12 inches with 32 samples collected from the 0-

6-inch interval and 13 samples collected from the 6-12-inch interval. Sediment samples that were not 

collected from the 6-12-inch interval was due to cobbles, slag, or tight clay conditions that prevent 

sample recovery. The BERA sediment data set consists of a total of 45 samples analyzed for: 

• ICP-MS metals via USE PA Method 6020B per CLP SOW ISM 02.4 and SFAM02.0. 

• Mercury via USE PA Method 7471B per CLP SOW ISM 02.4 and SFAM02.0. 

• VOCs via USEPA CLP GC-MS analysis using USEPA Method 5035A/8260B, under CLP contract 

SOM 02.4 and SFAM02.0. 

• SVOCs via USEPA CLP GC-MS analysis using USEPA Method 8270D with SIM for PAHs, under CLP 

contract SOM 02.4 and SFAM02.0. 

1 Field duplicate or triplicates are not included in total sample numbers. 
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2.3.4 Soil Data 

Terrestrial exposures are represented by the soil data collected across OU2 and for specific areas in 

OUl. The bulk of the soil data considered is from the OU2 RI sampling, which includes the sampling of 

39 half-acre DUs within the Former Smelter Area of OU2 and 89 one-acre DUs Undeveloped Areas in 

OUl for a total of 128 Dus, as shown in Figure 6 (PWT, 2018b; 2022a; 2022c; 2023d; 2025a). Soil data 

sets outside the OU2 DU assessment include the UPRR right-of-way data (Figure 7) and the soil data 

from the six municipal parks located in OUl (Figure 1). Appendix A presents summaries of the surficial 

soil data available for evaluation in the BERA. Figure 6 references EVRAZ Solid Waste Management Unit 

(SWMU) 8. The SWMU No. 8 is controlled by EVRAZ Rocky Mountain Steel Environmental Covenant 

under supervision of the CDP HE (RCRA Permit #CO-05-09-29-01 for SWMUs 8, 23, 35, 36, 37, 38, 39, 68, 

77, 79; USE PA ID#COD 007057961) (CDPHE, 2013), and this area was not sampled to support the risk 

assessments. 

2.3.4.1 OU2 Soil Data 

Soil was sampled from 39 ½-acre DUs locations inside the Former Smelter Area of OU2 and 89 one-acre 

DUs Undeveloped Areas in OUl. Some of these DUs are located within and around the Runyon 

Lake/Fountain Lake SWA and the Arkansas River Figure 6 shows the locations of the DUs, and sub-area 

assignments based on areal use to determine Incremental Sampling Methodology (ISM) (ITRC, 2012) 

variability within OU2 developed for the surface soil pilot study (PWT, 2018b; 2019d). Sub-areas A, B, 

and Care ½-acre DUs within the former Smelter footprint, with sub-areas A and B representing the 30 

DUs considered for the OU2 ravine and sub-area C representing the nine commercially developed DUs. 

Sub-areas D, E, F, and G are one-acre DUs representative of vacant and Undeveloped Areas. Sub-area D 

is comprised of ten DUs located along the Arkansas River and City of Pueblo storm drain west of 1-25. 

Sub-area E is comprised of 14 DUs representative of the 1-25 transportation corridor. Sub-area Fis 

comprised of 45 DUs representative of the Runyon Lake/Fountain Lake SWA. Sub-area G is comprised of 

20 DUs representative of Undeveloped Areas on the southeast portion of the Site. 

OU2 soil sampling data were originally presented in the OU2 Surficial Soil Data Summary (PWT, 2022a) 

and updated with additional soil samples collected from DU-0124 and DU-0674. In addition, a May 2025 

surface soil investigation was conducted as a result of the City of Pueblo enforcement action within the 

ravine of OU2 at 16 DUs (DU-0002, DU-0003, DU-0004, DU-0005, DU-0006, DU-0017, DU-0018, DU-

0019, DU-0020, DU-0021, DU-0022, DU-0023, DU-0025, DU-0026, DU-0130, DU-0131) sampling the 0-1-

inch and 1-6-inch intervals for a total of 36 samples (Figure 6). Samples were prepared and analyzed as 

described below for the shallow horizons (0-1 and 1-6 inches) with the exception that the analysis for 

hexavalent chromium Cr (VI) was dropped. To be more representative of current conditions the surficial 

soil data from the 0-1-inch and 1-6-inch sample intervals in these 16 DUs that were resampled replaced 

the previous data to be used in this BERA WP. 

Incremental sampling was performed using ISM with a 30-point systematic grid with one sample 

collected from each of five horizons below ground surface (bgs): 

• 0 to 1 inch 

• 1 to 6 inches 

• 6 to 12 inches 

• 12 to 18 inches 
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• 18 to 24 inches 

For shallow horizons (0-1 and 1-6 inches), soil samples were sieved with a #10 mesh (2mm opening), 

then sieved further using a #60 mesh (0.25mm opening), producing a fine fraction. Subsamples of 

samples collected between 2018 and 2020 were analyzed for target analytes (lead, arsenic, copper, 

manganese, and zinc) using XRF, and a 2-gram subsample was then analyzed for metals by USEPA 

Method 6020B via ICP-MS. After 2020, the 2-gram subsamples were sieved and analyzed in the same 

manner; however, XRF was not used to analyze surface soil samples (0-1 and 1-6 inches) (PWT, 2018b; 

2020c; 2020d; 2022a; 2022c; 2023d). 

Samples (not sieved) from all five depth horizons within the 39 half-acre DUs in the Former Smelter Area 

of OU2 were analyzed for: 

• Mercury by USEPA method 7471B cold vapor atomic adsorption (CVAA). 

• Hexavalent chromium Cr (VI) analysis via chromium speciation analysis using a modified 

USEPA Method 3060A extraction and subsequent analysis by ion chromatography coupled 

to an inductively coupled plasma collision reaction cell mass spectrometer (ICP-CRC-MS) 

• SVOCs and PAH compounds using USE PA CLP GC-MS analysis by USEPA Method 8270D with 

SIM 

• One discrete sample from each of the five horizons from the center of each DU was 

analyzed for VOCs using USE PA CLP GC-MS analysis by USE PA Method 5035A/8260B. 

Soil samples collected from undeveloped 1-acre DUs outside of the Former Smelter Area were not 

analyzed for the following: 

• Mercury 

• Hexavalent chromium Cr (VI) speciation 

• SVOCs/PAHs 

• voes 

Soil samples from the 0-1-inch and 1-6-inch depth intervals were analyzed by XRF and ICP-MS; the ICP­

MS metals data was used for the SLERA (USEPA/OTIE/PWT, 2024). The ICP-MS data will be used for the 

BERA. A total of 576 soil samples were analyzed by ICP-MS Method 6020B for metals (16 target 

analytes), 173 samples from within OU2 were analyzed by CVAA Method 7471B for mercury, 176 

samples from within OU2 for VOCs by GC-MS analysis by Method 5035A/8260B, and 175 samples from 

within OU2 for SVOCs by GC-MS analysis by Method 8270D with SIM via the USEPA's CLP Statement of 

Work for Inorganic Superfund Methods Multi-Media Multi-Concentration (ISM 02.4) (USEPA, 2016a) and 

CLP Statement of Work for Organic Superfund Methods Multi-Media Multi-Concentration (SOM 02.4) 

(USEPA, 2016b). A total of 172 samples from within OU2 for Cr VI analysis were analyzed by ICP-CRC-MS 

by BAL SOP No. BAL-4300. 

2.3.4.2 UPRR Right-of-Way 

In May of 2023, slag and soil in the UPRR right-of-way (ROW) were sampled (Jacobs, 2023). To support 

the ecological evaluation, 13 soil/slag samples were collected and analyzed for metals using methods 

SW6020B/ SW6010B, and SW7471A. Ecological sample locations focused on the presence of habitat on 

the east side of the southern end of the UPRR ROW with an approximate area of 8.5-acres (Figure 7). 

Samples for ecological evaluation were discrete (grab) samples from the top 0-2 inches of the ground 
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surface that were not sieved, but slag fines for sample collection were prioritized so that samples 

represent materials bioavailable to ecological organisms. The samples were then ground to less than 

150-micron size by the analytical laboratory and then analyzed for metals by SW6010C (ICP/AES) and 

SW6020 (ICP/MS) and for mercury by SW7471A. 

2.3.4.3 Municipal Parks in OUl 

Most of the residential soil sampling data from the OUl RI was not utilized for the OU2 SLERA analysis, 

including the OUl park datasets. However, parks can provide suitable habitat for ecological receptors of 

concern. Municipal parks outside the former smelter footprint were sampled as part of the OUl RI 

community studies area and will be incorporated to support the ERA. Figure 1 identifies five city-owned 

parks, one county-owned park, and one park owned by the school district. The municipal park areas 

include Stauter Field, Bessemer Park, Benedict Park, Little Chief Park, Moynihan Park, Bessemer 

Academy School Park, and Runyon Sports Complex, which are included in the dataset for this BERA. 

In accordance with the OUl QAPP (PWT, 2023c), park DUs were divided into five Dus, and each DU was 

sampled at four depths using the ISM 30-point incremental composite sampling (ICS) systematic grid 

with a random start approach. The average size of the 72 park DUs was 17,077 square feet. If an area 

identified for characterization was less than 5,000 ft2
, a 5-point composite sample approach was utilized. 

An exception was made for Little Chief Park with an area of 6,406 ft2
, which was sampled as a single DU 

using the 30-point ICS. Composite samples were collected at each of four depth intervals between 

ground surface and up to 18 inches (0-1 inch, 1-6 inch, 6-12 inch, and 12-18 inch). 

For shallow horizons (0-1 and 1-6 inches), soil samples were sieved with a #10 mesh (2 mm opening), 

then sieved further using a #60 mesh (0.25 mm opening), producing a fine fraction. Subsamples of 

samples collected between 2015 and 2020 were analyzed for target analytes (lead, arsenic, copper, 

manganese, and zinc) using XRF, and select 2-gram subsamples were then analyzed for metals by USEPA 

Method 6020B via ICP-MS. After 2020, the 2-gram subsamples were sieved and analyzed in the same 

manner; however, XRF was not used to analyze surface soil samples (0-1 and 1-6 inches) at Little Chief 

Park, a small 6,406 ft 2 park, sampled in 2022, (PWT, 2016; 2017e; 2017f; 2018a; 2019c; 2020b; 2020c; 

2021; 2022b; 2023c; 2025b). 

Samples were prepared in a field laboratory, which including drying and sieving with 10 mesh (excludes 

material> 2 mm in diameter) and a 60 mesh (excludes material > 250 µm). The passing 60 mesh sample 

(<250 µm) was measured using a XRF unit (Niton XL3t 955 GOLD Ultra) with target analytes arsenic, lead, 

copper, manganese, and zinc. A subset of samples was subsampled for ICP-MS metals analysis by 

Method 6020b. Samples from Runyon Field also underwent analysis for SVOCs via method 8270D with 

SIM, VOCs via Method 5035A/8260B, and hexavalent chromium via Chromium Speciation Analysis (IC­

ICP-MS). 

Benedict Park was sampled for surficial soil as part of the OUl RI in 2017 (PWT, 2017c). Elevated levels 

of arsenic and lead were observed in soil above the residential cleanup levels, 61 ppm for arsenic, 350 

ppm for lead, established in the i-ROD (PWT, 2017c). Two playground areas were remediated to a depth 

of 24 inches by USEPA (PWT, 2020c). In May 2025 surface soil resampling of the 0-1-inch and 1-6-inch 

intervals in DUs A and D were conducted as a result of the City of Pueblo enforcement action and the 

recent ICP-MS result data will be used in this BERA WP. 
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Soil sampling was performed at several other city parks including Moynihan, Bessemer, Stauter, Little 

Chief Park, and Bessemer School Park. It was determined that cleanup was not needed at these sites 

(PWT, 2019b; 2020c). Soil sampling was conducted at Runyon Field Sports Complex, a county-owned 

baseball park in 2018, and determined that cleanup was not needed (PWT, 2019a). 

XRF calculation of ICP equivalent concentrations for arsenic and lead was performed in accordance with 

the OUl QAPP, with a minimum of 10% of the soil samples submitted for laboratory confirmation 

analysis via ICP-MS. Correlations were developed to allow calculation of adjusted XRF concentrations 

that were comparable to the ICP-MS results, which are summarized in the Technical Memorandum, X­

Ray Fluorescence Correlation Analysis (PWT, 2020b). 

For the risk assessment, soil data generated using XRF were adjusted to ICP-equivalent concentrations 

using linear regression equations derived from the paired correlation analyses presented in PWT (PWT, 

2015a; 2015b; 2020b) as follows: 

[ICP-equivalent concentration] =a+ b [XRF concentration] 

where: 

a= intercept from the ICP/XRF regress ion line for contaminant "i" 

b = slope from the ICP/XRF regression line for contaminant "i" 

The XRF results produced by PWT were these ICP-equivalent concentrations and for all soil risk 

calculations for arsenic, lead, copper, manganese, and zinc until November 2020 (PWT, 2020b). The XRF 

adjustment factors used in the OUl RI for arsenic is 0.7134, lead is 0.9872, copper is 0.8085, manganese 

is 0.8128, and zinc is 0.8894 (PWT, 2020b). 

2.3.5 Biota Data 

This document incorporates the available environmental data collected from the Site, including biota 

sampling conducted in 2023 under Revision 3 of the OU2 QAPP (PWT, 2023b). Biota samples include: 

• Aquatic invertebrates - collected with sweep nets (Figure 8) 

• Small mammal (mice) - collected from only DU-0023 (Figure 9) 

• Fish from the Arkansas River (upstream and downstream), Runyon Lake, Fountain Lake 

• Terrestrial invertebrates - collected with sweep nets (Figure 9) 

• Plants (forbs, shrubs, grass) (Figure 9) 

Biota sampling included 25 composite fish samples, 12 composite terrestrial invertebrate samples, 12 

aquatic invertebrate samples, and 12 vegetation samples. 

A breakdown of the biota samples collected in 2023 by location is presented below. Samples were 

analyzed to total recoverable metals (ICP-MS) and mercury (Method 7473) and percent solids at the 

Environmental Services Assistance Team (ESAT) laboratory in Denver Colorado. Appendix B summarizes 

the analytical sampling data from the biota samples. 

• Former Smelter (OU2, sub areas A and B): 

o Seven terrestrial invertebrate and vegetation samples 

o Five small mammal samples from DU-0023 
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o Three aquatic invertebrate samples 

• Runyon/Fountain Lakes (sub area F): 

o Three terrestrial invertebrate and vegetation samples 

o Five aquatic invertebrate samples 

o Runyon Lake with 12 rainbow trout, six saugeye, eight catfish, and two walleye. 

Resulting in three rainbow trout composite samples (filet and offal), three saugeye 

composite samples (filet and offal), three catfish composite samples (filet and offal), and 

one walleye composite samples (filet and offal) for a total of 20 analytical samples. 

o Fountain Lake with 12 rainbow trout and four catfish. Resulting in three rainbow trout 

composite samples (filet and offal) and two catfish composite samples (filet and offal) 

for a total of 10 analytical samples. 

• East Open Space (sub area G) 

o One terrestrial invertebrate and vegetation samples 

• West Open Space (sub area D) 

o Two terrestrial invertebrate and vegetation samples 

• Arkansas River 

o Four aquatic invertebrate samples 

o Upstream Arkansas River above Wildhorse Creek and below Pueblo Boulevard with 12 

rainbow trout and 12 brown trout. Resulting in three rainbow trout composite samples 

(filet and offal) and three brown trout composite samples (filet and offal) for a total of 

12 analytical samples. 

o Downstream Arkansas River above BNSF railroad bridge and below Moffat Street bridge 

with 11 rainbow trout and one brown trout. Resulting in three rainbow trout composite 

samples (filet and offal) and one brown trout composite sample (filet and offal) for a 

total of eight analytical samples. 

Whole body concentrations will be used in the BERA and were calculated using the following equation: 

Where: 

Cwb = Whole body concentration (mg/kg) 

Ct= Concentration in fillet (mg/kg) 

Co= Concentration in offal (mg/kg) 

Wt= Weight of fillet (grams) 

Wo = Weight of offal (grams) 

Tissue concentrations were all converted to dry weight using the following equation: 

Cdw = Cww / Ps x 100 or Cdw = Cww /(1-% water - as a decimal) 

Where: 

Cdw = Concentration dry weight (mg/kg) 

Cww = Concentration wet weight (mg/kg) 
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Ps = Percent solids(%) 
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3.0 Constituents of Potential of Ecological Concern 

3.1 SLERA COPECs 

The initial list of contaminants investigated in Steps 1 and 2 included all inorganic and organic 

contaminants identified or suspected at the Site. Appendix C presents the conservative screening of 

surface water, pore water, and sediment. As discussed in Section 2.3, additional surface water, 

sediment, and pore water samples were collected in 2023 and 2025. These data were combined with 

the data presented in the SLERA (USEPA/OTIE/PWT, 2024). The SLERA soil data screening was not 

revised and is presented in the SLERA as an evaluation of the revised data set did not alter the list of 

SLERA COPECs (Table 3-1). 

Surface water and pore water data were organized by location, onsite ravine, or off site from the 

Arkansas River and Runyon Lake. Water hardness is significantly different between the onsite and off­

site water bodies. Aluminum, cadmium, chromium, copper, lead, manganese, nickel, silver, and zinc 

concentrations were screened using hardness dependent benchmarks as defined by 5 CCR 1002-32, TVS. 

Surface water sampling locations were broken out between onsite ravines, which have an average 

hardness of 1,279 mg/L; however, the maximum default value is 400 mg/Land the Arkansas River and 

Runyon Lake used an average hardness of 200 mg/L. Note that the calculation for aluminum uses a 

hardness no greater than 220 mg/L. 

3.2 COPEC Special Considerations - Chromium 

Chromium is a naturally occurring element (mineral) in rocks, animals, plants, and soil. Chromium has 

seven oxidation states, three of which are most prevalent in the environment (+2, +3, and +6). Trivalent 

chromium (Cr+3) is the most common oxidation state and is an essential dietary element, which aids in 

normal glucose, protein, and fat metabolism (ATSDR 2012). Hexavalent chromium (Cr+6) is the most 

toxic chromium ion and is a known human carcinogen. Hexavalent chromium is almost exclusively 

anthropogenic in nature. Sources of hexavalent chromium compounds found in the environment are 

from the discharges of dye and paint pigments, wood preservatives, and chrome-plating liquid wastes. 

The greatest use of hexavalent chromium is in metal alloys, such as stainless steel, protective coatings 

on metal, magnetic tapes, pigments for paints, cement, paper, rubber, and composite floor covering. 

Historical processes associated with the smelter are unlikely to have contained hexavalent chromium. Of 

the various industrial processes that took place onsite, refining ores potentially containing chromium 

and the use of coal-fired furnaces potentially could have released chromium into the air. 

The presence of trivalent chromium in soil is favored by higher pH (more basic), aerobic conditions, low 

amounts of organic matter, and the presence of manganese and iron oxides. Trivalent chromium is 

cationic and adsorbs onto clay particles, organic matter, metal oxyhydroxides, and other negatively 

charged particles in contrast to hexavalent chromium, which does not interact significantly with clay or 

organic matter. The average soil pH at the site is 6.9. 

Chromium and hexavalent chromium are both considered SLERA COPECs. In Runyon Field, hexavalent 

chromium was detected in 25 of 32 samples with a range of detections from 0.088 mg/kg to 18.4 mg/kg. 

Total chromium was analyzed in two samples with detections of 15.3 and 21.5 mg/kg (PWT, 2019). 

Sufficient sample numbers of total chromium were not available to make an estimate of the percentage 

of hexavalent chromium of the total. 
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Total chromium and hexavalent chromium data are also available from OU2 soils with sufficient samples 

for both chromium and hexavalent chromium for comparison (Table 3.2). The following conclusions can 

be drawn from this data set: 

• DU-001 has the largest percentage of hexavalent chromium from all the samples analyzed. 

The largest percentage of hexavalent chromium is 25.2% from DU-0001 (0-1 inch) with a 

total chromium value of 13 mg/kg and hexavalent chromium at 3.27 mg/kg. Soil depths 1-6 

inches and 6-12 inches have 17.6% and 10.5% hexavalent chromium, respectively. 

• There is no clear pattern on the percentage of hexavalent chromium by depth or DU, 

besides DU-001. 

• Hexavalent chromium is present at 8.9% and 0.04% detections as compared to total 

chromium. 

• If data and appropriate benchmarks are available, the total and hexavalent chromium 

should be evaluated separately, as in, do not assume that all detected chromium is 

hexavalent chromium. 

A summary of updated SLERA COPECs by media is presented in Table 3-1 below and a summary of 

chromium and hexavalent chromium data is presented in Table 3-2 found in the Tables section at the 

end of this document. 
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Table 3-1. Summary of COPECs by Media Identified in the SLERA 

Sediment- Surface Water Pore Water-

Surficial Soil 
Sediment - Onsite Surface Water - Pore Water - Arkansas -Arkansas Arkansas 
Ravines Onsite Ravines Onsite Ravines River/Runyon River/Runyon River/Runyon 

Lake Lake Lake 

Antimony Antimony Aluminum Aluminum Antimony Aluminum Aluminum 

Arsen ic Arsenic Arsen ic Arsenic Barium Arsen ic Arsen ic 

Barium Ba rium Cadmium Copper Cadmium Lead Iron 

Beryll ium Cadmium Copper Iron Copper Se lenium Lead 

Cadmium Copper Iron Lead Lead -- Mercury 

Chromium Lead Lead Manganese Manganese -- Se lenium 

Hexava lent 
Manganese Mercury Mercury Mercury 

Chromium 
-- --

Coba lt Mercury Se lenium Selen ium Selen ium -- --

Copper Nickel Vanadium Zinc Zinc -- --

Lead Selenium Zinc Pentach/orophenol 
Bis(2-

-- --
ethyl hexyl) phtha late 

Manganese Silver Pentach/orophenol -- -- -- --

Mercury Vanad ium -- -- -- -- --

Nickel Zinc -- -- -- -- --

Selenium Acenaphthene -- -- -- -- --

Silver Acenaphthylene -- -- -- -- --

Thallium Benzo( a )a nthracene -- -- -- -- --

Vanadium Benzo(a)pyrene -- -- -- -- --

Zinc Benzo(g,h,i)pyrene -- -- -- -- --

High Molecular 
Benzo( k)fluoranthene 

--
Weight PAHs 

-- -- -- --

Bis(2-
Chrysene 

ethylhexyl)phtha late 
-- -- -- -- --
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Sediment- Surface Water Pore Water-

Surficial Soil 
Sediment - Onsite Surface Water - Pore Water - Arkansas -Arkansas Arkansas 
Ravines Onsite Ravines Onsite Ravines River/Runyon River/Runyon River/Runyon 

Lake Lake Lake 

Acetone Fluoranthene -- -- -- -- --

Toluene Phenanthrene -- -- -- -- --

Pentach/orophenol Pyrene -- -- -- -- --

-- Carbon disulfide -- -- -- -- --

Bis(2-
-- -- -- -- -- --

ethylhexyl) phtha late 

-- Pentach/orophenol -- -- -- -- --

Pentach/orophenol carried forward based on bioaccumulation potential 
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3.3 Refinement of COPECs 

Because of the conservative assumptions used during the SLERA, some contaminants retained for the 

BERA might pose negligible risk. Based on known Site contaminants, all the retained metals are assumed 

to be COPECs; however, a weight of evidence analysis for the organ ic contaminants is included in the 

Problem Formulation section of the BERA. This assessment is specific to detected organic constituents, 

as it is assumed that all of the inorganic SLERA COPECs will be carried forward for analysis in the BERA. 

SLERA COPECs were defined by at least a 5% frequency of detection (FOO) and a comparison of 

maximum detected concentrations with a conservative media-based screening value without 

consideration of lines of evidence that might indicate that the potential ecological risk is negligible. The 

analysis in the BERA will examine the organic SLERA COPECs and make a recommendation on if they 

should be considered as BERA COPECs. 

Appendix C of the SLERA presents the toxicity benchmarks used for determination of the COPE Cs. The 

benchmarks identified in the SLERA are concentration-based (e.g., the concentration in soil, sediment, 

or surface water). Each benchmark is contaminant-specific, receptor-specific (e.g., freshwater water 

column, benthic invertebrate, soil invertebrate, and plant community), and medium-specific. Some of 

the benchmarks account for bioaccumulation and protection of birds and mammals, such as the USE PA 

EcoSSL, but the majority of the benchmarks are protective of the community-based receptors (e.g., 

benthic invertebrate community). 

To assess if a SLERA COPC should be carried forward into the BERA, multiple lines of evidence will be 

reviewed . Lines of evidence could include a review of the environmental fate (e.g., bioaccumulative), 

FOO across all assessed media, and a comparison to no-effect and low-effect based screening values 

from published sources such as Los Alamos National Laboratory (LANL) ECO RISK database (Version 4.4, 

November 2024) and USEPA Region 4 screening levels (sed iment only) . Other peer-reviewed published 

sources will be considered . To assess the potential ecological risk to wildlife from the SLERA organic 

COPECs, the LAN) ECO RISK database (Version 4.4, November 2024) will be reviewed for wildlife media­

based screening levels. 
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4.0 Conceptual Site Model 

The conceptual site model (CSM) is the foundation of a risk assessment. It is formulated based on 

knowledge of sources, contaminants, complete exposure pathways, and receptor groups for the 

different habitat areas. Figure 10 is a diagrammatic representation of the CSM. This CSM was presented 

in the SLERA. 

Development of the CSM involves a description of exposure scenarios or how the contaminant interacts 

spatially and temporally with ecological components in the area under consideration. Contaminant 

sources, environmental transport, partitioning, chemical or biological transformation, and potential 

exposure routes are all considered in these scenarios. CSM exposure scenarios most likely to contribute 

to risk are used as input to the assessment's analysis phase (USEPA, 1992) and may be refined as 

additional information and data are obtained. 

4.1 Contaminant Fate and Transport 

The goal of the contaminant fate and transport evaluation is to identify the major elements of a 

complete exposure pathway. These elements include: 1) source(s) of contamination; 2) release and 

transport mechanisms; 3) contact points and exposure media; 4) routes of entry; 5) key receptors; and 

6) exposure pathways. 

4.1.1 Sources of Contamination 

The primary sources of contamination for OU2 include smelter waste piles and smelter contamination 

from air deposition from stack, roaster, forge, and kiln emissions. Secondary sources of contamination 

include railroad-associated debris, including clinkers generated from train engines (coal and coke fuels), 

highway emissions (leaded fuel), and residential and commercial building area debris including solvents, 

pesticides, liquid fuels, lead based paint, and other materials. 

4.1.2 Release and Transport Mechanisms 

Contamination from the smelter or associated waste can physically migrate to other locations, thereby 

contaminating other environments. The transport processes involved in this are termed release 

mechanisms. Several release and transport mechanisms potentially affect the levels and spatial 

distribution of contaminants in the terrestrial and aquatic habitats of the Site. In general, the 

mechanisms that are associated with smelting and mining-related activities include: 

• Wind transport of contaminated soil or materials. Soil or particulate material may be 

transported by air following wind erosion events. Disturbance of contaminated soil or 

materials may facilitate wind erosion, thereby increasing contaminant movement and 

receptor exposures. 

• Physical dispersal of contaminated soil or materials. Soil or particulate materials may be 

disturbed by anthropogenic, animal, or plant activity. Burrowing animals may uncover 

contaminated materials. Fallen trees may expose roots surrounded by contaminated 

materials. Anthropogenic activities, such as construction, may also disturb contaminated 

materials, making contaminated media more susceptible to wind and water transport. 
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• Water transport of contaminated soil or materials. Soil or particulate material may be 

transported by rainfall or water runoff. Water activity can transport contaminated materials 

overland or in the water as sediment. 

• Leaching of contaminated soil or materials. Temporary or permanent immersion in water 

can result in contaminant transfer from one medium (e.g., air, soil) to an aquatic one. 

Contaminants can remain in solution in the aquatic environment, re-adsorb to another 

aquatic media, such as sediment or organic matter, be ingested, or partition otherwise into 

aquatic organisms. Aquatic organisms can be exposed to water or sediment contaminants. 

Terrestrial organisms can ingest contaminated surface or groundwater. 

• Trophic transport of contaminants. Ingestion, adsorption, or absorption of contaminants 

into organisms in terrestrial or aquatic food chains can result in organisms that carry a 

burden of contaminants ("bioaccumulation"). Ingestion of contaminated organisms by 

organisms higher on the food web can result in biomagnification of the contaminant in 

higher level organisms. 

4.1.3 Contact Points and Exposure Media 

The BERA evaluates the contact points associated with the terrestrial and aquatic habitats at and around 

smelter waste piles, overbank soils, sediments, water, and other contaminated materials throughout the 

Colorado Smelter area. The exposure media include mine waste, contaminated soil, sediment, organic 

debris, and water. 

4.1.4 Routes of Entry 

The main routes of entry evaluated in the BERA for terrestrial and aquatic community-level receptors 

and wildlife receptors feeding on those community level receptors and other prey items include: 

• Direct contact with surface water (fish and water-column invertebrates) 

• Direct contact with pore water (benthic invertebrates) 

• Direct contact with sediment (benthic invertebrates) 

• Ingestion of surface water (wildlife receptors) 

• Incidental ingestion of sediment while feeding (wildlife receptors) 

• Direct contact with soil (plant and soil invertebrate communities) 

• Incidental ingestion of soil while feeding (wildlife receptors) 

• Ingestion of contaminated prey items (all receptor groups, quantified via food chain 

modeling) 

The groundwater-to-surface-water pathway is potentially complete based on the presence of seeps. 

Direct contact with surface water and pore water will be used in the BERA to evaluate this potential 

pathway. 

4.1.5 Key Receptor Groups 

Terrestrial and aquatic community-level receptors. The BERA will assume that terrestrial and aquatic 

plants, animals, and invertebrates are directly exposed to smelter-related contaminants in terrestrial 

and aquatic habitats associated with mine waste piles, overbank soils, and other materials. 
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Wildlife receptors feeding on food items. The BERA will assume that the following general types of 

wildlife receptors may become exposed to smelting-related contaminants in terrestrial and aquatic 

habitats associated with smelter waste piles, overbank soils, and other media at the Site: a) herbivorous 

birds and mammals, b) omnivorous birds and mammals, and c) carnivorous/ piscivorous birds and 

mammals. 

4.1.6 Exposure Pathways 

Complete exposure pathways are how the COPECs can be transferred from a contaminated medium to 

the target receptors. Complete exposure pathways include the following four elements: 

1) A source of contamination (e.g. slag waste, overbank soils, mine tailings). 

2) Environmental transport and/or exposure media (e.g., leaching of contaminants into water, 

soil adsorption, and exposure from hydro logic or atmospheric events). 

3) Contaminant interaction with a target receptor (e.g., direct ingestion, inhalation, dermal 

contact, secondary contact through contaminated food). 

4) A target receptor and likely route of exposure (e.g., animal swimming or feeding in 

contaminated water, plant growing in contaminated soil). 

The BERA will consider all four exposure elements present at the Colorado Smelter Site in OU2, and 

urban park habitats associated with OUl. The BERA will evaluate the following exposure pathways: 

• 
• 
• 
• 

• 

• 

• 
• 
• 
• 

• 

• 

4.2 

Benthic invertebrates: direct contact with sediment and pore water . 

Water-column invertebrates and fish community: direct contact with surface water . 

Soil invertebrates and terrestrial plant community: direct contact with soil. 

Herbivorous aquatic birds and mammals: ingestion of surface water, sediment, and 

vegetation. 

Omnivorous aquatic birds and mammals: ingestion of surface water, sediment, benthic 

invertebrates, fish, and vegetation. 

Insectivorous aquatic birds: ingestion of surface water, sediment, benthic invertebrates, and 

fish. 

Piscivorous aquatic birds: ingestion of surface water, sediment, and fish . 

Herbivorous terrestrial birds and mammals: ingestion of soil and vegetation . 

Insectivorous terrestrial birds: ingestion of soil and soil invertebrates . 

Omnivorous terrestrial uplands birds and mammals: ingestion of soil, soil invertebrates, and 

vegetation. 

Omnivorous terrestrial wetlands mammals: ingestion of soil, soil invertebrates, and 

vegetation. 

Carnivorous terrestrial uplands birds and mammals: ingestion of soil and small mammals . 

Exposure Areas 

This BERA will assess risks in terrestrial and aquatic areas using both the abiotic media data and the 

biota data. This section describes the exposure areas to be evaluated in the BERA. 
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4.2.1 Terrestria l Exposure Areas 

At the time the SLERA was prepared, soils from 38 half-acre DUs were sampled within OU2 Former 

Smelter Area, and 89 one-acre DUs were sampled from the Undeveloped Areas. Figure 6 shows the DUs 

to be evaluated in the BERA, including the UPRR Right-of-way. Additionally, the municipal parks: Bendict 

Park, Bessemer Park, Stauter Field, Moynihan Park, and Runyon Field will be evaluated for the American 

robin and deer mouse. Ecological risks will be calculated for each DU using exposure modifications 

based on the home range of the receptor. 

4.2.2 Aquat ic Exposure Areas 

Aquatic areas include the Arkansas River, Runyon Lake, Fountain Lake, and perennial and intermittent 

streams that travel through the ravines inside and outside of OU2 (Figure 1). Aquatic areas also include 

channelized portions of the Arkansas River. In these areas, concrete flood levees have channelized river 

flow, resulting in hydrodynamics more typical of steep elevation water courses. 

32 



Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

5.0 Assessment and Measurement Endpoints 

Assessment endpoints are those characteristics in the ecological system that are to be "protected." 

These endpoints are synonymous with a healthy and self-sustaining population or community. They 

generally reflect sensitive populations, communities, or trophic guilds. Listed below are four general 

criteria for selecting the assessment endpoints that will be used in the BERA. The ecological resources 

should: 

• be susceptible to the stressors of concern, 

• have life history and toxicity effects information available from the open literature, 

• have biological, social, and /or economic value, and 

• be relevant to the risk management goals for the site. 

By considering these selection criteria, risks identified to one or more of the assessment endpoints will 

support the future risk management decision process. 

Measurement endpoints represent measurable ecological characteristics, quantified through laboratory 

or field studies, which can be related back to the valued ecological resources chosen as the assessment 

endpoints. Measurement endpoints are required, because it is often not possible to directly quantify risk 

to an assessment endpoint. The measurement endpoints should represent the same exposure 

pathway(s) and mechanisms of toxicity as the assessment endpoints in order to be relevant and useful in 

supporting risk-based decision making. 

Risk questions establish a link between assessment endpoints and their predicted responses when 

exposed to contaminants. The risk questions should provide a basis to develop the study design and 

evaluate the results of the investigation in the analysis phase and during risk characterization (USE PA, 

1997). 

5.1 Selection of Representative Assessment Endpoint Species or Communities 

It is neither practical nor possible to evaluate the potential for ecological risk to all the individual parts of 

the local ecosystems affected by site-related contaminants. Instead, key components are identified to 

select those species or groups most likely to experience exposure to contaminants. 

Site visits, quantitative surveys, and relevant literature inform assessors as to the occurrence of aquatic 

and terrestrial species on or adjacent to OUl and OU2. Since many receptors are highly mobile 

geographically, species occurrence in the entire county of Pueblo has been used in some cases to outline 

species potentially present in OUl and OU2. Section 3.3 of the SLERA provides a detailed listing of 

potential receptors by receptor group (e.g., fish, benthic invertebrates, amphibians, terrestrial plants, 

soil invertebrates, reptiles, birds and mammals). Section 3.3 of the SLERA also presents a listing of 

Federally Endangered, Threatened, Candidate, or Species of Concern for Pueblo County, including the 

eastern black rail (Lateral/us jamaicensis ssp. jamaicensis) and monarch butterfly (Danaus p/exippus). 

Following consultation with the United States Fish and Wildlife Service (USFWS), the black rail is not 

expected to occur at the Site. Table 5-1 summarizes the receptors and exposure media. 
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5.1.1 Aquatic and Benthic Invertebrate Communities (Arkansas River, Runyon Lake and 

Perennial Streams) 

Contaminants with the potential to bioaccumulate can be transferred from sediment, surface water, 

and/or pore water into the aquatic and benthic invertebrate communities and up the local aquatic food 

chain, thereby harming the invertebrates themselves, the local fish, or higher trophic-level receptors 

that feed on them. The water-column community encompasses aquatic plants and zooplankton, as well 

as other key species that could include but are not limited to copepods and cladocerans. Significant 

alterations in aquatic plants and aquatic and benthic invertebrate communities could also impact the 

energy cycling at the base of the aquatic food chain. 

5.1.3 Fish Communities (Arkansas River and Runyon Lake) 

The presence of metals in the surface water and sediment in local waterways can impair the fish 

community in two general ways: 1) mortality due to direct exposure to dissolved metals in the water 

column, or 2) high metal concentrations in aquatic biota via food chain uptake which could affect 

reproduction and the long-term survival of the exposed fish. Fish species collected as part of the biota 

sampling included brown trout (Sa/mo trutta), channel catfish (Jctalurus punctatus), rainbow trout 

(Oncorhynchus mykiss), and walleye (Sander vitreus). These species encompass different trophic levels 

(invertivore vs top predator) and water column feeding positions (bottom feeders vs pelagic feeders). 

5.1.4 Terrestrial Invertebrate Communities (Uplands and Wetlands) 

Contaminants with the potential to bioaccumulate can be transferred from soil into the terrestrial 

invertebrate community (e.g., earthworms, beetles, grasshoppers) and up the local terrestrial food 

chain, thereby harming the invertebrates themselves or higher trophic-level receptors that feed on 

them. Significant alterations in the terrestrial invertebrate communities could also impact the energy 

cycling at the base of the terrestrial food chain. 

5.1.5 Terrestrial Plant Communities (Uplands and Wetlands) 

The presence of metals in the soil can impair the plant community in two general ways: 1) reduced 

productivity or mortality due to direct exposure to metals in soil, or 2) uptake of metals into plant 

tissues and then into the food chain uptake, which could affect reproduction and the long-term survival 

herbivorous or omnivorous ecological receptors. 

5.1.6 Wildlife Receptors (Aquatic Systems) 

Several aquatic-dependent bird and mammal species can be expected to feed on aquatic prey obtained 

from the Arkansas River, Runyon Lake, and the perennial streams. The following target wildlife receptors 

will be evaluated in the BERA. These species are representative of different feeding guilds and trophic 

levels. 

Belted Kingfisher (Ceryle a/cyan) - Piscivorous Aquatic Bird 

The belted kingfisher is an aquatic-dependent piscivorous bird typically found along the edges of rivers, 

streams, lakes, and ponds. The kingfisher requires shallow water (typically< 60 cm deep) that is free of 

vegetation and remains relatively clear to be able to spot its prey. It feeds predominantly on small fish 

(<18 cm) that it captures near the surface of the water. These feeding habits place this receptor high in 
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the food chain. This species was selected for use in food chain modeling to represent piscivorous birds 

with relatively small home ranges. The kingfisher will be evaluated for exposure from the Arkansas River 

and Runyon Lake. Analytical data from fish tissue, surface water, and sediment will be used to assess 

risk. Home range is assumed to be 3.11 acres, which is the average of four literature values (Brook and 

Davis, 1987; Davis, 1982). 

American Dipper (Cine/us mexicanus) - Insectivorous Aquatic Bird 

The American dipper is an aquatic-dependent invertivore that forages on the bottom of fast-moving 

rocky streams in mountainous regions of the western U.S. It dives to the bottom of the stream, where it 

seeks out mainly aquatic insects and their larvae. This species was selected for use in food chain 

modeling to represent birds which feed on aquatic invertebrates. The American dipper will be evaluated 

for exposure from the perennial ravine streams and the Arkansas River. Analytical data from aquatic 

invertebrates, surface water, and sediment will be used to assess risk. Territories follow linearly along 

the stream and can range from 759 m to 2,070 m during the breeding season (Anderson, 2002), but the 

foraging area of 3 acres based on the belted kingfisher wi ll be used in the BERA. 

Mallard Duck (Anos p/atyrhynchos) - Herbivorous Aquatic Bird 

The mallard is a medium to large dabbl ing duck and is the most abundant duck species in North 

America . This species is found in all flyways and in almost any freshwater habitat. Mallards primarily 

nest on the ground in grasslands, and once hatched, broods may travel long distances between the nest 

and wetlands. Mallards occur year-round throughout North America, but most individuals are migratory 

and breed in the northern United States and Canada and winter in the Southern United States and 

Mexico. Mallards are generalist foragers and will eat a wide variety of food. They do not dive but dabble 

to feed, tipping forward in the water to eat seeds and aquatic vegetation. They also roam around on the 

shore and pick at vegetation and prey on the ground. During the breeding season, they eat mainly 

animal matter including aquatic insect larvae, earthworms, snails, and freshwater shrimp. In the BERA 

model, it is assumed that they consume 10% invertebrates and 90% plants (USEPA, 1993). Analytical 

data from aquatic invertebrates, plant tissue, surface water, and sediment will be used to assess risk. 

The mallard duck will be evaluated for exposure to the Arkansas River and Runyon Lake. Home range is 

assumed to be 1074 acres which is the average of four literature values (Dwyer et al., 1979; Kirby et al., 

1985; and USEPA, 1993). 

Muskrat (Ondatra zibethicus) - Herbivorous Aquatic Mammal 

The muskrat is a large, semi-aquatic rodent with dense under-fur and a nearly waterproof "overcoat." 

Muskrats live statewide in marshes, ponds, and slow streams, often in areas dammed by beavers. 

Muskrats are herbivores, eating mostly grasses, cattails, bulrushes, and other marsh plants. They 

occasionally damage cornfields on flood plains, and their burrowing sometimes weakens ditch banks 

and levees (https://cpw.state.co.us/species/muskrat) . The muskrat will be evaluated for exposure from 

the Arkansas River and Runyon Lake and will use analytical data from plants, surface water, and 

sediment. Home range is assumed to be 0.33 acres, which is the mean of five values from USEPA 

(USEPA, 1993). 
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Raccoon (Procyon /otor) - Omnivorous Aquatic Mammal 

The raccoon is a nocturnal omnivore that lives in mixed forests, coastal marshes, and urban areas. It 

feeds on a wide variety of food items, including but not limited to invertebrates, plants, fish, 

amphibians, small birds, and mammals. This species is retained for use in food chain modeling as an 

aquatic-dependent omnivorous mammal. The raccoon will be evaluated for exposure from the Arkansas 

River, Runyon Lake, perennial streams, and ravine wetlands. Analytical data from aquatic invertebrates, 

fish, surface water, and sediment will be used to assess risk. Home range is assumed to be 96 acres, 

which is the lowest mean value for year-round home range listed in USEPA (USEPA, 1993). 

5.1.7 Wildlife Receptors (Wet lands around Ravines) 

Several receptors will be assessed for exposure in the transitional areas between aquatic and terrestrial 

areas, primarily the wetlands in the ravines (Figure 8). 

Red-Winged Blackbird (Age/aius phoeniceus) - Omnivorous Wetland Bird 

Red-winged blackbirds spend the breeding season in wet places like fresh or saltwater marshes and rice 

paddies. You may also find them breeding in drier places like sedge meadows, alfalfa fields, and fallow 

fields. Occasionally, red-winged blackbirds nest in wooded areas along waterways. In fall and winter, 

they congregate in agricultural fields, feedlots, pastures, and grassland. Red-winged blackbirds eat 

mainly insects in the summer and seeds, including corn and wheat, in the winter. Sometimes they feed 

by probing at the bases of aquatic plants with their slender bills, prying them open to get insects hidden 

inside. In fall and winter, they eat weedy seeds, such as ragweed and cocklebur, as well as native 

sunflowers and waste grains (allaboutbirds.org). The red-winged blackbird will be evaluated for 

exposure from the ravine areas. Perennial wet areas using analytical data from terrestrial invertebrates, 

plant tissue, surface water, and soil. Home range is assumed to be 6.9 acres (Odum and Kuenzler, 1955). 

Marsh Wren (Cistothorus pa/ustris)- Insectivorous Wetland Bird 

The marsh wren will be evaluated for exposure in the wetland areas as an insectivorous bird. The marsh 

wren consumes large numbers of benthic and aquatic invertebrates, snails, and spiders. Its main 

predators are snakes and turtles that prey upon their eggs. It is a common inhabitant of freshwater 

marshes. Analytical data from aquatic invertebrates, surface water, and sediment will be used to assess 

risk in the wetland, perennial water areas. Home range is assumed to be 0.134 acres, which is based on 

the mean from Kale (1965), Verner (1965) and Leonard and Picman (1986). 

Meadow Vole (Microtus pennsylvanicus) - Omnivorous Wetland Mammal 

The meadow vole will be evaluated for exposure from the wetland areas. They primarily occur from 

north to south central Colorado and along the South Platte River. They tend to live in or near damp 

marshy areas or wet meadows and riparian corridors. Voles are active day and night throughout the 

year and do not hibernate. They usually live between two and six months. Their home ranges usually are 

less than one-fourth acre and vary with season, food supply, and population density. Voles construct 

many surface runways and underground tunnels with numerous burrow entrances. A single burrow may 

contain several adults and young (https:/ /extension.colostate.edu/). Voles are generally herbivores that 

feed on grasses, tree bark, roots, tubers, and vegetable crops. During times when plant food is scarce, 

voles eat small insects or the remains of dead animals. Analytical data from terrestrial invertebrates, 
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plants, surface water, and soil will be used to assess risk. Home range is assumed to vary from 2.3 acres 

(Sullivan, 1996). 

5.1.8 Wildlife Receptors (Terrestrial Systems) 

Mourning Dove (Zenaida macroura) - Herbivorous Terrestrial Bird 

Mourning doves can be found in a variety of habitats from the desert (near water) to open woodland, 

agricultural areas with scattered trees, and suburbs. They nest in a horizontal tree branch fork, on the 

ground, on deserted nests of other species, or anywhere else providing solid support (Ehrlich, Dobkin, 

and Wheye 1988). Mourning doves are very adaptable. Waste grains and weed seeds associated with 

farming practices have become important food sources. Ornamental trees planted in cities and towns 

have also increased the amount of nesting and roosting habitat for mourning doves. Doves are primarily 

seedeaters. More than 99% of their diet is composed of weed seeds and grains. Preferred weed seeds 

include pigweed, foxtails, wild sunflower, and ragweed. Doves also feed on grains like sorghum, 

sunflower, millet, and wheat. Insects typically make up less than 1% of the dove diet. Daily feeding 

movements of young and adults average 2-8 miles and they require a daily supply of water 

(https://cpw.state.co.us/) . Analytical data from plants, surface water and soil will be used to assess risk 

in the upland terrestrial areas. Home range is assumed to be 40 acres (personal communication with 

dove hunters). Note that Losito and Mirarchi (1991) report much higher values; however, fledglings may 

be confined to 1-2 acres (Hitchcock and Mirarchi 1986). 

American Robin (Turdus miqratorius) - Omnivorous Terrestrial Bird 

American robins are common birds across the continent. They can be found on lawns, fields, and city 

parks, as well as in more wild places like woodlands, forests, mountains up to near treeline, recently 

burned forests, and tundra. During winter many robins move to moist woods where berry-producing 

trees and shrubs are common. American robins eat large numbers of both invertebrates and fruit. 

Particularly in spring and summer, they eat large numbers of earthworms, as well as insects and some 

snails. Robins also eat an enormous variety of fruits, including chokecherries, hawthorn, dogwood, and 

sumac fruits, and juniper berries (www.allaboutbirds.org). Analytical data from plants, terrestrial insects, 

surface water, and soil will be used to assess risk in the upland terrestrial areas. Their diet will be 

assumed to be 50% plants and 50% terrestrial insects. Home range is assumed to be 1.04 acres. The 

value from Pitts (1984) was selected due to the large sample size (n=62) and because observations were 

made over a 7-year period. 

Red-Tailed Hawk (Buteo jamaicensis) - Carnivorous Terrestrial Bird 

Red-tailed hawks occupy just about every type of open habitat on the continent. This includes desert, 

scrublands, grasslands, roadsides, fields and pastures, parks, and woodlands. Mammals make up the 

bulk of most of their meals. Frequent prey includes voles, mice, wood rats, rabbits, snowshoe hares, 

jackrabbits, and ground squirrels. The hawks also eat birds, including pheasants, bobwhite, starlings, and 

blackbirds, as well as snakes and carrion (www.allaboutbirds.org). Analytical data from small mammals, 

surface water, and soil will be used to assess risk in the upland terrestrial areas. Home range is assumed 

to be 1,772 acres. Home range is the average of empirical values from Craighead & Craighead (1956) for 

fields and woods in Michigan. Home range in upland prairie habitats may be larger (e.g., 2,000-6,000 

acres) (Andersen et al. 1989). 
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Mule Deer (Odocoileus hemionus) - Herbivorous Terrestrial Mammal 

Mule deer are an icon of the American West, an economic resource and an indicator species for the 

health of important landscapes. Colorado plays host to the largest population of mule deer in the world. 

Mule deer occupy any "edge" habitat, including suburban res idential areas. Deer are browsers, feeding 

mostly on woody vegetation, including twigs and leaves of shrubs, trees, and ornamentals. They also 

forage on crops, especially corn. Because they eat little grass, they tend not to compete seriously with 

livestock or elk (https://cpw.state.co.us/). Analytical data from plants, surface water, and soil will be 

used to assess risk in the upland terrestrial areas. Home range is assumed to be 705 acres (Anderson and 

Wallmo, 1984). 

Deer Mouse (Peromyscus keen;) - Omnivorous Terrestrial Mammal 

The deer mouse nests in burrows in the ground, trees, stumps, and buildings and inhabits nearly all 

types of dry-land habitats within their range, which can include short grass prairies, grass-sage 

communities, sand dunes, wet prairies, upland mixed and cedar forests, deciduous forests, and 

ponderosa pine forests (Holbrook 1979; Kaufman and Kaufman 1989; Ribble and Samson 1987; Wolff 

and Hurlbutt 1982). Deer mice are omnivorous and highly opportunistic. The deer mouse diet includes 

soil invertebrates (arthropods, lepidopteran larvae, and adults), as well as plant material (fruits, green 

vegetation, nuts/seeds) (Wolff, Dueser, and Berry 1985). Analytical data from plants, terrestrial insects, 

surface water, and soil will be used to assess risk in the upland terrestrial areas. Home range is assumed 

to be 0.084 acres, which is the average of two home ranges for snow-free alpine meadows from 

Cranford (1984). 

Red Fox (Vu/pes vulpes) - Carnivorous Terrestrial Mammal 

The red fox can be found in most of Colorado. They are common in open woodlands, pasturelands, 

riparian areas, and agricultural lands. Red fox can also be successful urban dwellers and often dwell on 

the margins of urbanized areas. Red fox are opportunistic omnivores and are skilled predators and 

scavengers. They will kill and eat ground nesting birds and their eggs, small mammals, insects, 

amphibians, fish, crayfish, earthworms, fruits, berries, nuts and carrion. A typical home range for a red 

fox is 5-10 square miles depending on food availability. Males tend to travel farther than females, but 

juveniles dispersing from their parents will often travel the farthest. Adult red fox will typically stay 

within a mile of their den while they are raising pups (https:/ /cpw.state.co.us/). Analyt ical data from 

small mammals, surface water and soil will be used to assess risk in the upland terrestrial areas. Home 

range is assumed to be 2,565 acres which is the average reported in Jones and Theberge, 1982; Sargent 

1972 and Ables, 1969 (all listed in USEPA, 1993). 

5.2 Endpoint Selection 

The following assessment endpoints will be used to evaluate the potential for ecological risks to the 

targeted receptor groups in at the Site and surrounding ecological systems. A risk question is appended 

to each assessment endpoint. Measurement endpoints describe how each assessment endpoint will be 

addressed 

Assessment Endpoint #1: Maintain a stable and healthy benthic invertebrate community: Are the 

contaminant levels in sediment and pore water high enough to affect survival, growth, or reproduction 

in the benthic invertebrate communities? 
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Measurement Endpoints #1: 

• Compare the metal levels in individual bulk sediment samples to sediment no-effect and 

low-effect Ecological Screening Values (ESVs). 

• Compare the dissolved metals levels in pore water samples to surface water chronic and 

acute ESVs. 

Assessment Endpoint #2: Maintain a stable and healthy water-column invertebrate and fish community: 

Are the contaminant levels in surface water high enough to affect survival, growth, or reproduction in 

the water-column invertebrates and fish communities? 

Measurement Endpoints #2: 

• Compare the total and dissolved metal concentrations in surface water to chronic and acute 

freshwater ESVs. 

• Assess the presence or absence of fish and aquatic invertebrates in the field. The quality of 

the physical habitat will be evaluated in each habitat area to assess its suitability to support 

fish populations. 

• Compare fish tissue and aquatic invertebrate data to body burden data correlated reported 

in the open literature. 

Assessment Endpoint #3: Maintain stable and healthy aquatic-dependent bird and mammal assessment 

populations2
: Are the contaminant levels in surface water, sediment, and food items enough to affect 

survival, growth, or reproduction in aquatic-dependent birds and mammals? 

Measurement Endpoint #3: 

• Use metal levels measured in surface water, sediment, and aquatic invertebrate tissue in a 

food chain model to calculate metal-specific estimated daily dose for comparison against 

avian and mammalian no-effect and low-effect TRVs. Aquatic plant tissue data are not 

available; therefore, the terrestrial plant data will be used to estimate the daily dose for the 

aquatic herbivores. 

Assessment Endpoint #4: Maintain a stable and healthy terrestrial invertebrate community: Are the 

contaminant levels in soil high enough to affect survival, growth, or reproduction in the soil invertebrate 

communities? 

Measurement Endpoints #4: 

• Compare the metal levels in individual bulk soil samples to soil no-effect and low-effect 

ESVs. 

• Compare invertebrate tissue data to published data linking tissue burden with toxicity. 

Assessment Endpoint #5: Maintain a stable and healthy terrestrial plant community: Are the 

contaminant levels in soil high enough to affect survival, growth or reproduction in the terrestrial plant 

communities? 

2 A group of conspecific organisms occupying a defined area that has been selected to serve as an assessment 
endpoint entity for an ERA (Munns and Mitro, 2006). 
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Measurement Endpoint #5: 

• Compare the metal levels in individual bulk soil samples to soil no-effect and low-effect 

ESVs. 

• Compare plant tissue data to published data linking tissue burden w ith toxicity. 

Assessment Endpoint #6: Maintain stable and healthy upland bird and mammal assessment populations: 

Are the contaminant levels in surface water, soil, and food items enough to affect survival, growth, or 

reproduction in upland birds and mammals? 

Measurement Endpoint #6: 

• Use metal levels measured in surface water, soil, plant tissue, small mammal tissue, and 

terrestrial invertebrate tissue in a food chain model to calculate metal-specific estimated 

daily dose for comparison against avian and mammal ian no-effect and low-effect TRVs. 

Assessment Endpoint #7: Support and contribute to a stable and healthy urban bird and mammal 

populations that may forage in the local parks (Bessemer Park, Stauter Field, Moynihan Park, Runyon 

Field, Benedict Park): Are the contaminant levels in soil and food items enough to affect survival, 

growth, or reproduction in upland birds and mammals represented by the American robin and deer 

mouse? 

Measurement Endpoint #7: 

• Use metal levels measured in soil, plant tissue, and terrestrial invertebrate tissue in a food 

chain model to calculate metal-specific estimated daily dose for comparison against avian 

and mammalian no-effect and low-effect TRVs. 

6.0 BERA Risk Analysis Plan 

The analysis phase examines two major parts of risk, exposure and effects, and their relationship with 

each other. The ecological exposure assessment involves the identification of potential exposure 

pathways and an evaluation of the magnitude of exposure to ecological receptors. Exposures will 

consider available data, ecological habitat, and if sample numbers are sufficient for a statistical 

representation of the exposure point concentration (EPC). 

6.1 Exposure Analysis 

6.1.1 Exposure Units 

An exposure unit (EU) for terrestrial receptors (e.g., soil exposure) will be defined by the individual DUs. 

In other words, each DU will be evaluated for terrestrial risk individually. The average size of the 39 

surficial soil DUs within the boundary of the Former Smelter is 0.6 - acres and the average size of the 89 

surficial soil DUs within the site-wide ecological risk boundary is 1-acre. For ecological receptors, the 

actual area of exposure is determined by habitat preferences, home ranges, and feeding territories. To 

account for a receptor's home range exceeding the DU, area use factors (AUFs) w ill be applied. Section 

5.1 and Table 6-1 provide a summary of the home ranges for aquatic and terrestrial wildlife recepto rs. 

Each municipal park will be considered as an individual EU. 
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The aquatic EUs as shown on Figures 5 and 8 include: 1) Runyon and Fountain Lakes SWA with an 

approximate area of 79 acres; 2) along the reach of the Arkansas River (including data from location 

SW011, upgradient seep SW020, SW008, SW009, and down reach below SW017) with an approximate 

area of 25 acres; 3) stormwater drainage ravine west of 1-25 (SW0lO and SW018) with an approximate 

area of 2 acres; and 4) the main OU2 onsite ravine, which channels City of Pueblo stormwater from the 

Bessemer neighborhood into the site and into the Arkansas River (from upgradient to downgradient: 

SW019, SW0006, SW012, SW00S, SW016, SW007, and SW0lS) with an approximate area of 9 acres, 

which also receive groundwater from the site; 5,6, 7 consist of minor ravines to the east which originate 

as seeps. Minor ravine, area 5, with SW013 and SW014 are located with an approximate area of 4 acres; 

minor ravine, area 6, where SW003 and SW004 are located with an approximate area of 3 acres; and 

minor ravine, area 7, is represented by SW002 with an approximate area of 3 acres. Note that surface 

water location SW0Ol has been filled in and is no longer an aquatic area. 

6.1.2 Determination of Exposure Point Concentrations (Abiotic Media) 

Soil - OU2 surficial soil sampling data (0-1, 1-6, 6-12, 12-18, and 18-24 inches) were obtained from the 

OU2 RI sampling (PWT, 2022a). Because the City of Pueblo performed an enforcement action in OU2, 

surface soil was reworked in certain areas in 2024. Surficial soil samples (0-1 and 1-6 inches) were re­

collected from these areas, and this 2025 data will replace the 2022 data for the risk assessments. 

Additionally, OUl soil sampling data (0-1, 1-6, 6-12, and 12-18 inches) were used from parks and other 

vacant spaces that have the potential to have ecological value will be considered in the BERA. For each 

DU and COPEC, the EPC will be represented by the ISM output. Each soil horizon will be evaluated 

separately to allow for risk managers to have the most flexibility in decision making; however, the 

assessment of the soil data collected from deeper than 6 inches wil I be presented in an appendix. Soil 

data collected from the 0-1-inch and 1-6-inch soil depths will be the primary exposure data in the BERA. 

Sediment, Surface Water and Pore Water - If sufficient sample data are available from an EU (e.g., 

Runyon Lake, Arkansas River, drainages, or ravines) then a 95% upper confidence limit (UCL) can be 

calculated; otherwise, the maximum detection will be used as the EPC. Consideration should be given to 

temporal trends in the surface water and pore water data and if the most recently collected data are the 

"best" representative concentrations. 

6.1.3 Determination of Exposure Point Concentrations (Biotic Media) 

This BERA will incorporates the available environmental data collected from the Site, including biota 

sampling conducted in 2023 under Revision 3 of the Uniform Federal Policy Quality Assurance Project 

Plan (PWT, 2023). In lieu of modeling, tissue concentrations from terrestrial invertebrates, plants, 

aquatic invertebrates, mice and fish are available to use in the exposure model. Biota samples were 

analyzed for metals only, no organic constituents. Appendix B contains the tissue data. 

Biota samples include: 

• Fish from the Arkansas River (upstream and downstream), Runyon Lake, Fountain Lake 

(Appendix Bl) 

• Aquatic invertebrates - collected with sweep nets (Figure 8 and 9) (Appendix B2) 

• Small mammal (mice) only collected from DU-0023 (Figure 9) (Appendix B3) 

• Terrestrial invertebrates - collected with sweep nets (Figure 9) (Appendix B4) 

• Plants (forbs, shrubs, grass) (Figure 9) (Appendix BS) 
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6.1.3.1 Fish 

Table Bl-1 in Appendix B lists the fish sample IDs, date collected, water body, fish species, and collection 

location. There are six fish tissue samples collected in the Arkansas River upstream of the site, four from 

downstream of the site in the Arkansas River, five samples collected from Fountain Lake, and 10 samples 

from Runyon Lake. Table Bl-2 lists all fish tissue data (carcass, filet, and calculated total concentration) 

for the 25 samples. For use in the BERA, data should be organized by water body and the 95% UCL 

should be calculated if sufficient sample numbers are available. If sufficient sample numbers are not 

available for calculation of representative statistics, then the maximum detection should be used as the 

EPC. The method detection limit modified by half can be used if the COP EC was not detected in a 

sample. Beryllium, silver, and thallium were not detected in any of the fish tissue samples and antimony, 

cadmium and vanadium were detected at a low frequency. Table Bl-3 presents the fish tissue data set. 

Beryllium and thallium are not aquatic COPECs. Antimony and silver are COPECs in sediment but not 

surface water or pore water. Cadmium and vanadium are COPECs in sediment and onsite surface water. 

Fish were collected from off site in the Arkansas River, Runyon Lake, and Fountain Lake. An uncertainty 

analysis should be developed in the BERA that discusses the fish tissue samples collected from upstream 

as compared to the samples collected downstream of the site. 

6.1.3.2 Aquatic Invertebrates 

Aquatic invertebrates were collected in the Arkansas River and Runyon Lake in May 2023 and from the 

onsite ravines in May and August of 2023. Table B2-1 in Appendix B provides a summary of the sample 

data collected from the Arkansas River and Runyon Lake and Table B2-2 summarizes the onsite data. 

Table B2-3 lists the data from the Arkansas River and Runyon Lake, and Table B2-4 lists all the onsite 

data. The invertebrate data will be grouped as onsite or offsite and similar to the fish tissue data, and 

the 95% UCL will be calculated if sufficient samples are available; otherwise, the maximum detection or 

half the method detection limit (MDL) will be used in the BERA food web models. 

There are no or low detections of antimony, beryllium, silver, and thallium in the aquatic invertebrate 

samples. Beryllium and thallium are not aquatic COPECs. Antimony and silver are COPECs in sediment 

but not surface water or pore water. 

6.1.3.3 Small Mammals 

Small mammals (mice) were only collected from DU-0023 (Figure 9). Data are summarized on Table B3-

1, and the complete data set is shown on Table B3-2 Appendix B. There are five unique samples. 

Antimony, beryllium, silver, thallium, and vanadium were not detected in any sample. 

Because mice were collected from only one DU (DU-0023), the tissue data is only relevant for the nearby 

Dus. including DU-0026, 25, 131, 130, 28, 21, and 22. For these DUs, the 95% UCL will be used, as the 

EPC if Pro UCL calculates the value, the maximum detection, or half the MDL for antimony, beryllium, 

silver, thallium and vanadium. Cadmium, cobalt, and selenium were detected in one sample; therefore, 

the one detected concentration will be used. 

For all the other DUs, the small mammal tissue will be modeled using the methodology described in the 

Eco SSL documents for these metals. Attachment 4-1 (Table 4a) from USEPA's 2007 Guidance for 

Developing Ecological Soil Screening Levels (Eco-SSLs) provides the methodology to be used to estimate 

small mammal tissue concentrations (EPA, 2007c). 
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6.1.3.4 Terrestrial Invertebrates and Plants 

Terrestrial invertebrates were collected using sweep nets. The terrestrial invertebrate community is 

primarily represented by grasshoppers. As shown on Figure 9, these samples were collected from 

multiple DUs (3,5, 9, 19, 38, 47, 85, 96, 109, 122, 128 and 131). 

Forbs, shrubs, and grasses were sampled concurrently with terrestrial invertebrates in August 2023. 

Sample data is summarized on Table B4-1, and Table B4-2 presents the data by DU and sample ID. Note 

that within the sample ID, forbs are designated with -01, shrubs with -02, and grasses with -03. 

Because samples of terrestrial invertebrates and plants were collected throughout the site, but not from 

every DU, data collected from a DU will be applied to the surrounding DUs. 

• Terrestrial invertebrates and plants were collected from DU-0109 in the southeast corner of 

the OUl boundary. These data will be applied to the surrounding DUs in the area (DU-0098 

through DU-0118). There is only one sample to represent this area; therefore, the detection 

or half the MDL will be used as the EPC. 

• Terrestrial invertebrates and plants were collected from DU-0096 along the southern edge 

of Fountain Lake. These data will be applied to the DUs along the southern edge of Runyon 

and Fountain Lake, whereas the sample data from DU-0122 will be applied to the northern 

edge and halfway down the western edge. 

• Terrestrial invertebrates and plants data from DU-0085 will be applied to DU-0082 and DU-

0083. 

• Terrestrial invertebrates and plants data from DU-0038 will be applied to DU-0037, 39, 40, 

and 44. 

• Terrestrial invertebrates and plants data from DU-0047 will be applied to DU-0043, 44, 45, 

46, 48, and 49. 

• Terrestrial invertebrates and plant data collected along the ravine will be applied to the 

remaining DUs. There are seven samples of terrestrial invertebrates and plant data collected 

along the ravine; therefore, a 95% UCL can be calculated. 

6.1.4 Exposure Parameters 

Exposure of aquatic receptors, plants and soil organisms will be evaluated based on the concentrations 

of a COPEC in the water or soil, where these receptors are living, so exposure factors are not needed for 

these groups. 

Exposures of birds and mammals will be characterized in terms of the total ingested dose from each 

contaminated environmental media (e.g., soil, food and water) in accord with the following general 

equation: 

Daily Dose (mg/kg bw-day) = ((FIRxCfood) + (WIRxCwater) + SIRxCsoil)) x AUF 

where: 

FIR= food ingestion rate (kg food dw/kg bw-day) 

Cfood = concentration in the overall diet (mg/kg food dw) 

WIR = water ingestion rate (L water/kg bw-day) 
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Cwater = concentration in water (mg/L water) 

SIR= sediment or soil ingestion rate (kg sediment dw/kg bw-day) 

Csoil = concentration in sediment or soil (mg/kg dw) 

AUF = area use factor (unitless); fraction of time that a receptor spends at the 

exposure area relative to the entire home range. 

The AUF, which represents the fraction of a receptor species' home range covered by the area of an EU, 

will be set at 1.0 in all exposure equations initially. Assuming an AUF of 1.0 can be conservative, because 

it indicates that the entire daily dose ingested by a wildlife receptor is obtained entirely within a 

particular EU, which may be unrealistic. Note that the American robin and deer mouse both have home 

ranges at 1 acre or less, which will likely result in no adjustment for home range, as most DUs are 1 acre 

or less. For receptors like the red-tailed hawk, red fox, and mule deer, their home ranges exceed the size 

of OU2 and the AUF will be applied . 

If there are multiple types of foods consumed by the receptor, the portion of the dose derived from the 

diet incorporates the proportion of each prey type within a typical diet for that receptor. This is done by 

weighting the COP EC concentration in each component of the diet by the fraction of the total diet 

consisting of that prey type. Water ingestion will be incorporated into the wildlife exposure by applying 

representative surface water concentrations from the onsite ravine samples for onsite exposure and 

from the Arkansas River/Runyon Lake data set for exposures around the Arkansas River/Runyon Lake 

area. 

The exposure parameters selected for each wildlife receptor surrogate identified fo r evaluation in the 

BERA are detailed in Table 6-1 for the aquatic receptors and Table 6-2 for the terrestrial receptors. Table 

6-3 lists the dietary components for each of the wildlife receptors. 

6.2 Effects Assessment 

The effects assessment is the second part of the analysis phase of the BERA. It includes identification 

and development of ecological toxicity criteria, or toxicity reference values (TRVs), representing 

threshold concentrations or doses for adverse effects for each relevant environmental medium, COPEC, 

and ecological receptor. 

Ecological TRVs are chemical-specific estimates of exposure that identify an exposure level that is 

believed to be without any risk of effect (no observed effect concentration [NOEC] or no observed 

adverse effect level [NOAEL]) or identify the lowest exposure level that may cause an adverse effect 

(lowest observed effect concentration [LOEC] or lowest observed adverse effect level [LOAEL]). Both 

types of these TRVs will be used in the BERA. Three different types of TRVs will be used in the BERA: 

• Concentration-based TRVs are expressed as a concentration of a chemical in abiotic media. 

These will be used when evaluating risks to receptors that have direct contact w ith 

contaminated medium (e.g., fish in water, plants in soil) and are expressed in units of 

mg/unit medium. 

• Dose-based TRVs are expressed as an ingested dose. These will be used to estimate 

exposure of individual wildlife via ingestion and are expressed in units of mg/kg-day. 
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• Tissue-based TRVs are expressed in units of mg/kg tissue in the exposed receptor. This type 

ofTRV is often referred to as critical tissue residue (CTR). Most CTRs that are applicable to 

ERA are expressed as whole-body tissue concentrations. Section 2.3.5 describes the 

methodology used to derive the whole-body tissue concentrations from the fillet and offal 

samples collected for this BERA. Fish tissue concentrations are shown in Appendix B-1. 

Application of these TRVs to estimate ecological risks within the BERA is described in further detail 

below. 

6.2.1 Concentration-Based TRVs 

Concentration-based TRVs will be used in the BERA to evaluate direct exposures of aquatic and 

terrestrial receptors to surface water, sediment, and soils at the Site. 

Surface Water TR Vs for Aquatic Receptors 

Surface water benchmark values for the protection of aquatic life from direct contact with contaminants 

in surface water are available from several sources, as described in Appendix C of the SLERA. Appendix C 

shows the rescreening of the surface water and pore water data with samples collected since 

finalization of the SLERA. Aluminum, cadmium, chromium, copper, lead, manganese, nickel, silver, and 

zinc concentrations were screened using hardness dependent benchmarks, as defined by 5 CCR 1002-32, 

TVS. Surface water sampling locations are broken out between onsite ravines, which have an average 

hardness of 1,279 mg/L; however, the maximum default value used is 400 mg/L, and Arkansas River and 

Runyon Lake used an average hardness of 200 mg/L. Note that the calculation for aluminum uses a 

hardness no greater than 220 mg/L. 

Sediment TR Vs for Benthic Macroinvertebrates 

Sediment toxicity benchmark values for the protection of benthic macroinvertebrate communities are 

available from several sources as described in Appendix C of the SLERA. In brief, two types of sediment 

benchmarks will be used in the BERA to evaluate exposure and risk to benthic invertebrates: 

• Threshold effect concentration (TEC) 

• Probable effect concentration (PEC) 

Sediment toxicity is expected to be absent or minimal at concentrations below the TEC (a NOEC­

equivalent benchmark), while effects are predicted to occur at concentrations above the PEC (a LOEC­

equivalent benchmark). Exposures at a concentration between the TEC and the PEC may result in some 

effects, but it is considered likely the effects will be of relatively low ecological significance. 

Soil TRVs for Terrestrial Plants and Soil Invertebrates 

Toxicity benchmark values for the protection of terrestrial plants and soil invertebrates from direct 

contact with soil are available from several sources, as described in Appendix C of the SLERA. In general, 

values are based on the USEPA-recommended Ecological Soil Screening Levels (EcoSSLs) where available 

and otherwise based on Oak Ridge National Laboratory (ORNL) Benchmark values. Another resource to 

be considered is the LANL ECORISK database to develop soil benchmarks based on low effect (LOEC) 

levels. The assessment of risk to the community receptors (plants and invertebrates) in the BERA should 

evaluate both no-effect and low-effect toxicity data for risk managers the range of risks. 
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6.2.2 Dose-Based TRVs 

In general, wildlife TRVs used in the BERA will be selected to represent relevant toxicity endpoints for 

population sustainability (growth, reproduction, and survival). Both NOAEL and LOAEL values will be 

used. Table 6-4 lists the NOAELs and LOAELs for the inorganic COPECs for birds and mammals. The 

hierarchy of TRVs is 

1. Bounded NOAELs and LOAELs from the EcoSSLs documents. 

2. If a bounded LOAEL is not available, the LOAEL was chosen from a critically evaluated study 

presented in the EcoSSLs document based on reproduction or growth endpoints. 

Note that TRVs are not listed for iron, although iron is considered a COP EC in surface water and pore 

water. An assessment of iron will be completed qualitatively and discussed in the uncertainty section of 

the BERA. 

6.2.3 Tissue-Based TRVs 

Tissue data collected at the Site are metals in terrestrial invertebrates, plants, small mammals, fish, and 

aquatic invertebrates. The USE PA has not yet established standard tissue-based benchmarks for use in 

ERA, but some values can be identified from published literature. One resource that will be used for 

identification of tissue-based benchmarks in fish for the BERA is the Environmental Residue-Effects 

Database (ERED). This database was developed and is maintained by the U.S. Army Engineer Research 

and Development Center and includes a collection of residue-effects data obtained from peer reviewed 

literature and reports submitted by U.S. government agencies. These CTR values could be used in BERA 

to compare predicted whole-body fish tissue concentrations derived from the available fillet data. 

Because of the significant uncertainties in this assessment, it will be considered qualitative. 
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7 .0 BERA Risk Characterization 

Risk characterization combines potential site-related exposures and the potential for ecotoxicological 

effects to estimate the likelihood of ecological risks. The risk characterization is conducted for each 

COPEC and receptor scenario to evaluate potential effects for each assessment endpoint. 

7.1 Community Receptors 

For evaluation of direct contact exposures by aquatic and terrestrial communities, hazard quotient (HQ) 

values will be calculated by comparing COPEC concentrations in individual samples to appropriate NOEC 

and LOEC benchmark concentrations. 

7.2 Avian and Mammalian Wildlife 

Risk is expressed as the ratio of EPC (or Dose) divided by the TRV (in comparable units), otherwise 

known as a HQ. HQs are calculated using the following equation: 

where: 

EPC (or Dose) 
HQ - __ T_R_V __ 

HQ= hazard quotient (un itless) 

EPC = exposure point concentration (mass/mass or mass/volume) 

Dose= average daily dose (mg/kg) 

TRV = toxicity reference value (same units as EPC or Dose) 

If the HQ is less than one, then it is concluded that the potential for impacts to ecological receptors is 

absent or minimal. If the HQ is equal to or greater than one, then it is concluded that a potential for 

impacts to ecological receptors exists. When the TRV is based on a NOAEL-or LOAEL-approach, the 

magnitude of the risk cannot be characterized in terms of the magnitude of the probability of an adverse 

effect. 

HQs will be calculated on a DU-by-DU basis and evaluated by consideration of the frequency and 

magnitude of HQ values that equal or exceed 1. The fraction of the population that must have HQ values 

below a value of 1 in order for the population to remain stable depends on the species being evaluated 

and on the toxicological endpoint underlying the toxicity benchmark. Consequently, reliable 

characterization of the impact of a chemical stressor on an exposed population's risks requires 

knowledge of population size, birth rates, and death rates, as well as immigration and emigration rates. 

Because this type of detailed knowledge of population dynamics is generally not available on a site­

specific basis, extrapolation from a distribution of individual risks to a characterization of population­

level risks is generally uncertain. However, if all or nearly all the HQs fo r individuals in a population of 

receptors are below 1, it is very unlikely that adverse population level effects will occur in the exposed 

population. Conversely, if many or all the individual receptors have HQs that are above 1, then adverse 

effects on the exposed population are likely, especially if the HQ values are large. If only a small portion 

of the exposed population has HQ values that exceed 1, some individuals may be impacted, but 

population-level effects are not likely to occur. As the fraction of the population with HQ values above 1 
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increase, and as the magnitude of the exceedances increases, risk that a population-level effect will 

occur also increases. 
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8.0 Uncertainty Analysis 

Uncertainty is inherent in a BERA because numerous assumptions need to be made to proceed with the 

assessment. The process of evaluating ecological risks involves multiple steps, each with inherent 

uncertainties. Uncertainties may exist, for example, in the environmental chemistry sampling and 

analysis used to conduct the risk assessment, the exposure parameters and assumptions, the 

toxicological information used, and the quantitative risk characterization. 

These uncertainties should be considered in the development of risk management decisions. Each of the 

main sources of uncertainty will be evaluated in the final uncertainty analysis of the BERA. Consideration 

will be given, but is not limited to, the following topics: 

• Uncertainties in use of a surrogate chemical's chemical properties, bioaccumulation 

potential or toxicity information. 

• Uncertainties with the selection of hypothetical receptors and potential exposure pathways. 

• Uncertainties with measured and modeled concentrations in biota (e.g., bioaccumulation 

factors, regression equations). 

• Uncertainties associated with sampling and analytical limitations inherent in the site 

characterization. Uncertainties arise from the limits on the number of locations that can be 

sampled. 

• Uncertainties associated with wildlife exposure parameters and the quantification of the 

daily dose. 

• Uncertainties in receptor area use factors, home ranges, and sizes of foraging areas. 

8.1 Groundwater to Surface Water Pathway 

Although this pathway is considered potentially complete based on the data collected to date, surface 

water and pore water will be used in the BERA for assessment of this pathway. Within the OU2 ravine 

the interaction between shallow groundwater and surface water was observed based on the results of 

thermal imaging, thermal sediment profiling, logging of temperature and conductivity in surface water, 

and logging of temperature gradients in saturated sediment (USE PA, 2022). 

Groundwater that is hydrologically connected to a surface stream and has the ability to influence the 

amount or direction of flow of water in that stream is referred to as tributary. In Colorado, all 

groundwater is presumed to be tributary to a surface stream. Groundwater has only been evaluated 

within the OU2 Site. Groundwater flows toward the north, principally along the OU2 ravine until 

impounded against the south wall of the Arkansas River levee, where the flow is then directed to the 

northeast toward the Arkansas River. Groundwater level measurements within the wetland of the OU2 

ravine show that the water table is above the ground surface. Depth to groundwater is shallow to the 

south and north of the wetland in the OU2 ravine, less than 3 feet below ground level, until 

groundwater flows into the northern open where the depth increases to approximately 10 feet below 

ground level. 

Surface water in the OU2 ravine originates from a storm drain at West Arroyo Avenue, flows through a 

culvert under 1-25 into the Site, and flows north along the base of the ravine, at which point the surface 

water enters a storm drain, which then goes under South Santa Fe Avenue and enters into the Arkansas 
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River east of Santa Fe Avenue and west (upstream) of the pedestrian bridge that crosses the Arkansas 

River on the Arkansas River Trail (PWT, 2023b). 

The impact of the uncertainty that the groundwater-to-surface water pathway was not evaluated using 

the groundwater data is minimized by the multiple sampling events of surface water, pore water, and 

sediment; however, the impact to plant roots remains uncertain. 
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Table 3-2:. 

Summc1ry of Chrmnil!l m and H'exava.l!ent Chromil!l m Data 

To,p Samp11 e Depth Botto111,1 Sampile 
Tottc1I H'exav1d ent 

% of H e!£.flval ent 
loca,tion 

(inichesl, Depth llnchesl, 
,c rnmium Chromium 

{ llu o11nium 
ln1g/kgJ (mg/ikd 

DU-0001 0 1 13 3.27 25 .20% 

DU-0001 1 6 6.6 1.16 17.60% 
DU-0001 6 ll2 5 .. 5 0.575 10.50% 

DU-0001 12. 18 5 .. 9 0.219 3 .70% 

DU-0001 18 .24 6.3 0.195 3.10% 

DU-0002 0 1 17 0.'51 3 .00% 

DU-0002 1 6 15 0.04 0 .30% 
DU-0002 6 ll2 7 . .2 0.14 1 .. 90% 

DU-0002 12 18 6 .. 5 0.02 0 .30% 

DU-0002 18 .24 4 .. 6 0.051 Ll.0% 

DU-0003 0 1 17 0.346 2.00% 

DU-0003 1 6 9 .. 1 0.467 5 .. 10% 
DU-0003 6 ll2 8.5 0.129 1.50% 

DU-0003 12. 18 6.9 0.014 0.20% 

DU-0003 18 .24 S.8 0.212 2.40% 

DU-0004 6 12 5 0.05 1 .. 00% 

DU-0005 12 18 4.3 O.M6 1.10% 

DU-0005 18 .24 4 .. 8 0.015 0.30% 
DU-0006 1 6 9.16 0.035 :1. .30% 

DU-0006 6 12 5.1 0.124 2.40% 

DU-0006 12 18 4.3 0.119 2.80% 

DU-0006 18 24 4 .. 9 0.024 0 .50% 

DU-0007 1 6 5.9 0.036 0.60% 
DU-0007 6 ll2 5.2 0.157 3 .. 00% 

DU-0007 12. 18 5 .. 2 0.289 5 .. 60% 

DU-0007 18 .24 5.1 0.1.12 2 .. 20% 

DU-0008 1 6 3 .. 5 0.088 2 .50% 

DU-0008 6 12 6.4 0.04 0.60% 

DU-0008 12 18 5.5 0.273 5.00% 

DU-0008 18 .24 6.1 0.199 3 .30% 

DU-00091 6 12 7.97 0.026 0.30% 

DU-00091 12 18 7.33 0.097 1.30% 

DU-0009 18 .24 7.67 0.079 1 .. 00% 

DU-0012 0 1 3.4 0.086 2 .. 50% 
DU-0012 1 1 3.4 0.086 2 .50% 

DU-0012 1 6 3.8 0.027 0 .. 70% 

DU-0012 6 12 8..2 0.015 0 .20% 

DU-0014 0 1 18.1 0.554 3 .10% 

DU-0014 1 6 14.3 0 .4 2.80% 
DU-0014 6 12 9 0.392 4 .40% 

DU-0014 12. 18 9 .. 3 0.26 2.80% 
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Ta,b'le 3-2. 
Summary of Chn:nni111 lill aind Hexava,lent Chromilll 11n Data 

lio1p Samp'le Depth BoH\01111 Samp11e 
Total H'exavalent 

% of H exaval ent 
Loca,tion 

(inclles,1I Depth line-hes), 
·C rnmium hromium 

•Chromium 
lnlg/l!cgl· (1ng/ikg► 

DU-0015 6 ]2 9.3 0.079 0 .80% 

DU-0015 12 18 8.1 0.007 1.20% 

DU-0015 18 .24 &.3 0.077 0 .. 90% 

DU-0016 1 6 15.5 0.069 0.40% 

DU-0016 12 18 9..4 0.018 0 .20% 

DU-0016 18 .24 9.5 0.089 0 .90% 

DU-0017 1 6 13 0.019 0 .10% 

DU-0017 6 12 46.91 0.019 0 .04% 

DU-0018 6 ]2 10.3 0.048 0 .. 50% 

DU-0018 12 18 S.5 0.083 '.IL.00% 

DU-0019 6 12 7.3 0.03 0.40% 

DU-0019I 12. 18 6..6 0.08 '.ll.20% 

DU-0019' 18 .24 6 0.067 '.ll.10% 

DU-0020 1 6 11 0.013 0 .10% 

DU-0020 6 ] 2 5.7 0.027 0.50% 

DU-0021 1 6 11 0.033 0 .. 30% 

DU-0021 6 12 8 .. 5 0.061 0 .. 70% 

DU-0021 12. 18 &.1 0.011 0.10% 

DU-0021 18 .24 7.5 0.014 0 .. .20% 

DU-0022 1 6 11 0.017 0 .20% 

DU-0022 6 12 7 0.025 0 .40% 

DU-0022 12 ] 8 8 0.053 0 .70% 

DU-0022 18 .24 6 0.074 ll.20% 

DU-0023 6 12 6.3 0.022 0 .30% 

DU-0023 12. ] 8 5.8 0.079 ll.40% 

DU-0023 18 .24 5 .. 5 0.209 3.80% 

DU-0025 18 .24 4.5 0.011 0.20% 

DU-0026 6 12 7.1 0.0397 0 .60% 

DU-0026 12. 18 6.03 0.001 1 .. 50% 

DU-0026 18 .24 27.1 0.107 0.40% 

DU-0028 0 1 19.8 0.44 2 .20% 

DU-0028 1 6 17.1 0.325 ll .90% 

DU-0028 6 12 10.1 0.216 2.60% 

DU-0028 12 ] 8 &.9 0.171 ll .90% 

DU-0028 18 .24 8 0.149 ll.90% 

DU-0029' 0 1 27.8 0.557 2.00% 

DU-0029 1 6 20.6 0.886 4 .. 30% 

DU-0029 6 12 9.3 0.297 3 .. .20% 

DU-0029I 12. 18 8 .. 9 0.345 3 .90% 

DU-0029 18 .24 7.ll 0.142 2 .00% 

DU-003,0 0 1 23 .1 0.579 2.50% 
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Ta.b'le 3-2. 

Summary of Chm:rni111 lin and H'exava.l'ent Chromi11 m Data 

loc-:a,tion 
Toip Sample Depth 

(inchesl1 

DU-003,0 1 

DU-003,0 6 

DU-0030 12 

DU-0030 18 

DU-0031 0 

DU-0031 1 

DU-003,1 6 

DU-0031 12. 

DU-0031 18 

DU-003,2 1 

DU-003,2 6 

DU-003,2 12 
DU-003,2 18 

DU-0033 0 

DU-0033 1 

DU-0033 6 

DU-0033 12. 

DU-0033 18 

DU-0034 0 

DU-0034 1 

DU-0034 6 

DU-0034 12. 

DU-0034 18 

DU-0035 0 

DU-0035 1 

DU-0035 6 

DU-0035 12. 

DU-003,5 18 
DU-003,6 0 

DU-003.6 1 

DU-003,6 6 

DU-003,6 12. 

DU-0036 18 

DU-0B0 6 

DU-0B0 12. 

DU-0130 18 

DU-0131 18 

Notes: 

DU: Decision Units, 

mg/'-g: m ilig@ms 1Pe;r kiilogram 

'%: Peroent: 

Bottolll Sample 
Total 

Depth l.lnc1hesl• 
,Chromium 

lmg/lqd 
6 17.6, 

12 4.9 

:ll8 7.3 

24 8.2 

1 137 

6 95.1 

:ll2 26 

:ll8 :ll0.6 

24 8 .. 8 

6 33.3 

12 27.9 

:ll8 33.1 

24 11.9' 

1 :ll9.9 

6 25.7 

:ll2 B .3 

:ll8 B .1 

24 6.2 

1 48.8 

6 26Al 

:ll2 :ll5.7 

18 9 

24 10.3 

1 30.6 

6 17.9' 

:ll2 :ll6.7 

:ll8 :ll2 .1 

24 7.9 

1 34.2 

6 36.2 

:ll2 6.2 

:ll8 8.5 

24 8.5 

:ll2 6.9 

18 8.5 

24 5 .. 16 

24 5 .. 2 
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Hexava l!ent 
% ,of Hexavalent 

Ouomium 
,Oluomium 

(mg/ikd 
0.221 1.30% 

0.156 3.20% 

0.172 2.40% 

0.252 3 .. J!.0% 

3.216 2.40% 

1.46 1 .. 50% 

0.642 2 .. 50% 

0.083 0 .80% 

0.'55 16.30% 

0.067 0 .20% 

0.087 0 .. 30% 

0.014 0.04% 

0.102 0 .90% 

0.497 2.50% 

0.716 2.80% 

0.182 1.40% 

0.2.98 2 .. 30% 

0.147 2.40% 

0.237 0 .50% 

0.5'54 2 .10% 

0.669 4.30% 

0.232 2.60% 

0.082 0 .80% 

0-23 0 .. 80% 

0.267 1.50% 

0.419 2.50% 

0.695 5.70% 

0.233 2 .90% 

0.039 0 .. 10% 

0.196 0 .50% 

0.289 4.70% 

0.163 1.90% 

0.326 3 .80% 

0.022 0 .30% 

0.053 0 .. 60% 

0.088 1 .. 60% 

0.018 0 .30% 



Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table 5-1. 
Summary of BERA Ecologica l Receptors 

Receptor Class Exposure Area(s) 

Aquatic Water Column Communities. Arkansas River, Runyon Lake, & Ravines 

Aquatic Invertebrate Community Arkansas River, Runyon Lake, & Ravines 

Fish community Arkansas River & Runyon Lake 
Herbivorous Aquatic Birds Arkansas River & Runyon Lake 

lnsectvorous Aquatic Birds Arkansas River & Ravines 

Piscivorous Aquatic Birds Arkansas River & Runyon Lake 

Herbivorous Aquat ic Mammals Arkansas River & Runyon Lake 

Omnivorous Aquat ic Mammals Arkansas River, Runyon Lake, Ravines 
Omnivorous Wetland Birds Ravines, Wetlands 

Insectivorous Wet land Birds Ravines, Wetlands 
Omnivorous Wetland M ammals Ravines, Wetlands 

Terrestrial Plant Community Terrestrial DUs 

Terrestrial Inverteb rate Community Terrestrial DUs 
Herbivorous Terrestrial Birds Terrestrial DUs 

Omnivorous Terrestrial Birds Terrestrial DUs 
Carnivorous Terrestria l Birds Terrestrial DUs 

Herbivorous Terrestrial Mammals Terrestrial DUs 
Omnivorous Terrestrial Mammals Terrestrial DUs 

Carnivorous Terrestria l Mammals Terrestrial DUs 

Notes: 

Wild life exposure parameters are presented on Tables 6-1 and 6-2. 

Wild life TRVs {NOAEL.s and LOAELs) presented on Table 6-3 . 

Representat ive Species Primary Dietary Components 
Water Column community -
Benthic commun ity -
Fish community -
Mallard duck Vegetation 

American Oipper Aquatic Invertebrates/ Fish 
Belted Kingfisher Fish 

Muskrat Vegetation 

Raccoon Aquatic Inverte brates/ Fish/Vegetation 
Red-winged blackbird Terrestrial I nve rtebrates/Vegetatio n 

Marsh wren Terrestrial invertebrates 
Meadow vole Vegetation/Terretrial Invertebrates 

Terrestrial plant community -
Terrestrial invertebrate community -
Mourning Dove Vegetat ion 

American Robin Terrestrial lnvertebrates/Veg·etation 
Red-tailed Hawk Small mammals 

Mule deer Vegetat ion 

Deer mouse Vegetation/Terrestr ial Invertebrates 

Red fox Small mammals 

Primary dietary components are represented in the BERA exposoure model and do not include a full listi ng of all possible dietary components. 
OU: Decision units 

TRVs: Toxicity refere nce values 
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Direct Media Exposure Joxicity Values 
Surface Water Water Qual ity Criteria 

Sediment, Pore Water Media based screening levels 

Surface Water Water Quality Criteria and body burden data 
Sediment, Surface Water Wildlife TRVs 

Sediment, Surface Water Wildlife TRVs 
Sediment, Surface Water Wildlife TRVs 

Sediment, Surface Water Wildlife TRVs 

Sediment, Surface Water Wildlife TRVs 
Sediment, Surface Water Wildlife TRVs 

Sediment, Surface Water Wildlife TRVs 
Soil, Surface Water Wildlife TRVs 

Soil Med ia based screening levels 

Soil Med ia based screening levels 

Soil, Surface Waler Wildlife TRVs 

Soil, Surface Water Wildlife TRVs 
Soil, Surface Water Wildlife TRVs 

Soil, Surface Water Wildlife TRVs 
Soil, Surface Wal er Wildlife TRVs 

Soil, Surface Water Wildlife TRVs 
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Table 16-11 

~ol'og lc:a l Receptors Exposure Parameters - Aquatic and Riparian/Wetland 

Food Ingestion Body Wel"1t Sediment In 
Sediment watt, Ingestion 

Receptor Ingestion rate 

Mallard Duck 
Red Winged lackbii!j 

Ame rican DIPPer 
Belted King.fishe r 
Marsh Wren 
Musl<rat 
luleadO\V Vo le 
Rac-000n 

Notes: 
k.g1 - k illog1rams 
kg/day'" k illo,g rams per day 
% ;;;; perc-ent 
L/da,y "' l~e rperday 

Rate (kgldayl (kg) 

0Jf/W a 1.15 
0.0093 a 0.05 
0.0 118 a 0.055 
0.0234 a 0.148 
0.0026 a 0.011 9 
0.0527 a 1,17 

0.0083 a 0.037 
0 .1937 a 5.411 

a Food Ingestion Rafes 

Diet(¾) 

b 3,3 

b 2 
b 3.3 
b 2 
b 7.3 
b 13 
b 2.4 

b 9.4 

Ma llard - Based on Nag,y ,(2001) for al I birds. 

(kg/day) 
Rate(Uday) 

C 0.0026 0.065 d 
C 0.0002 0.008 d 
C 0.0004 0.008 d 
C 0.0005 0.016 d 
C 0.0002 0.003 d 
C 0.0068 0.11 4 d 
C 0.0002 0.005 d 
C 0.0 182 0.452 d 

Home 
Range 
(acresl 

1074 e 
6.9 e 
3 e 

3. 11 e 
0.13 e 
0.33 e 
0,07 e 
96 e 

R.ed Wing d Blac'kt> ird - Estimated us ing1 a I lornetric equation for a II birds from Nagy {2001 ) due to the 
lad\ of data for herbivoroUis birds. 
Americ.i n Dipper - Avera.ged food ing,ei;tion measured by Morrissey et a I,, 2005. 
Belted Ki ng.fisher - Based o Nagy {2001) for earn ivorous birds. 
Ma~h Wren- Emperlca l va lue repo rted in U SEPA {1993) . 
Musl<r t • Arltllmettc mean of two empirical values (SvihJa nd S'i'ihl 1931, US PA 1993). 
Meadow vole • Based on Nagy (2001) fo r herb ivorous mammals . 
Raoooon • B.ased o Nagy {200 1 J for all mamma Is , 

b Sedy Welghtt; 

lula llall'J - Average ofadult body weights II 
(1993), an.cl Whyte and Bolen (1984). 

above f lWll Nelson and Martin {1953), US EPA 

Red Winged Blacll!b ird - Ar~h.metic me.an of I ~era.tu ie values fram Gough {2003) . 
American Dipper - Average weight as reported by birdful.org1 and Morrissey et al 2005 

Belted Ki ngfisher -Avera.g1e adu lt weight f rom Broo'ks and Davis (1987), 

Marsh Wren - ~'lean rt\l)Orted in US EPA (1993) 
Mu rat - Arith.metic mean for adult body weigh.ts from US PA (1993), 
Meadow vole - Reported in US EPA ,( 1993). 

Raccoon- Arithmetic mean of body we hts listed from USE PA {1993), 

c Sediment in Diet 
lula llall'J - Based on Beyer et al. 1994. 
R Winged Blac'kt> ird- Assume 2% 
Amefic.i n Dipper - Prete r stream habitats with bottoms composed of ll)d<S, sand an rubble, assume 
3.3%basedon Beyer et al. 1994. 

Belted King:fisher . Assmed 2% based on blu:e.wing1 teal as surrogate {Beyer et al. 1994) , A lthough 
primari ly pisctvorous , some Invertebrates are lngei;ted and soil Is likely ingested during1 nest 
construction •(Comwell 1963) 

Ma rs h Wren - Least sandpiper u:sed as s u rrog,a te based on s imi laricy in diet and forag ing, behavior. 
Muskrat- Assumed based on shrew soil lnta'ke ,(Sample & Suter, 1994) 
Meadow vole - Ba.,sed on Beyer et a I. 1994. 
Raccoon- Ba,sed o Beyer et al, 1994, 
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Table6-1 

Ecol.o-g lca l Receptors. Ex;p0$Ul'e Parameterg- Aquatlc and Ripar ian/Wetland 

,d Water lngesti.o rn Rates 
All Birds - Calculated using equation fo r b irds f rom Cakier and Braun ,(1983). 

Water Ingestion (Ud 1y) ; 0.059 FJNlf fP (kQI) 

All Mammals - Calculated us in91 allomet riceqLJ1ation fo r mammals f lllll'I Cakier and Brau n (198:3). 

Wate r Ingestion ,[Uday) "' 0.099 BVf WJ {kg) 

e Home Range/Forage Range 

1M.Ji llan;j -Average offour nome ra ng~ li$ied above fn:im Dwyer eta I. (1979), Kirby et al. (1965) a d 
US EPA {1993). 
Red Winged Blacilb ird - Mean r:a n,ge repo rted in Odum and Kuernzler (1955) 
American DiAJ)er - Assumed to be s imilar to the Be lted Ki ngifisher forag in91 range. 
Belted Ki ngfisher - Average of four literature values (Broo and Davis 1987, Davis 1982). 
,Marsh Wre - Arithmetlcmea of v lues provkled above from Kale ,(1965), Vern.er ,( 1965) and Leonard 
and Pianan (1986). 
Mu rat - Arithmetic mean of five literature values f rom US PA •(1993) . 
Meadow vole - Average of summer and winte r values p.rese nted in US EPA ,( 1993 ). 
R.ac-000 - Lowest mea value for year round home rang,e I isted in US PA (1993) , 
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Table 6-2 

Ecological Rece ptors Exposure Parameters - Terrestria l Areas 

Receptor 
Food Ingestion Body Weight 

Soil in Diet(%) Soil Ingestion Water Ingestion Home Range 
Rate (kg/day) (kg) rate (kg/day) Rate (L/day) (acres) 

Mourning Dove 0.0296 a 021 b 9,3 C 0.0028 0.021 d 40 e 
American Robin 0.0119 a 0.079 b 10.4 C 00012 0011 d 1 e 
Red Tailed Ha""1< 0.0359 a 1.138 b 0 C 0.0000 0.064 d 1722 e 
Mule Deer 1.4673 a 67 b 1 C 0.0147 4,356 d 705 e 
Deer Mouse 0,0037 a 0.018 b 2 C 0,0001 0,003 d 0,04 e 
Red Fox 0.1350 a 4.535 b 2.8 C 0.0038 0.386 d 2564 e 

Notes: 
kg = ki llograms 
kg/day = killograms pe r liter 
% = perce nt 
Uday = liter per day 

a Food lngll'Stion Ratll'S (d ry wE1lght ) 
Mourning Dove - Based on Nagy (2001) for all birds . 

American Robin - Based on Nagy (2001) for Insectivorous birds. 
Red Ta iled Ha1~k - Average of three empirical values from Craighead and Craighead (1956) as repo rted by 
USE PA (1993), 

Mule Deer - Avera,ge empirlcal values for deer In Colo rado (Alldredge et al. 1974) , 

Deer MoUlle -Aver;;ige of empe.rical va lues from Cronin and Sradley (1988) and Nelson and Desjardins (1987). 

Red Fox • Average of four empirica Iva lues from Sargeant ( 1978) and Vogtsbe rger and Barrell (1973). 

b Boat Weights 
Mourning Dove - Average adult body weight (S ibley 2000). 

American Robin - Wheelwright, 1986 as c tted in US EPA (1993 ) 
Red Tailed Hawk - Average of adults based on four va lues from Steenhof (1983) and Springer and Osborne (1983) In 
USEPA 1993. 

Mule Deer - Average adule and female body weights from Mackiet et a l. (1982 ). 
Deer Mouse - Average of adult values from Miller (1989) and Fordham (1971). 

Red Fox- Average of four adult body weig ts listed above (Stoim et al. 1976, USE PA 1993). 

c Soil in Diet 
Mourning DQve - Wild turkey used as surrogate based on ground-feeding behavior. 

American Robin • Beyer et al. 1994 , assumed lo be similar to American woodoodl . 

Red Tailed Haw1< - Assumed to be minimal (Sample & Suter, 1994) 

Mule Deer - Average of emp irical values reported by Anhur and Alldreclge (1979). 

Deer Mouse - White-footed mouse used as surrogate (Beyer et al. 1994). 

Red Fox - Based on Beyer e t al. 1994, 

d Water Ingestion Rates 
All Birds - Calculated using equation for birds from Ca lder and Braun (1983). 

Water Ingest ion (Uday) = 0.059 BW067 (kg) 
All Mammals • Ca lcu lated using allometr ic equation for mammals from Ca lder and Braun (1983). 

Water Ingest ion (Uday) " 0.099 sw0
,1n (kg) 
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Table 6-2 
Ecological, Receptors Exposure Parameters • Terrestrial! Areas 

e Home Ran96/Forag't1 Range 
Moumlng Dove - Personal communication wit dove hunters ("TCEQ, 2024) , 

American Robin - Based on Pitts (1984) 

Re-d Ta iled Hawk - Average of empirical values from Craighead & Craighead (1956) for fields and woods in 
MichfB-' n. Home range in up la;nd pra irie hab~ats may be l,irge r (e.g., 2,000-6,000 acres; Andersen et al. 1989). 
The 210--acre value from F~ch et a l. (1946 ) \'r.lS es timated by the authors based on perch and foraging territory . 

Mule Deer - Anderson and Wal Imo (1984). 

Deer Mouse - Average of values presented In EPA (1993), for summer and wi nter, males and females . 

Red Fox- Average home range of a.du lts during all seasons In Jones and Theberge, 1993; Sargeant, 1972; 
Ables, 1969 (USE PA 1993) 
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Table 6-3 

Ecological Receptors Dietary Composition 

Dietary Composition (%) 
Receptor Habitat Terrestrial Small Aquatic Source 

Plants Inverts M ammals Fish Inverts 

Mourning Dove Terrestrial 100 -- - -- -- Martin 1951, Bent 1932 

American Robin Terrestrial 28 72 - - -- EPA 1993 

Red Tailed Hawk Terrestrial -- -- 100 -- -- EPA 1993 

Mule Deer Terrestrial 100 - - - -- Short 1977, Bartmann et al 1982 

Deer Mouse Terrestrial 60 40 - -- - Flake 1973, Wh itaker 1966 

Red Fox Terrestrial 20 5 75 -- -- EPA 1993 

Red Winged Blackbird Wetland* 90 10 - - - Mean ley 1961 

Marsh Wren Wetland* - 100 - - - EPA 1993 

Meadow Vole Wetland* 95 5 - -- -- EPA 1993 

Mallard Duck Aquatic 70 -- - -- 30 EPA 1993 

Belted Kingfisher Aquatic -- -- - 85 15 Davis 1982 

American Dipper Aquatic - - - -- 100 Terres 1980 

Muskrat Aquatic 100 -- - -- -- EPA 1993 

Raccoon Aquatic - -- - 10 90 EPA 1993 

Wetland receptors may be evaluated with a mix of soi l, sediment, terrestrial invertebrates and aquatic invertebrates. For example, 
marsh wrens generally live and breed in wetland areas with standing water, and forage heavily on aquatic invertebrates, aquatic 
insects and spiders. The extent to which they feed on terrestrial vs aquatic invertebrates depends on season and life stage; 
hatchlings are fed mostly aquatic and benthic invertebrates until fledging (USEPA 1993)_ 
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Table 6-4 
Toxicity Reference Values for Wildlife 

COPEC Avian NOAEL TRV (mg/kg-day) Avian LOAEL TRV (mg/kg-day) Mammal NOAEL TRV (mg/kg-day) Mammal LOAEL TRV (mg/kg-day) 

No reproductive effects at 1000 
Derived using factor of 10 Derived using factor of 1 O 

ppm dietary exposure. Value Growth endpoint (Ondreicka et al 
Aluminum 110 

used in LANL (2024) Carriere 
1100 applied to NOAEL. Value used 1.93 applied to LOAEL. Value used 19.3 

1966) as reported in LANL 2024 
etal 1986. 

in LANL (2024). in LANL (2024) . 

Antimony NA No data available -- No dala avai lable 0.059 Eco SSL NOAEL 0.59 Eco SSL Bounded LOAEL 

Arsenic 2.24 Eco SSL NOAEL 17.30 
Growth endpoint (Hoffman et al, 

1.04 Eco SSL NOAEL 1.66 Eco SSL Bounded LOAEL 
1992) as reported in EcoSSL 

Geometric mean, 3 studies, 
Geometric mean of LOAELs Geometric mean of NOAELs in Growth endpoint (Dietz et al. 

Barium 73.5 endpoints are survival and 131 
from LANL (2024) studies. 

51.8 
Eco SSL 

121 
1992) as reported in EcoSSL 

development (l.ANL, 2024) 

Growth endpoint (Schroeder and 
Beryllium NA No data available -- No data avai lable 0.532 Eco SSL NOAEL 0.63 Mitchener 1975) as reported in 

EcoSSL 

Geometric mean of NOAELs in 
Reproduction endpoint (Borkori 

Cadmium 1.47 
Eco SSL 

2.40 et al. 1996) as reported in 0.770 Eco SSL NOAEL 770 Eco SSL Bounded LOAEL 
EcoSSL 

Geometric mean of NOAELs in Growth endpoint (Nielsen et al. Geometric mean of NOAELs in 
Reproduction endpoint (Bataineh 

Chromium 2.66 
Eco SSL 

28.70 
1980) as reported in EcoSSL 

2.40 
Eco SSL 

36.20 et al. 1997) as reported in 
EcoSSL 

Hexavalent 
Feeding Behavior endpoint Paired LOAEL from Asmatullah 

Geometric mean of NOAELs in 
Growth endpoint (Stephen et al 

Chromium 
4.48 (Asmatullah et al. 1999) as 8.97 et al. 1999 as reported in 9.240 

Eco SSL 
13.14 1976) as reported in Sample, 

reported in EcoSSL document EcoSSL document 1996 

Geometric mean of NOAELs in Growth endpoint (Ling et al. 
Reproduction endpoint (Carrier 

Cobalt 7.61 
Eco SSL 

8.20 
1979) as reported in EcoSSL 

7.330 Geometric mean of NOAELs in 20 et al. 1985) as reported in 
EcoSSL 

Copper 4.05 Eco SSL NOAEL 1210 Eco SSL Bounded LOAEL 5.60 Eco SSL NOAEL 9.34 Eco SSL Bounded LOAEL 
Lead 1.63 Eco SSL NOAEL 3.26 Eco SSL Bounded LOAEL 4.70 Eco SSL NOAEL 8.9 Eco SSL Bounded LOAEL 

Geometric mean of NOAELs in 
Reproduction endpoint (Sazzad 

Geometric mean of NOAELs in Growth endpoint (Rehnberg et al 
Manganese 179 

Eco SSL 
202 et al. 1994) as reported in 51 .50 

Eco SSL 
71 

1980) as reported in EcoSSL 
EcoSSL 

Reproduction endpoint (Vos et Reproduction endpoint (Vos et 
Reproductive endpoint 

Derived using factor of 10 
(Aulerich et al 197 4) as 

Mercury 0.450 al. 1971) as reported in 0.90 al. 1971) as reported in Sample, 1.41 
reported in Sample 1996 and 

14.1 applied to NOAEL. Value used in 
Sample, 1996 1996 

LANL2024 
L.ANL (2024). 

Nickel 6.71 
Geometric mean of NOAELs in 

20.80 
Growth endpoint (Hill , 1979) as 

1.70 Eco SSL NOAEL 3.4 Eco SSL Bounded LOAEL 
Eco SSL reported in the EcoSSL 

Selenium 0.290 Eco SSL NOAEL 0.579 Eco SSL Bounded LOAEL 0.14 Eco SSL NOAEL 0.215 Eco SSL Bounded LOAEL 
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Table 6-4 
Toxicity Reference Values for Wildlife 

COPEC Avian NOA EL TRV (mg/kg-day) 

The avian TRV for Silver is 
equa l to the lowest LOAEL for 

Silver 2.02 growth divided by 10 and is 
equa l to 2.02 mg/kg rm/day 
from Eco SSL 

Survival endpoint, acute oral 
LD50, European Starlings 

Thallium 0.14 (Schafer, 1972) as reported in 
TCEQ (2024). Adjusted using 
factor of 100. 

Vanadium 0.344 Eco SSL NOAEL 

Geometric mean of NOAELs in 
7inc 66.10 

Eco SSL 

Notes: 
COPEC: Contaminants of potential ecological concern 
Eoo SSL: EPA's Eoological Soil Screening Levels 
LD50: Lethal Dose to 50% of test population 
LOAEL: Lowest observed adverse effect level 
NOAEL: No observed adverse effect level 
SSL: Soil screening level 
TCEQ: Texas Comission on Environmental Quality 
TRV: Toxicity reference value 
LANL: Los Alamos national laboratoy 

Avian LOAEL TRV (mg/kg-day) Mammal NOAELTRV (mg/kg-day) 

The mammalian TRV for Silver 

Growth endpoint (Peterson et al. 
is equal to the lowest LOAEL 

70.80 
1973) as reported in EcoSS 

6.02 for reproduction or growth 
divided by 10 and is equal to 
6.02 mg/kg bw/d from Eco SSL 

Survival endpoin~ acute oral 
LD50, European Starlings Adjusted subchronic LOAEL, 

1.40 (Schafer, 1972) as reported in 0.0071 reproduction endpoint. (LANL, 
TCEQ (2024). Adjusted using 2024) 
factor of 10. 

0.688 Eco SSL Bounded LOAEL 4.16 Eco SSL NOAEL 
Reproduction endpoint (Stahl et 

Geometric mean of NOAELs in 
131 al. 1990) as reported in Sample, 74.50 

Eco SSL 
1996 
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Mammal LOAEL TRV (mg/kg-day) 

Growth endpoint (Van Vleet et al. 
126 

1981) as reported in EcoSSL 

Mortality endpoint (Formigli et 
0.074 al.1986) as reported in Sample, 

1996. 

8.31 Eco SSL Bounded LOAEL 

Reproduction endpoint 
320 (Schlicker and Cox 1968) as 

reported in Sample 1996 
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Figure 7 Union Pacific Railroad (UPRR) Ecological Sample Location 
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Appendix A - Soil, Surface Water, Sediment and Pore Water Data Summary 
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Table A-1. Surface Water Summary - Arkansas River/Runyon state Wildlife Area - Ana lytes 

Tota l Standard 
Maximum 

Chemical CAS Detection 
Average 

Sample_No Detected 
Average 

Analyte Sample Detect Concentrat ion Deviat ion MDL 
Group Number 

Number 
Frequency 

(µg/L) lµg/L) 
of Max Concent ration 

(µg/L) 
(pg/L) 

Metals Aluminum 7429-90-5 28 22 79% 251.284 169.722 SWRYN06-202305-01 714.500 47.075 

Meta ls Antimony 7440-36--0 28 4 14% 0.759 0.700 SW017-201912--01 0.165 1.105 

Metals Arsen ic 7440-38-2 28 24 86% 1.168 0.259 SWRYN06--202305-01 1.440 0.774 

Meta ls Barium 7440-39-3 28 27 96% 58.356 5.534 SW009-201906--01 67,200 1.453 

Meta ls Beryllium 7440-41-7 28 0 0% 0.803 0.740 1.147 

Meta ls Cadmium 7440-43-9 28 0 0% 0.313 0.289 0.460 

Metals Chromium 7440-47-3 28 4 14% 1.882 0.649 SW009-202504--01 0.820 2.545 

Meta ls Cobalt 7440-48-4 28 4 14% 0.446 0.411 SW017-201909--01 0.170 0.646 

Metals Copper 7440-50-8 28 8 29"~ 1.872 1.612 SW009-201909--01 4.310 2.595 

Metals Iron 7439-89-6 28 24 86% 228.644 130.736 SWRYN06-202305-01 438.500 28.920 

Meta ls Lead 7439-92-1 28 19 68% 1.296 0.976 SW022-202305--01 3.340 0.332 

Metals Manganese 7439-96--5 28 27 96% 51.581 22,,174 SW021-201909--01 110.000 1.336 

Metals Mercury 7439-97-6 28 24 86% 0.004 0.008 SWRYNOB-202305-01 0.004 0,004 

Metals Nickel 7440--02-0 28 6 21% 2.139 1.965 
SW009-202504-01; 

2,700 3.033 
SW017-202504-0l 

Meta ls Selenium 7782-49-2 28 27 96% 14,568 8.574 SW009-20190308-01 35.700 1.256 

Metals Silver 7440-22-4 28 0 0% 0.313 0.289 0,460 

Metals Thal lium 7440c28-0 28 0 0% 0.581 0.536 0 ,834 

Metals Vanad ium 7440--<52-2 28 16 57% 2.186 0.943 SWRYN06-202305--01 3.900 1.724 

Metals Zinc 7440--66--6 28 6 21% 10.216 7.640 SWRYN06--202305-01 10.150 13.931 

Meta ls, Diss Aluminum 7429-90-5 28 6 21% 67.259 114.373 SWRYNOl -202305--01 490.000 47.075 

Meta ls, Diss Antimony 7440-36--0 28 4 14% 0.759 0.700 SWOl 7-201912--01 0.188 1.105 

Metals, Diss Arsen ic 7440-38-2 28 24 86% 1.107 0.285 SWRYN04-202305-01 1.460 0.774 

Meta ls, Diss Barium 7440-39-3 28 27 96% 56.103 6.504 SW021-20190319-01 67 ,200 1.453 

Metals, Diss Beryllium 7440-41-7 27 0 0% 0.803 0.740 l.156 

Metals, Diss Cadmium 7440-43-9 28 0 0% 0.313 0.289 0,460 

Meta ls, Diss Chromium 7440-47-3 28 5 18% 1.882 0.649 SW009-201906-01 1.590 2.545 

Metals, Diss Cobalt 7440-48-4 28 5 18% 0.446 0.411 SW017-202504-01 0.940 0.646 

Meta ls, Diss Copper 7440-50-8 28 7 25% 1.912 1.618 SWRYNOl -202305-01 2.450 2.595 
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Table A-1. Su rface Water Summary - Arkansas River/Runyon Stat e Wild life Area - Ana lytes 

Total Standard 
Maximum 

Chemical CAS Det ection 
Average 

Sample_No Detected 
Average 

Analyte Sample Detect Concentrat ion Deviat ion MDL 
Group Number 

Number 
Frequency 

(µg/L) (µg/L) 
of Max Concentration 

(µg/L) 
(µg/L) 

Metals, Diss Iron 7439--89-6 28 5 18% 74.838 133.290 SWRYNOl-202305-01 384.000 28.920 

Metals, Diss Lead 7439-92-1 28 3 11% 0.424 0.770 SWRYNOl-202305-01 3.210 0.332 

Metals, Diss Manganese 7439-96-5 28 27 96% 31.303 21.603 SWRYNOl-202305-01 75.300 1.336 

Metals, Diss Mercury 7439-97-6 28 18 64% 0.003 0.008 SWRYNll-202305-01 0.001 0.004 

Metals, Diss Nickel 7440-02-0 28 7 25% 2.139 1.965 SW017-202504-01 3.000 3.033 

Metals, Diss Selen ium 7782-49-2 28 27 96% 14.773 8.406 
SW009-20190308-01; 

SW017-20190307-01 
35.200 1.256 

Metals, Diss Silver 7440-22-4 28 0 0% 0.313 0.289 0.460 

Metals, Diss Thallium 7440-28-0 28 0 0% 0.581 0.536 0.834 

Metals, Diss Vanad ium 7440-62-2 28 5 18% 1.311 1.022 SWRYNOl-202305-01 2.920 1.724 

Metals, Diss Zinc 7440-66-6 28 4 14% 10.819 8.007 SWRYNOl-202305-01 19.800 13.931 

SVOCs Acenaphthene 83-32-9 28 1 4% 0.026 0.065 SWRYNll-202305-01 0.270 0.020 

SVOCs Acenaphthylene 208-96--8 28 1 4% 0.029 0.064 SWRYNll-202305-01 0.270 0.024 

SVOCs Acetopheoone 98-86-2 28 0 0% 0.806 0.187 1.326 

SVOCs Anthracene 120-12-7 28 1 4% 0.046 0.130 SWRYNll-202305-01 0.530 0.024 

SVOCs At razine 1912-24-9 28 0 0% 0.763 0.089 1.253 

SVOCs Benzaldehyde 100-52-7 28 0 0% 0.628 0.060 1.066 

SVOCs Benzo( a)anth racene 56--55-3 28 1 4% 0.028 0.078 SWRYNll-202305-01 0.320 0.018 

SVOCs Benzo(a)pyrene 50-32--8 28 1 4% 0.035 0.060 SWRYNll-202305-01 0.260 0.032 

SVOCs Benzo(b)fluoranthene 205-99-2 28 1 4% 0.027 0.065 SWRYNll-202305-01 0.270 O.D18 

SVOCs Benzo(g, h,i)perylene 191-24-2 28 1 4% 0.025 0.044 SWRYNll-202305-01 0.190 0.024 

SVOCs Benzo(k)fluoranthene 207-08-9 28 1 4% 0.026 0.058 SWRYNll-202305-01 0.240 0.021 

SVOCs 1,1'-Biphenyl 92-52-4 28 0 ()0,6 0.585 0.466 1.036 

SVOCs 4-8 ro mop henyl-p henylet her 101-55-3 28 0 ()0,6 0.563 0.439 1.012 

SVOCs B utylbenzyl phtha late 85-68-7 28 0 ()0,6 0.491 0.388 0.902 

SVOCs capro lactam 105-60-2 28 0 ()0,6 1.300 0.251 1.902 

SVOCs carbazole 86--74--8 28 0 0% 0.688 0.249 1.148 

SVOCs 4-Chloroaniline 106-47-8 28 0 ()0,6 0.809 0.592 1.299 

SVOCs bis(2-Chloroethoxy)methane 111-91-1 28 0 ()0,6 0.495 0.164 0.924 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-1. Surface Water Summary - Arkansas River/Runyon State Wild life Area - Ana lytes 

Tota l Standard 
Maximum 

Chemical CAS Detection 
Average 

Sample_No Detected 
Average 

Ana lyte Sample Detect Co nee ntration Deviation MDL 
Group Number 

Number 
Frequency 

(µg/L) (µg/L) 
of Max Concentration 

(µg/L) 
(µg/l) 

svocs Bis(2-Chloroethyl) ether 111-44--4 28 0 0".-6 0.647 0.119 1.125 

SVOCs 4-Chlo ro-3-methylphenol 59-50-7 28 0 0".-6 0.638 0.249 1.094 

SVOCs 2-Chloronaphthalene 91-58-7 28 0 0".-6 0.596 0.423 1.053 

SVOCs 2-Chlorophenol 95-57-8 28 0 0".-6 0.566 0.281 1.006 

SVOCs 4-Chlo rophenyl-phenyl ether 7005-72-3 28 0 0% 0. 528 0.340 0.979 

SVOCs Chrysene 218-01-9 28 1 4% 0.028 0.067 SWRYNll-202305-01 0.280 0.020 

SVOCs Dibenzo(a,h)anthracene 53-70-3 28 1 4% 0.021 0.043 SWRYNll-202305-01 0.180 0.021 

SVOCs Dibenzofuran 132-64-9 28 0 0".-6 0.609 0.417 1.054 

SVOCs 3,3'-Dichlorobenzid ine 91-94-1 28 0 0".-6 0.847 0.783 1.360 

SVOCs 2,4-Dichloroph.enol 120-83-2 28 0 0".-6 0.529 0.210 0.985 

SVOCs Diethylphtha late 84-66-2 28 0 0".-6 0.423 0.439 0.834 

SVOCs 2,4-Di methyl phenol 105-67-9 28 0 0".-6 0.690 0.068 1.114 

SVOCs Dimet hylphthalate 131-11-3 28 6 21% 0.630 0.780 SW009-201909-01 2.600 0.923 

SVOCs D i-n-butyl phtha late 84-74-2 28 0 0".-6 0.324 0.287 0. 719 

SVOCs 4,6-D in itro-2-methyl phenol 534-52-1 28 0 0% 1.059 0.144 1.619 

SVOCs 2,4-D in itrophenol 51-28-5 28 0 0".-6 1.216 0.686 1.776 

SVOCs 2,4-Dinitrotoluene 121-14-2 28 0 0".-6 0.586 0.369 1.061 

SVOCs 2,6-Dinitrotoluene 606-20-2 28 0 0".-6 0.575 0.587 1.006 

SVOCs D i-n-octylp htha late 117-84-0 28 0 0".-6 0.392 0.201 0.776 

SVOCs 1,4-Dioxane 123-91-1 28 0 0".-6 0.383 0.083 0.649 

SVOCs bis(2-Ethylhexyl)phthalate 117-81-7 28 0 0".-6 0.560 0.279 0.990 

SVOCs Fluoranthene 206-44-0 28 7 25% 0.054 0.120 SWRYNll-202305-01 0.500 0.023 

SVOCs Fluorene 86-73-7 28 1 4% 0.039 0.115 SWRYNll-202305-01 0.470 0.019 

SVOCs Hexachlo ro benzene 118-74-1 28 0 0".-6 0.464 0.327 0.879 

SVOCs Hexachlo robutad iene 87-68-3 28 0 0".-6 0.558 0.173 0.982 

SVOCs Hexachlo rocyclo-pentadiene 77-47-4 28 0 0".-6 1.513 0.926 2.301 

SVOCs Hexachlo roethane 67-72-1 28 0 0".-6 0.454 0.238 0.875 

SVOCs lndeno( l ,2,3-cd)pyrene 193-39-5 28 1 4% 0.024 0.044 SWRYNll-202305-01 0.190 0.024 

SVOCs lsophorone 78-59-1 28 0 0".-6 0.459 0.181 0.886 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-1. Surface Water Summary - Arkansas River/Runyon state Wild life Area - Ana lytes 

Total Standard 
Maximum 

Chemical CAS Detection 
Average 

Sample_No Detected 
Average 

Ana lyte Sample Detect Concentrat ion Deviat ion MDL 
Group Number 

Number 
Frequency 

(µg/L) (µg/L) 
of Max Concentration 

(µg/L) 
(µg/L) 

SVOes 1-Methylna phtha lene 90-12-0 16 1 6% 0.026 0.065 SWRYNll-202305-01 0.260 0.018 

SVOes 2-Methyl naphthalene 91-57-6 28 3 11% 0.037 0.095 SWRYNll-202305-01 0.390 0.020 

SVOes 2-Methylphenol 95-48-7 28 0 0"..6 0.634 0.104 1.076 

SVOes 3-Methylphenol + 4-Methylphenol 106-44-5 1 0 0% 0.300 0.600 

SVOes 4-Methylphenol 106-44-5 27 0 0"..6 0.575 0.205 1.021 

svoes Naphthalene 91-20-3 28 3 11% 0.047 0.087 SW017-202504-01 0.290 0.022 

SVOes 2-Nitroan iline 88-74-4 28 0 0"..6 0.850 0.441 1.361 

SVOes 3-N itroa n i Ii ne 99--09-2 28 0 0"..6 0.694 0.598 1.122 

SVOes 4-Nitroan il ine 100-01-6 28 0 0"..6 0.863 0.454 1.346 

SVOes Nitrobenzene 98-95-3 28 0 0"..6 0.703 0.022 1.190 

SVOes 2-Nitrophenol 88-75-5 28 0 0"..6 0.644 0.247 1.118 

SVOes 4-Nitrophenol 100-02-7 28 0 0"..6 0.791 0.248 1.339 

SVOes N-Nit roso-d i-n propylamine 621-64-7 28 0 0% 0.663 0.171 1.163 

SVOCs N-N itrosodi phenyl amine 86-30-6 28 0 0"..6 0.598 0.461 1.044 

SVOes 2,2'-0xybis(l-ch loropropane) 108-60-1 28 0 0% 0.966 0.104 1.507 

SVOCs Pentachlorophenol 87-86-5 28 1 4% 0.052 0.045 SWRYNll-202305-01 0.210 0.071 

SVOes Phenanthrene 85-01-8 28 6 21% 0.048 0.113 SWRYNll-202305-01 0.470 0.023 

SVOes Phenol 108-95-2 28 2 7% 0.788 0.188 SW021-201909-01 1.200 1.234 

SVOes Pyrene 129--00-0 28 1 4% 0.049 0.139 SWRYNll-202305-01 0.570 0.025 

SVOCs 1,2,4,5-Tet rachlorobenzene 95-94-3 28 1 4% 0.696 0.448 SWRYN 11-202305-01 1.100 1.122 

SVOCs 2,3,4,6-Tet rach lorophenol 58--90-2 28 0 0"..6 0.513 0.439 0.966 

SVOes 2,4,5-Trichlorophenol 95-95-4 28 0 0"..6 0.599 0.441 1.049 

SVOes 2,4,6-Trichlorophenol 88-06-2 28 0 0"..6 0.675 0.451 1,128 

voes Acet one 67-64-1 28 2 7% 2.197 1.406 SWRYN0&-202305-01 6.800 2.531 

voes Benzene 71-43-2 28 0 0"..6 0.259 0.073 0.332 

voes Bromochloromethane 74-97-5 28 0 0"..6 0. 268 0.063 0.352 

voes Bromodichloromethane 75-27-4 28 0 0"..6 0.315 0.087 0.395 

voes Bromoform 75-25-2 28 0 0"..6 0.539 0.168 0.669 

voes Brome met hane 74-83-9 28 0 0"..6 0.537 0.172 0.678 
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Basel ine Ecological Risk Assessment Work Plan Ope rable Unit 2 Colorado Smelte r Site 

Table A-1. Surface Water Sum mary - Arkansas River/Runyon State Wild life Area - Ana lytes 

Total Standa rd 
Maximum 

Chemical Detection 
Average 

Sample_No Detected 
Average 

Analyte 
CAS 

Sample Detect Concentrat ion Deviat ion MDL 
Group Number 

Number 
Frequency 

(jlg/L) (µg/L) 
of Max Concentration 

(µg/L) 
(µg/L) 

voes 2-Butanon e 78-93-3 28 0 0% 1.344 0.250 2.049 

voes carbon disulfide 75-15-0 28 0 0% 0.393 0.128 0.483 

voes carbon tet rach loride 56-23-5 28 0 0% 0.299 0.Q75 0.385 

voes Chlorobenzene 108-90-7 28 0 0% 0.223 0.063 0.286 

voes Chloroet hane 75-00-3 28 0 0% 0.305 0.084 0.402 

voes Chloroform 67-56-3 28 3 11% 0.874 0.233 SW021-201912-01 1.300 0.953 

voes Chloromethane 74-87-3 28 0 0% 0.582 0.187 0.711 

voes cyclohexane 110-82-7 28 0 0% 0.272 0.066 0.356 

voes Dibromochlorometha ne 124-48-1 28 0 0% 0.330 0.087 0.417 

voes 1,2-Dibromo-3-chloropropane 96-12-8 28 0 0% 0.591 0.163 0.769 

voes 1,2-Dibromoethane 106-93-4 28 0 0% 0.383 0.116 0.479 

voes 1,2-Dichlorobenzene 95-50-1 28 0 0% 0.378 0.117 0.470 

voes 1,3-Dichlorobenzene 541-73-1 28 0 ()0,6 0.281 0.080 0.358 

voes 1,4-Dichlorobenzene 106-46-7 28 0 ()0,6 0.260 0.071 0. 336 

voes Dichlorodifl uoromet hane 75-71-8 28 0 ()0,6 0.263 0.065 0.345 

voes 1,1-Dichloroethane 75-34-3 28 0 ()0,6 0.282 0.090 0.356 

voes 1,2-Dichloroethane 107-06-2 28 0 ()0,6 0.361 0.119 0.447 

voes 1,1-Dichloroethene 75-35-4 28 0 ()0,6 0.402 0.118 0.500 

voes cis-1,2-Dichloroethene 156-59-2 28 0 0% 0.314 0.088 0.398 

voes t ra 115-1, 2-Di ch loroethe ne 156-60-5 28 0 0% 0.253 0.061 0.327 

voes 1,2-Dichloropropane 78--87-5 28 0 ()0,6 0.255 0.069 0.337 

voes cis-1,3-Dich loropropene 10061-01-5 28 0 ()0,6 0.278 0.065 0.361 

voes t ra 115-1,3-Di ch lorn pro pene 10061-02-6 28 0 ()0,6 0.330 0.099 0.412 

voes Ethyl benzene 100-41-4 28 0 ()0,6 0.240 0.070 0.306 

voes 2-Hexanone 591-78--6 28 0 ()0,6 2.623 0.690 3.393 

voes lsopropylbenzene 98--82-8 28 0 ()0,6 0.265 0.082 0.333 

voes Methyl acetate 79-20-9 28 0 ()0,6 0.499 0.139 0.651 

voes Methyl tert-butyl ether 1634-04-4 28 0 ()0,6 0.229 0.060 0.299 

voes Methylene chloride 75--09-2 28 0 ()0,6 0.805 0.262 0.968 
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Table A-1. Surface Water Summary - Arkansas River/Runyon state Wildlife Area - Ana lytes 

Total Standard 
Maximum 

Chemical Detection 
Average 

Sample_No Detected 
Average 

Analyte 
CAS 

Sample Detect Concentrat ion Deviation MDL 
Group Number 

Number 
Frequency 

(µg/l) (µg/l) 
of Max concentration 

(µg/l) 
(µg/ l ) 

voes M et hyl cycl ohexane 108-87-2 28 0 0% 0.331 0.087 0.421 

voes 4-Methyl-2-pentanone 108-10-1 28 0 0% 0.819 0.390 1.249 

voes styrene 100-42-5 28 0 0% 0.279 0.085 0.348 

voes Tetrachl oroethene 127-18-4 28 0 ()0,6 0.248 0.063 0.317 

voes 1,1,2,2-Tet rach loroethane 79-34-5 28 0 ()0,6 0.443 0.128 0.559 

voes Toluene 108-88-3 28 0 ()0,6 0.579 0.195 0.695 

voes 1,1,1-Trichloroethane 71-55-6 28 0 ()0,6 0.271 0.071 0.350 

voes 1,1,2-Trichloroethane 79-00-5 28 0 0% 0.354 0.091 0.455 

voes 1,2,3-T ri chi orobe n zen e 87-61-6 28 0 0% 0.388 0.116 0.487 

voes 1,2,4-Trichlorobenzene 120-82-1 28 0 ()0,6 0.537 0.174 0.653 

voes Trich loroethene 79--01-6 28 0 ()0,6 0.361 0.108 0.451 

voes Trichlorofluoromet hane 75-69-4 28 0 0% 0.294 0.087 0.373 

voes 1,2,3-T ri chi oropropane 96-18-4 16 0 ()0,6 0.574 0.102 1.101 

voes 1, 1,2-T ri chi oro-1,2,2-Trifluoroet hane 76-13-1 28 0 0% 0.445 0.139 0.554 

voes 1,2,4-Trimethylbenzene 95-63-6 16 0 ()0,6 0.312 0.050 0.601 

voes 1,3,5-T rim ethylbenzene 108-67-8 16 0 0% 0.262 0.050 0.501 

voes Vinyl chloride 75--01-4 28 0 0% 0.369 0.113 0.460 

voes m, p--Xylene 179601-23-1 28 0 ()0,6 0.248 0.074 0.315 

voes a-Xylene 95-47-6 28 0 0% 0.279 0.086 0.351 

Notes: 

svoes: Semi vo latile organic compounds 

voes: Volatile organic compounds 

MDL: Method detection limit 

µg/l : Microgram per lit er 
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Table A-2. Surface Water Summary - Onsite Ravines - Analytes 

Total Standard 
Maximum 

Chemical Detect ion 
Average 

Sa mple_No Detected 
Average 

Analyte 
CAS 

Sa mple Detect Concentration Deviation MDL 
Group Number 

Number 
Frequency 

(µg/L) (µg/L) 
of Max Concentrat ion 

(µg/L) 
(µg/L) 

Metals Aluminum 7429-90--5 85 39 46% 241.458 363.224 SW012-20190315-01 1,580.000 46.161 

Metals Antimony 7440-36--0 85 20 24% 2.471 0.676 SW005-201909-0l 4 .740 1.545 

Metals Arsenic 7440-38-2 85 54 64% 3.576 3.325 SW005-201909-01 10.900 1.083 

Metals Barium 7440-39-3 85 85 100% 41.994 16.306 SWOll-201906--01 78.900 2.019 

Metals Beryllium 7440-41-7 85 1 1% 2.257 0.118 SWOll-201912-01 0.254 1.589 

Metals cadmium 7440-43-9 85 24 28% 0.973 0.192 SW005-201909-01 1.570 0.643 

Metals Chromium 7440-47-3 85 17 20% 3.649 1.516 SW012-20190315-01 9.410 2.347 

Metals Cobalt 7440-48-4 85 32 38% 1.261 0.060 SWOl0-201912-01 0.953 0.897 

Metals Copper 7440-50-8 85 38 45% 12.642 21.125 SW005-201909-01 94.500 3.544 

Metals Iron 7439-89-6 85 52 61% 2,083.594 3,988.625 SW008-201906--01 17,600.000 39.954 

Metals Lead 7439-92-1 85 52 61% 12.027 28.135 SW005-201909-01 95.800 0.464 

Metals Manganese 7439-96--5 85 77 91% 103.022 148.931 SW002-201909-0l 511.000 1.870 

Metals Mercury 7439-97-6 85 74 87% 0.013 0.011 SW012-20190315-01 0.027 0.005 

Metals Nickel 7440--02--0 85 45 53% 7.833 5.970 SW007-201906--0l 31.610 4.229 

Metals Selenium 7782-49-2 85 83 98% 55.719 37.244 SW019-201906--0l 118.000 1.749 

Metals Silver 7440-22-4 85 0 O'AS 0.895 0.000 0.643 

Metals Thallium 7440-28--0 85 0 0% 1.651 0.039 1.164 

Metals Vanadium 7440-62-2 85 38 45% 5.863 9.899 SWOOl-201909-01 45.300 2.235 

Metals Zinc 7440-66--6 85 44 52% 20.3.369 300.407 SW005-201909-0l 950.000 17.841 

Metals, Diss Aluminum 7429-90--5 85 12 14% 72.983 29.905 SW00&-202.308-01 190.000 46.314 

Metals, Diss Antimony 7440-36--0 85 20 24% 2.479 0.702 SW005-201909-01 4.870 1.545 

Metals, Diss Arsenic 7440-38-2 85 50 59% 3.472 3.363 SW005-201909-01 11.100 1.083 

Metals, Diss Barium 7440-39-3 85 85 l OO'AS 37.250 13.407 SWOll-20190312-01 66.300 2.019 

Metals, Diss Beryllium 7440-41-7 85 2 2% 2.426 0.555 SWOll-20190312-01 4.650 1.605 

Met als, Diss cadmium 7440-43-9 85 23 27% 0.966 0.168 SWOl 6--201906--01 1.420 0.643 

Metals, Diss Chromium 7440-47-3 85 14 16% 3.190 0.000 SWOOl-201909-01 2.180 2.355 

Metals, Diss Cobalt 7440-48-4 85 34 40% 1.275 0.000 SW00&-202504-01 1.100 0.903 

Met als, Diss Copper 7440-50--8 85 32 38% 11.261 20.142 SW005-201909-01 90.600 3.556 

Metals, Diss Iron 7439-89-6 85 21 25% 1,779.244 3,435.492 SW008-20190308--0l 14,800.000 40.194 
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Table A-2. Surface Water Summary - Onsite Ravines - Analytes 

Total Standard 
Maximum 

Chem ical Detection 
Ave rage 

Sample_No Detected 
Average 

Ana lyte 
CAS 

Sample Detect Concentration Deviation MDl 
Group Number 

Number 
Frequenc.y 

(µg/l) (µg/L) 
of Max Co nee ntrat ion 

(µg/L) 
(µg/L) 

Metals, Diss Lead 7439-92-1 85 25 29% 6.101 21.271 SW005-201909-01 91.100 0.464 

Metals, Diss Manganese 7439-95--5 85 72 85% 84.097 138.719 SW00&-201912--01 472.000 1.870 

Metals, Diss Mercury 7439-97-6 85 70 82% 0.011 0.012 SW007-202308--0l 0.005 0.005 

Metals, Diss Nickel 7440--02--0 85 47 55% 6.640 0.717 SW015-202504--01 8.000 4.243 

Metals, Diss Selenium 7782-4">--2 85 83 98% 55.313 36.611 SW012-201906--0l 107.000 1.749 

Metals, Diss Silver 7440--22-4 85 0 0% 0.895 0.000 0.643 

Metals, Diss Thal lium 7440--28--0 85 0 ()",;, 1.660 0.000 1.168 

Metals, Diss Vanad ium 7440--62-2 85 29 34% 5.334 9.650 SWOOl-201909-01 44.000 2.242 

Metals, Diss Zinc 7440--65--6 85 37 44% 183.178 302.688 SW005-201909-0l 929.000 17.841 

svocs Acenaphthene 83-32-9 85 4 5% 0.023 0.003 SWOl0--20190325-01-SV 0.031 0.023 

SVOCS Acenaphthylene 208-95--8 85 1 1% 0.021 0.002 SW008-20190322-01-SV 0.015 0.024 

svocs Aceto phenone 98-85--2 85 0 0% 0.918 0.328 1.115 

svocs Anthracene 120-12-7 85 1 1% 0.029 0.013 SW005--201912--01 0.020 0.026 

SVOCs Atrazine 1912-24-9 85 0 0% 0.742 0.181 0.997 

svocs Benzaldehyde 100-52-7 85 0 ()",;, 0.764 0.023 0.933 

svocs Ben zo( a)a nthracen e 56-55-3 85 6 7% 0.028 0.026 SW005-201909--01 0.130 0.023 

svocs Benzo(a)pyrene 50-32-8 85 4 5% 0.031 0.033 SW005-201909-01 0.160 0.025 

svocs Benzo(b)fluorant hene 205-99-2 85 10 12% 0.045 0.056 SW005-201909--0l 0.250 0.019 

svocs Ben zo(g,h, i) pe rylene 191-24-2 85 3 4% 0.026 0.022 SW005-201909-01 0.110 0.023 

svocs Ben zo( k)fl uoranthe ne 207-08-9 85 2 2% 0.033 0.012 SWOOS-201909-01 0.080 0.027 

svocs 1,1'-Biphenyl 92-52-4 85 0 0% 1.104 0.615 1.133 

svocs 4-Bromophenyl-phenylether 101-55-3 85 0 ()",;, 1.106 0.521 1.126 

svocs Butyl be nzyl phth alate 85-68-7 85 0 ()",;, 0.964 0.468 1.015 

svocs caprolactam 105-60--2 85 0 ()",;, 1.285 0.552 1.276 

SVOCs carbazole 86-74-8 85 0 0% 0.907 0.383 1.039 

svocs 4-Chloroan il ine 106-47-8 85 0 0% 1.335 0.909 1.248 

svocs bis(2-Chloroet hoxy)methane 111-91-1 85 0 ()",;, 0.736 0.136 0.958 

svocs Bis(2-Chloroethyl) ether 111-44-4 85 0 ()",;, 0.786 0.136 1.024 
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Table A-2. Surface Water Summary- Onsit e Ravines - Analytes 

Total Standard 
Maximum 

Chemica l Detect ion 
Average 

Sa mple_No Detected 
Average 

Analyte 
CAS 

Sample Detect Concentration Deviation MDl 
Group Number 

Number 
Frequency 

(µg/q (µg/L) 
of Max Concentrat ion 

(µg/l) 
(µg/L) 

SVOCs 4-Chloro-3-methylphenol 59-50-7 85 0 OOAi 0.860 0.380 1.015 

SVOCs 2--Chl orona p htha lene 91-58-7 85 0 OOAi 1.076 0.548 1.125 

SVOCs 2--Chlorophenol 95-57-8 85 0 0% 0.926 0.318 1.039 

SVOCs 4-Chlorophenyl-phenyl ether 7005-72-3 85 0 OOAi 1.003 0.340 1.104 

SVOCs Chrysene 218-01-9 85 4 5% 0.030 0.039 SW005-201909-01 0.180 0.020 

SVOCs Dibenzo( a,h )ant h ra cene 53-70-3 85 1 1% 0.020 0.001 SW006-201912-01 0.020 0.026 

SVOCs Dibenzofuran 132-64-9 85 0 0% 1.060 0.564 1.100 

SVOCs 3,3 '-Dichlorobenzidine 91-94-1 85 0 OOAi 1.663 1.085 1.394 

SVOCs 2,4-Dichlorophenol 120-83-2 85 0 OOAi 0.831 0.186 1.033 

SVOCs Diethylphthalate 84-66-2 85 0 OOAi 1.021 0.462 1.072 

SVOCs 2,4-Dimethylphenol 105-67-9 85 0 OOAi 0.599 0.150 0.835 

SVOCs Dim ethylpht halate 131-11-3 85 28 33% 2.781 1.351 SW020-201909-01 5.500 1.152 

SVOCs Di-n-b utyl phthalate 84-74-2 85 0 OOAi 0.811 0.159 0.968 

SVOCs 4,6-Dinit ro-2-methylphenol 534-52-1 85 0 OOAi 0.982 0.326 1.132 

SVOCs 2,4-Dinit rophe nol 51-28-5 85 0 0% 1.638 1.204 1.365 

SVOCs 2,4-Dinit rotoluene 121-14-2 85 0 OOAi 1.021 0.462 1.138 

SVOCs 2,6-Dinit rotoluene 606-20-2 85 0 OOAi 1.210 0.794 1.147 

SVOCs Di-n-ootylpht halate 117-84-0 85 0 OOAi 0.630 0.232 0.873 

SVOCs 1,4--Dioxa ne 123-91-1 85 0 0% 0.561 0.0 21 0.613 

SVOCs bis(2-Ethyl hexyl)pht halate 117-81-7 85 0 OOAi 0.854 0.385 0.994 

SVOCs Fluoranthene 206-44-0 85 6 7% 0.037 0.049 SW005-201909-01 0.220 O.Q22 

SVOCs Fluorene 86-73-7 85 0 0% 0.018 0.003 0.021 

SVOCs Hexachlorobenzene 118-74-1 85 0 OOAi 0.938 0.309 1.019 

SVOCs Hexachlorobutadiene 87-68-3 85 0 OOAi 0.743 0.220 0.937 

SVOCs Hexa chi orocyclo-pe ntad ie ne 77-47-4 85 0 OOAi 2.542 1.233 2.056 

SVOCs Hexa chi oroetha ne 67-72-1 85 0 OOAi 0.768 0.243 0.970 

SVOCs lndeno(l ,2,3-cd)pyrene 193-39-5 85 2 2% 0.023 0.017 SWOOS-201909-01 0.090 0.025 

SVOCs lsophorone 78-59-1 85 0 ()0,6 0.729 0.141 0.964 

SVOCs 1-Methyl napht halene 90-12-0 13 0 OOAi 0.022 0.006 0.036 
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Table A-2.. Surface Water Summary - Onsite Ravines - Analytes 

Total Standard 
Maximum 

Che mica l Detect ion 
Average 

Sample_No Detected 
Average 

Analyte 
CAS 

Sample Detect Concentration Deviation MDL 
Group Number 

Number 
Frequency 

(µg/l) (µg/l) 
of Max Concentrat ion 

(µg/l) 
(µg/l) 

SVOes 2-Met hyl naphthalene 91-57-6 85 4 5% 0.024 0.008 SW 007-202504-01 0.043 0.024 

SVOes 2-Methylphenol 95-48-7 85 0 O"A\ 0.700 0.168 0.932 

SVOes 3-Methylphenol + 4-Methylphenol 10fr44-5 10 0 O"A\ 0.308 0.008 0.615 

SVOCs 4-Methylphenol 106-44-5 75 1 1% 1.094 1.437 SW007-201906-01 6.750 1.023 

SVOCs Naphthalene 91-20-3 85 12 14% 0.092 0.075 SW007-202504-01 0.230 0.026 

SVOCs 2-Nitroaniline 88-74-4 85 0 0% 1.201 0.710 1.207 

SVOes 3-Nitroanili ne 99-09-2 85 0 O"A\ 1.229 0.914 1.117 

SVOes 4-Nitroanili ne 100-01-6 85 0 O"A\ 1.276 0.687 1.178 

SVOes Nitrobenzene 98-95-3 85 0 O"A\ 0.701 0.047 0.986 

SVOes 2-Nitrophenol 88-75-5 85 0 O"A\ 0.910 0.334 1.071 

SVOes 4-Nitropheno I 100-02-7 85 0 O"A\ 1.032 0.360 1.219 

SVOCs N-Nitroso-di-n propylamine 621-64-7 85 0 O"A\ 0.825 0.237 1.081 

SVOes N-Nit rosodiphenylamine 86-30-6 85 0 O"A\ 1.107 0.612 1.126 

SVOes 2,2 ' -Oxybis(l-chloropropane) 108-60-1 85 0 O"A\ 0.778 0.170 1.050 

SVOCs Pentachlorop henol 87-86-5 85 2 2% 0.067 0.003 SW016-201909-01 0.060 0.067 

SVOCs Phenanthrene 85-01-8 85 2 2% 0.024 0.019 SW005-201909c.Ql 0.100 0.023 

SVOes Phenol 108-95-2 85 6 7% 1.083 0.336 SW001-201909c.Ql 1.800 1.038 

SVOes Pyrene 129-00-0 85 6 7% 0.037 0.042 SW005-201909c.Ql 0. 200 0.D25 

SVOes 1,2,4,5-Tetrachlorobenzene 95-94-3 85 0 O"A\ 1.121 0.599 1.139 

SVOes 2,3,4,6-Tetrachlorop henol 58-90-2 85 0 O"A\ 1.068 0.510 1.138 

SVOCs 2,4,5-Trich lorophenol 95-95-4 85 0 O"A\ 1.085 0.587 1.111 

SVOes 2,4,6-Trichlorophenol 88-06-2 85 0 O"A\ 1.171 0.599 1.130 

v oes Acetone 67-64-1 85 4 5% 1.750 1.206 SWOOl -201906-01 5.600 1.617 

v oes Benzene 71-43-2 85 0 O"A\ 0.097 0.079 0.093 

v o es Bromoch loromet hane 74-97-5 85 0 O"A\ 0.130 0.081 0.134 

v oes Bromodichlorometha ne 75-27-4 85 0 O"A\ 0.121 0.104 0.096 

v oes Bromoform 75-25-2 85 0 O"A\ 0.165 0.171 0.138 

v oes Bromomethane 74-83--9 85 0 O"A\ 0.165 0.163 0.151 

voes 2-Butanone 78-93-3 85 0 O"A\ l .317 0.549 1.375 
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Table A-2. Surface Water Summary - Onsite Ravines - Analytes 

Total Standard 
Maximum 

d1emical CAS Detection 
Average 

Sample_No Detected 
Average 

Analyte Sample Detect Concentration Deviation MDL 
Group Number 

Number 
Frequency 

(µg/L) (µg/L) 
of Max Concentration 

(µg/L) 
(µg/LI 

voes carbon disulfide 75-15-0 85 4 5% 0.228 0.532 SWOOl-201906-01 2.300 0.093 

voes carbon tetrachloride 56-23-5 85 0 O"Ai 0.135 0.097 0.119 

voes Chlorobenzene 108-90-7 85 0 O"Ai 0.086 0.069 0.077 

voes Chloroethane 75-00-3 85 0 O"Ai 0.131 0.083 0.129 

voes Chlorofo rm 67-66-3 85 11 13% 0.434 0.528 SWOOl-201906-01 2.100 0.147 

voes Chloromethane 74-87-3 85 0 O"Ai 0.162 0.186 0.130 

voes cyclohexane 110-82-7 85 0 O"Ai 0.126 0.086 0.124 

voes Dibromochloromethane 124-48-1 85 0 O"Ai 0.137 0.107 0.117 

voes 1,2-Dib romo-3-chloropropane 96-12-8 85 0 O"Ai 0.225 0.156 0.286 

voes 1,2-Dib romoethane 106-93-4 85 0 O"Ai 0.126 0.118 0.110 

voes 1,2-Dichlorobenzene 95-50-1 85 0 O"Ai 0.116 0.116 0.109 

voes 1,3-Dichlorobenzene 541-73-1 85 1 1% 0.119 0.111 SW015-20190327-01 0.410 0.098 

voes 1,4-Dichlorobenzene 106-46-7 85 0 O"Ai 0.107 0.083 0.094 

voes Di chi orod ifluo romethane 75-71-8 85 0 O"Ai 0.120 0.085 0.113 

voes 1,1-Dichloroethane 75-34-3 85 0 O"Ai 0.081 0.086 0.083 

voes 1,2-Dichloroethane 107--06-2 85 4 5% 0.092 0.114 SWOOS-201912--01 0.320 0.087 

voes 1,1-Dichloroethene 75-35-4 85 0 O"Ai 0.127 0.122 0.122 

voes cis-1,2-Dichloroethene 156-59-2 85 0 O"Ai 0.119 0.099 0.104 

voes trans-1, 2-Dichloroet hene 156-60-5 85 0 O"Ai 0.116 0.074 0.115 

voes 1,2-Dichloropropane 78-87-5 85 0 O"Ai 0.105 0.072 0.103 

voes cis-1,3-D ichloropropene 10061-01-5 85 0 O"Ai 0.131 0.086 0.124 

voes trans-1, 3-Dichloropropene 10061--02-6 85 0 0% 0.111 0.106 0.091 

voes Ethyl benzene 100-41-4 85 0 O"Ai 0.084 0.072 0.081 

voes 2-Hexanone 591-78-6 85 0 O"Ai 1.213 0.938 0.912 

voes lsop ropyl benzene 98-82-8 85 0 O"Ai 0.081 0.081 0.080 

voes Met hyl acetate 79-20-9 85 0 O"Ai 0.185 0.134 0.229 

voes Met hyl tert -butyl ether 1634-04-4 85 4 5% 0.182 0.384 SW0OB-20190308-01 1.700 0.090 

voes Met hylene chloride 75-09-2 85 2 2% 0.232 0.271 SW0l S-202504--01 0.450 0.170 

voes Met hylcyclo hexane 108-87-2 85 0 O"Ai 0.145 0.114 0.120 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-2. Surface Water Summary - Onsit e Ravines-Analytes 

Total Standard 
Maximum 

Chemical Detection 
Average 

Sample_No Detected 
Average 

Ana lyte 
CAS 

Sample Detect Concentration Deviation M DL 
Group Number 

Number 
Frequency 

(µg/L) (µg/L) 
of Max Concentration 

(µg/L} 
(µg/L) 

voes 4-Methyl-2-pentanone 108-10-1 85 0 0% 1.051 0.693 0.974 

voes Styrene 100-42-5 85 0 0% 0.089 0.087 0.081 

voes Tetra ch loroethe ne 127-18-4 85 1 1% 0 .108 0.074 SW019-20190318-0l 0.046 0.097 

voes 1, 1,2, 2-T etrachloroethane 79-34-5 85 0 0% 0.155 0.126 0.147 

voes Toluene 108-88-3 85 3 4% 0.151 0.190 SWOOl-201909-01 0.220 0.106 

voes 1,1,1-Trichloroethane 71-55-6 85 0 O"Ai 0.117 0.088 0.105 

voes 1,1,2-Tr;ich loroethane 79-00-5 85 0 O"Ai 0.157 0.120 0.134 

voes 1,2,3-Trichlorobenzene 87-61-6 85 0 O"Ai 0.135 0.120 0.126 

voes 1,2,4-Trich lorobenzene 120-82-1 85 0 O"Ai 0.147 0.174 0.118 

voes Trichloroethene 79-01-6 85 0 O"Ai 0.122 0.108 0.116 

voes Tri chi orofluo rometha ne 75-69-4 85 0 O"Ai 0.099 0.088 0.100 

voes 1,2,3-Trich loropropane 96-18-4 13 0 O"Ai 0.293 0.174 0.472 

voes 1,1,2-Trichloro-1,2,2-Trifl uoroethane 76-13-1 85 0 O"Ai 0.135 0.139 0.121 

voes 1,2,4-Trimethylbenzene 95-63-6 13 0 O"Ai 0.173 0.086 0.290 

voes 1,3,5-Trimethylbenzene 108-67-8 13 0 O"Ai 0.123 0.086 0.211 

voes Vinyl ch loride 75-01-4 85 0 O"Ai 0.115 0.112 0.114 

voes m, p-Xytene 179601-23-1 85 0 O"Ai 0.083 0.073 0.084 

voes o-Xylene 95-47-6 85 0 O"Ai 0.087 0.083 0.091 

Notes: 

SVOCs: Semi volati le organic compounds 

voes: Volat ile organic compounds 

MDL: Method detection limit 

µg/L: M icrogram per liter 
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Basel ine Ecological Risk Assessment Work P lan Ope r able Unit 2 Colorado Smelte r Site 

Table A-3. Sediment Summary - Arkansas River / Runyon State Wi ldlife Area - Analytes 

Total Standard 
Maximum 

Chemical CAS Detect ion 
Average 

Sa mple_No Detected 
Average 

Group 
Ana lyte 

Number 
Sample Detect 

Frequency 
Concentration Deviation 

of Max Concentration 
M DL 

Number (mg/kg) (mg/kg) 
(mg/kg) 

(mg/kg) 

M etals Ant imony 7440-36-0 17 4 24% 0.808 1.832 SEDRYN02-202305-0006-01 6.050 0.091 

M etals Arsenic 7440-38-2 17 17 100% 2.663 1.594 SEDRYN02-202305-0006-01 5.500 0.086 

Metals Barium 7440-39-3 17 17 100% 54.725 39.898 SEDRYN02-202305-0006-01 145.000 0.397 

M etals Beryll ium 7440-41-7 17 12 71% 0.157 0.110 SEDRYN02-202305-0006-01 0.430 0.084 

Metals cadmium 7440-43-9 17 16 94% 0.451 0.412 SEDRYNl0-202305-0006-01 1.500 0.085 

Metals Chro mium 7440-47-3 17 17 100% 4.300 2.315 SEDRYNl0-202305-0006-01 9.900 0.161 

Metals Cobalt 7440-48-4 17 17 100',6 2.396 1.052 SEDRYNl0-202305-0006-01 4.700 0.055 

Metals Copper 7440-50-8 17 17 100% 11.038 12.222 SEDRYN02-202305-0006-01 48.500 0.123 

Metals Lead 7439-92-1 17 17 100',6 28.556 49.510 SEDRYN02-202305-0006-01 207.000 0.081 

Metals Manganese 7439-96-5 17 17 100% 215.938 163.187 SEDRYN02-202305-0006-01 590.000 0.161 

Metals Mercury 7439-97-6 11 5 45% 0.017 0.023 SEDRYNl0-202305-0006-01 0.081 0.011 

Metals Nicke.l 7440-02-0 17 17 100',6 6.075 3.392 SEDRYNl0-202305-0006-01 14.000 0.152 

Metals Selenium 7782-49-2 17 16 94% 3.421 3.192 SEDRYNl0-202305-0006-01 14.000 0.669 

Metals Silver 7440-22-4 17 13 76% 0.114 0.161 SEDRYN02-202305-0006-01 0.660 0.032 

Metals Thallium 7440-28-0 17 13 76% 0.108 0.105 SEDRYNl0-202305-0006-01 0.450 0.042 

Metals Vanadium 7440-62-2 17 17 100',6 11.650 5.613 SEDRYN02-202305-0006-01 21.000 0.141 

Metals Zinc 7440-66-6 17 17 100',6 165.700 370.433 SEDRYN02-202305-0006-01 1,540.000 0.336 

svocs 1,1'-Biphenyl 92-52-4 18 0 0% 0.021 0.015 0.040 

SVOCs 1, 2,4,5-Tetrachlorobenzene 95-94-3 18 0 0% 0.025 0.017 0.047 

svocs 1,4-Dioxane 123-91-1 18 0 ()0,6 0.017 0.011 0.032 

SVOCs 1-Methylna pht ha I e ne 90-12-0 14 0 ()0,6 0.000 0.000 0.001 

svocs 2, 2 '-Oxybis( 1-chl oropropane) 108-60-1 18 0 ()0,6 0.045 0.036 0.085 

svocs 2,3,4,6-Tet rachlorophenol 58-90-2 18 0 0% 0.024 0.017 0.047 

svocs 2,4,5-Trichlorophenol 95-95-4 18 0 0",6 0.026 0.019 0.049 

svocs 2,4,6-Trichlorophenol 88-06-2 18 0 0% 0.025 0.017 0.048 

SVOCs 2,4-Dichlorophenol 120-83-2 18 0 ()0,6 0.022 0.014 0.042 

SVOCS 2,4-Dimethylphenol 105-67-9 18 0 ()0,6 0.034 0.022 0.064 

svocs 2,4-Di nitre phenol 51-28-5 18 0 0% 0.042 0.031 0.079 

svocs 2,4-Dinitrotoluene 121-14-2 18 0 ()0,6 0.027 0.020 0.052 
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Table A-3. Sediment Summary - Arkansas River /Runyon State Wi ldl if e Area - Analytes 

Total standard 
Maximum 

Chemical CAS Detect ion 
Average 

Sample_No Detected 
Average 

Ana lyte Sample Detect Concentration Deviation M Dl 
Group Number 

Number 
Frequency 

(mg/kg) (mg/kg) 
of Max Concentration 

(mg/kgl 
(mg/kg) 

SVOCs 2, 6--Di nitrotoluene 606--20-2 18 0 ()",;, 0.021 0,015 0.040 

SVOCs 2-Chloronaphthalene 91-58-7 18 0 ()",;, 0 .025 0.017 0.047 

SVOCs 2-Chlorophenol 95-57-8 18 0 0% 0.021 0.015 0.040 

SVOCs 2-Methylnaphtha I e ne 91-57-6 18 4 22% 0.003 0.010 SED009-201903--0006-01 0.039 0.001 

SVOCs 2-Methylp henol 95-48-7 18 0 ()",;, 0 .024 0.018 0.045 

SVOCs 2-Nitroaniline 88-74-4 18 0 ()",;, 0 .035 0.027 0.066 

SVOCs 2-Nitrophenol 88-75-5 18 0 0% 0.029 0.021 0.056 

SVOCs 3,3'-Dichlorobenzidine 91-94-1 18 0 ()",;, 0 .046 0.027 0.089 

SVOCs 3-Methylp henol + 4-Methylphenol 106--44-5 4 0 ()",;, 0.009 0.001 0.017 

SVOCs 3-Nitroaniline 99--09-2 18 0 ()",;, 0 .023 0.016 0.044 

SVOCs 4, 6--Di nitro-2-methyl pheno l 534-52-1 18 0 ()",;, 0.048 0.036 0.090 

SVOCs 4-Bromophenyl-phenylether 101-55-3 18 0 ()",;, 0.022 0.015 0.041 

SVOCs 4-Chloro-3-methylphenol 59-50-7 18 0 ()",;, 0.027 0.019 0.051 

SVOCs 4-Chloroanil ine 10fr47-8 18 0 0% 0.031 0.022 0.060 

SVOCs 4-Chlorophenyl-phenyl ether 7005-72-3 18 0 ()",;, 0.022 0.015 0.041 

SVOCs 4-Methylp henol 106-44-5 14 4 29% 0.146 0.267 SE DRYN06-202305--0006--01 0.940 0.063 

SVOCs 4-Nitroaniline 100--01-6 18 0 ()",;, 0 .037 0.025 0.070 

SVOCs 4-Nitrophenol 100--02-7 18 0 ()",;, 0 .035 0.024 0.066 

SVOCs Acenaphthene 83-32-9 18 4 22% 0.001 0.001 SE D009-201903--0006--01 0.004 0.001 

SVOCs Acenapht hylene 208-96--8 18 5 28% 0.001 0.001 SED009-201903--0612-01 0.003 0.001 

SVOCs Acetophenone 98-86--2 18 11 61% 0.160 0.124 SEDRYNl0-202305--0006--01 0.410 0.064 

SVOCs Anthracene 120-12-7 18 6 33% 0.001 0.002 SEDRYN02-202305--0006--01 0.006 0.001 

SVOCs Atrazine 1912-24-9 18 0 O'AJ 0 .039 0.029 O.D75 

SVOCs Benzaldehyde 100-52-7 18 0 ()",;, 0 .037 0.027 0.069 

SVOCs Be nzo( a) anthrace ne 56-55-3 18 13 72% 0.008 0.015 SEDRYN02-202305--0006--01 0.052 0.001 

SVOCs Be nzo( a) pyrene 50-32-8 18 7 39% 0.010 0,018 SEDRYN02-202305--0006--01 0.057 0.002 

SVOCs Benzo(b)fl uoranthene 205-99-2 18 14 78% 0.013 0.022 SEDRYN02-202305--0006--01 0.079 0.001 

SVOCs Be nzo( g, h, i) perylene 191-24-2 18 9 50% 0.007 0.013 SEDRYN02-202305--0006--01 0.047 0.001 

SVOCs Benzo(k)fl uorant hene 207--08-9 18 8 44% 0.005 0.009 SE D009-201903--0006-01 0.028 0.001 

Page2 016 

99 



Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-3. Sediment Summary - Arkansas River / Runyon State Wi ldl if e Area - Analytes 

Total standard 
Maximum 

Chemical CAS Detection 
Average 

Sample_No Detected 
Average 

Analyte Sample Detect Concentration Deviation M DL 
Group Number Frequency of Max Concentration 

Number (mg/kg) (mg/kg) 
(mg/kg) 

(mg/kg) 

svocs bis(2-Chloroet hoxy)methane 111-91-1 18 0 0% 0.022 0.014 0.042 

SVOCs Bis(2-Ch loroethyl )ether 111-44--4 18 0 0% 0.028 0.019 0.054 

SVOCs bis(2-Ethylhexyl)phthalate 117-81-7 18 3 17% 0.082 0.177 SE DRYN03-202305-0006--0l 0.740 0.064 

SVOCs Butyl benzyl pht ha late 85-68-7 18 0 O"Ai 0.021 0.013 0.040 

SVOCs caprolactam 105-60-2 18 0 O'Ai 0.051 0.039 0.096 

SVOCs carbazole 86--74-8 18 0 O'Ai 0.030 0 .021 0.056 

SVOCs Chrysene 21&-01-9 18 13 72% 0.010 O.Dl8 SE DRYN02-202305-0006--01 0.065 0.001 

SVOCs Dibenzo(a,h)anthracene 53-70-3 18 2 11% 0.001 0.003 SEDRYN02-202305-0006--01 0.012 0.001 

SVOCs Dibenzofuran 132054-9 18 0 O"Ai 0.025 0.017 0.047 

SVOCs Diet hylphthalate 84-66-2 18 0 O'Ai 0.018 0.012 0.Q35 

SVOCs Dimethylphthalate 131-11-3 18 0 O"Ai 0.018 0.012 0.035 

SVOCs Di-n--butylphthalate 84-74-2 18 0 O"Ai 0.022 0.015 0.042 

SVOCs Di-n--octylphthalate 117-84-0 18 1 6% 0.032 0.017 SE DRYN03-202305-0006--01 0.040 0.061 

SVOCs Fluoranthene 206-44-0 18 17 94% 0.018 0.035 SE DRYN02-202305-0006--01 0.126 0.001 

SVOCs Fluorene 86-73-7 18 4 22% 0.001 0.001 SED009-201903-0612-01 0.003 0.001 

SVOCs Hexach lorobenzene 118-74-1 18 0 O"Ai 0.026 0.019 0.049 

SVOCs H exach lorobuta die ne 87-68-3 18 0 O'Ai 0 .027 0.020 0.052 

SVOCs H exach loro cydo-pe nt ad iene 77-47-4 18 0 O"Ai 0.058 0.045 0.110 

SVOCs Hexachloroethane 67-72-1 18 0 O'Ai 0 .019 0.014 0.036 

SVOCs Ind e no( 1, 2,3-cd) pyrene 193-39-5 18 8 44% 0.007 0.012 SEDRYN02-202305-0006--01 0.044 0.001 

svocs lsophorone 78-59-1 18 0 O'Ai 0 .023 0 .016 0.044 

SVOCs Naphthalene 91-20-3 18 5 28% 0 .002 0.005 SED009-201903-0006--01 0.019 0.001 

svocs Nitro benzene 98-95-3 18 0 O'Ai 0.038 0 .02.9 0.072 

SVOCs N-Nit roso-d i-n propylamine 621-64-7 18 0 O"Ai 0.032 0.023 
SEDRYN05-202305-0006-01; 

SEORYN09-202305-0006-0l 
0.061 

SVOCs N-Nitrosodiphenylamine 86-30-6 18 0 O"Ai 0.025 0.019 0.048 

SVOCs Pentachl orophenol 87-86-5 18 1 6% 0.004 0.009 SED021-201904-0006-01 0.036 0.003 

SVOCs Phenanthrene 85-01-8 18 13 72% 0.006 0.011 SE DRYN02-202305-0006--01 0.037 0.001 

SVOCs Phenol 108-95-2 18 4 22% 0.042 0 .02.9 SEDRYN05-202305-0006-01 0.089 0.060 
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Table A-3. Sediment Summary - Arkansas River/Runyon State Wildl if e Area - Analytes 

Total standard 
Maximum 

Chemical Detection 
Average 

Sample_No Det ected 
Average 

Analyte 
CAS 

Sample Detect Concentration Deviation MDL 
Group Number 

Number 
Frequency 

(mg/ kg) (mg/kg) 
of Max Concent ration 

(mg/kg) 
(mg/kg) 

svoes Pyrene 129---00--0 18 14 78% 0.017 0.032 SEDRYN02-202305-0006--01 0.113 0.001 

voes 1, 1, 1-T richloroet hane 71-55-6 18 0 0'-6 0.002 0.001 0.003 

voes 1, 1, 2,2-T etrachl oroetha ne 79-34-5 18 0 ()",;, 0.002 0.002 0.003 

voes 1, 1,2-Trichloro-1,2,2-Trifl uoroethane 76-13-1 18 0 0% 0.002 0.002 0.004 

voes 1, 1, 2-Trichloroet hane 79-00-5 18 0 O'AS 0.002 0.001 0.003 

voes 1, 1-Di chi oroetha ne 75-34-3 18 0 ()",;, 0.002 0.002 0.003 

voes 1, 1-Di chi oroethene 75-35-4 18 0 ()",;, 0.002 0.002 0.004 

voes 1, 2,3-Trichlorobenzene 87-61-6 18 0 0"-6 0.001 0.001 0.003 

voes 1,2,3-Trichloropropane 96-18-4 14 0 ()",;, 0.002 0.002 0.004 

voes 1, 2,4-Trichlorobenzene 120-82-1 18 0 O'AS 0.001 0.001 0.003 

voes 1, 2,4-Trimethylbenzene 95-63-6 14 0 ()",;, 0.001 0.001 0.003 

voes l ,2-Dibromo--3-chloropropane 96-12-8 18 0 ()",;, 0.002 0.002 0.003 

voes 1,2-Dibromoethane 106--93-4 18 0 ()",;, 0.001 0.002 0.003 

voes 1, 2-Di chi orobe n zen e 95-50-1 18 0 ()",;, 0.002 0.002 0.003 

voes 1, 2-Di chi oroetha ne 107--06--2 18 0 ()",;, 0.002 0.002 0.003 

voes 1,2-Dichloropropane 78-87-5 18 0 O'AS 0.002 0.002 0.003 

voes 1,3,5-Trimethylbenzene 108-67-8 14 0 ()",;, 0.001 0.001 0.003 

voes 1,3-Di chi orobe n zen e 541-73-1 18 0 ()",;, 0.001 0.001 0.003 

voes 1,4-Dichlorobenzene 106--46--7 18 0 ()",;, 0.002 0.002 0.003 

voes 2-Butanone 78-93-3 18 4 22% 0.010 0.014 SEDRYNl0-202305-0006--01 0.060 0.011 

voes 2-Hexanone 591-78-6 18 0 O'AS 0.003 0.003 0.006 

voes 4-Methyl-2-pentanone 108-10-1 18 0 ()",;, 0.003 0.003 0.005 

voes Acetone 67-64-1 18 12 67% 0.050 0.080 SEDRYNl0-202305-0006--01 0.250 0.012 

voes Benzene 71-43-2 18 0 O'AS 0.002 0.002 0.003 

voes Bromochloromethane 74-97-5 18 0 ()",;, 0.002 0.002 0.003 

voes Bromodichloromet hane 75-27-4 18 0 ()",;, 0.001 0.002 0.003 

voes Bromoform 75-25-2 18 0 O'AS 0.001 0.001 0.003 

voes Bromomethane 74-83-9 18 0 ()",;, 0.002 0.002 0.003 

voes carbon disulf ide 75-15-0 18 0 0'-6 0.002 0.002 0.003 
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Table A-3. Sediment Summary - Arkansas River /Runyon State Wi ldl ife Area - Analytes 

Total standard 
MaKimum 

Chemical CAS Detection 
Average 

Sample_No Detected 
Average 

Group 
Analyte 

Number 
Sample Detect 

Frequency 
Concentration Deviat ion 

of Max Concentrat ion 
MDL 

Number (mg/kg) (mg/kg) 
(mg/kg) 

(mg/kg) 

voes carbon tet rach loride 56-23-5 18 0 O"A\ 0.002 0.001 0.003 

voes Ch lorobenzene 108-90-7 18 0 O"A\ 0.001 0.002 0.003 

voes Ch loroetha ne 75-00-3 18 0 O"A\ 0.002 0.002 0.004 

voes Ch loroform 67-66-3 18 0 0% 0.002 0.002 0.003 

voes Ch loromet hane 74-87-3 18 0 O"A\ 0.002 0.002 0.003 

voes cis-1,2-Dichloroethene 156--59-2 18 0 O"A\ 0.002 0.002 0.003 

voes cis-1,3-Dichloropropene 10061-01-5 18 0 O"A\ 0.001 0.002 0.003 

voes Cyclohexa n e 110-82-7 18 0 0% 0.002 0.001 0.003 

voes Dibromochloromethane 124-48-1 18 0 O"A\ 0.001 0.001 0.003 

voes Dich lorodifl uoromethane 75-71-8 18 0 O"A\ 0.002 0.001 0.003 

voes Ethyl benzene 100-41-4 18 0 0% 0.001 0.001 0.003 

voes lsopropylbenzene 98-82-8 18 0 0".6 0.001 0.001 0.003 

voes m,p--Xylene 179601-23-1 0 0 

voes Methyl acetate 79-20-9 18 0 0".6 0.002 0.002 0.003 

voes Methyl t e rt-butyl ether 1634-04-4 18 0 O"A\ 0.001 0.002 0.003 

voes Methylcyclohexane 108-87-2 18 0 O"A\ 0.002 0.001 0.003 

voes Methylene chloride 75-09-2 18 3 17% 0.006 0.013 SEDRYNl0-202305-0006--01 0.053 0.007 

voes o-Xylene 95-47-6 18 0 0".6 0.001 0.001 0.002 

voes Styrene 100-42-5 18 0 O"A\ 0.001 0.001 0.002 

voes Tetrachloroet hene 127-18-4 18 0 0".6 0.002 0.003 0.005 

voes Toluene 108-&8-3 18 2 11% 0.002 0.002 SEDOl 7-201903-0006--01 0.002 0.003 

voes t rans-1,2-Dichloroethene 156--60-5 18 0 O"A\ 0.002 0.002 0.003 

voes t rans-1,3-Dichloropropene 10061-02-6 18 0 O"A\ 0.002 0.002 0.003 

voes Trichloroethene 79-01-6 18 0 O"A\ 0.002 0.001 0.003 

voes Tri ch lorofl u orom ethane 75-69-4 18 0 O"A\ 0.002 0.002 0.004 

voes Vinyl chloride 75-01-4 18 0 0".6 0.002 0.002 0.004 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-3. Sediment Summary - Arkansas River / Runyon State Wi ldl ife Area - Analytes 

Notes: 

SVOCs: Semi volati le organic compounds 

voes: Volatile organic compounds 

MDL: Method detection lim it 

mg/kg: Milligram per kilogram 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-4. Sediment Summary - Onsite Ravi nes - Ana lytes 

Tota l Standard 
Maximum 

Che mical CAS Detection 
Average 

Sample_No Detected 
Average 

Analyte Sample Detect Concentrat ion Deviat ion M DL 
Group Number 

Number 
Frequency 

(mg/kg) (mg/kg) 
of Max Concentrat ion 

(mg/kg) 
(mg/kg} 

Metals Ant imony 7440-3fr0 28 27 96% 4.715 7.672 SED006-201904-0612--01 29.895 0.386 

Metals Arsenic 7440-38-2 28 28 100% 45.639 100.967 SED005-201904-000fr01 416.000 0.239 

Metals Barium 7440-39-3 28 28 100% 315.917 311.037 SED005-201904-000fr01 1,340.000 1.898 

Metals Beryllium 7440-41-7 28 25 89% 0.421 0.210 SEDOl 0-201904-000frOl 0.810 0.231 

Metals Cadmium 7440-43-9 28 27 96% 4.759 4.163 SEDO 14-201903-0612--01 14.000 0.184 

Metals Chromium 7440-47-3 28 28 100% 15.229 11.585 SEDOOl-201904-0612--01 37.100 0.445 

Metals Cobalt 7440-48-4 28 28 100% 5.314 2.712 SED014-201903--000fr01 11.100 0.211 

Metals Copper 7440-50-8 28 28 100% 228.896 610.438 SED005-201904-000fr01 2,505.000 0.741 

Meta ls Lead 7439-92-1 28 28 100% 733.447 1,658.418 SEDOOS-201904--000frOl 6,800.000 0.478 

Met als Manganese 7439-96-5 28 28 100% 1,763.506 2,010.968 SED002-201903-000fr01 7,700.000 0.869 

Met als Mercury 7439-97-6 28 26 93% 0.141 0.125 SED014-201903-0612--01 0.460 0.010 

Meta ls Nickel 7440-02-0 28 28 100% 21.323 12.625 SED002-201903-000fr01 53.900 0.291 

Met als Se len ium 7782-49-2 28 28 100% 17.874 19.940 SEDO 18-201903-0612--01 72.800 1.117 

Met als Silver 7440-22-4 28 26 93% 2.913 7.655 SEDOOS-201904-000frOl 31.400 0.163 

Meta ls Thall ium 7440-28-0 28 23 82% 0.436 0.300 SED002-201903-0612--01 1.100 0.165 

Met als Vanadium 7440-62-2 28 28 100'..6 37.411 26.053 SEDOOl -201904-0612--01 114.000 0.704 

Met als Zinc 7440-66-6 28 28 100% 1,617.288 2,751.683 SED005-201904-000fr01 10,600.000 2.135 

svocs 1,1'-Biphenyl 92-52-4 28 0 0"..6 0.023 O.Q18 0.039 

SVOCs 1,2,4,5-Tetrachlorobenzene 95-94-3 28 0 0"..6 0.026 0.019 0.044 

SVOCs 1,4-Dioxane 123-91-1 28 0 0"..6 0.017 0.010 0.029 

SVOCs 1-Met hylnapht halene 90-12--0 9 2 22% 0.003 0.002 SED012-202504-0612--01-V 0.005 0.003 

SVOCs 2, 2' -Oxybis(l -chloropropa n e) 108-60-1 28 0 0% 0.020 0.014 0.033 

SVOCs 2,3 ,4,6-T etrachlo ro phenol 58-90-2 28 0 0"..6 0.027 0.021 0.046 

SVOCs 2,4,5-T richlo ro p heno I 95-95-4 28 0 0% 0.023 0.020 0.038 

SVOCs 2,4,6-Trichlorophenol 88-06-2 28 0 0% 0.029 0.021 0.049 

SVOCs 2,4-Dichlorophenol 120-83-2 28 0 0% 0.027 0.016 0.046 

SVOCs 2,4-Dimethylphenol 105-67-9 28 0 0"..6 0.034 0.018 0.057 

SVOCS 2,4-Din it rophenol 51-28-5 28 0 0% 0.029 0.019 0.048 

SVOCs 2,4-Din it rot o luene 121-14-2 28 0 0% 0.029 0.022 0.048 
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Basel i ne Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-4. Sediment Summary - Onsite Ravines - Ana lytes 

Tot al Standard 
Maximum 

Chemica l Detection 
Average 

Sample_No Detected 
Average 

Analyte CAS 
sample Detect Concentrat ion Deviat ion MDL 

Group Number 
Number 

Frequency 
(mg/kg) (mg/kg) 

of Max Concentrat ion 
(mg/kg) 

(mg/kg) 

SVOCs 2., 6-Din it roto I uene f,()6-2.0-2. 2.8 0 0% 0.02.4 0.021 0.040 

SVOCs 2-Chloronaphthalene 91-58-7 28 0 OOAi 0.025 0.020 0.042. 

SVOCs 2-Chlorophenol 95-57-8 28 0 OOAi 0.023 0.016 0.039 

SVOCs 2-Methylnapht halene 91-57-6 28 19 68% 0.012. 0.017 SED02.0-2.01904-0612-01 0.055 0.001 

SVOCs 2-Methylphenol 95-48--7 28 1 4% 0.020 0.017 SED006-2.01904-0612-01 0.0 54 0.029 

SVOCs 2-Nit roan iline 88-74-4 28 0 OOAi 0.025 0.022. 0.041 

SVOCs 2-Nit rophenol 88-75-5 28 0 OOAi 0.029 0.018 0.049 

SVOCs 3,3 '-Dichloro benzidine 91-94-1 28 0 0% 0.058 0.030 0.097 

SVOCs 3-Met hylphenol + 4-Methylphenol 106-44-5 2.8 2. 7% 0.041 0.092 SED00l-2.01904-0612-01 0.380 0.025 

SVOCs 3-Nit roaniline 99-09-2 28 0 OOAi 0.02.6 0.016 0.045 

SVOCs 4,6-Dinit ro-2-methytphenol 534-52-1 2.8 0 0% 0.030 0.019 0.051 

SVOCs 4--Bromophenyl-phenylether 101-55-3 28 0 OOAi 0.025 0.02.2. 0.043 

SVOCs 4--Chl oro-3-methyt phenol 59-50-7 2.8 0 OOAi 0.024 0.016 0.041 

SVOCs 4--Chloroanili ne 106-47-8 28 0 OOAi 0.030 0,018 0.050 

SVOCs 4--Chlorophenyl-phenyl ether 7005-72.-3 2.8 0 0% 0.023 0.018 0.039 

SVOCs 4--Methylphenol 106-44-5 9 1 11% 0.974 2..083 SE 0005-2.02504-0006-0l -V 4.700 0.094 

SVOCs 4--Nit roaniline 100-01-6 28 0 OOAi 0.036 0.022. 0.061 

SVOCs 4--Nit ropheno l 100-02.-7 2.8 0 OOAi 0.034 0.020 0.057 

svocs Acenaphthene 83-32-9 28 2.1 75% 0.018 0.026 SED014-2.01903-0006-0l 0.082 0.001 

SVOCs Acenaphthytene 208-96-8 28 26 93% 0.013 0.014 SED004-2.01903-0006-0l 0.053 0.001 

SVOCs Acetophenone 98-86-2 28 1 4% 0.040 0.063 SED014-2.01903-0006-0l 0.270 0.041 

SVOCs Anthracene 120-12.-7 28 2.7 96% 0.042 0.057 SED004-2.01903-0006-01 0.190 0.002 

SVOCs AtrazJne 1912.-24-9 28 0 OOAi 0.030 0.02.3 0.051 

SVOCs Benzaldehyde 100-52.-7 28 2. 7% 0.038 0.038 SED014-2.01903-0006-01 0.lfiO 0.050 

SVOCs Benzo( a)anthracene 56-55-3 28 28 lOOOAi 0.119 0.140 SED004-2.01903-0006-01 0.520 0.004 

SVOCs Benzo(a)pyrene 50-32-8 28 28 100% 0.127 0.137 SED004-201903-0006-01 0.510 0.004 

SVOCs Benzo( b )fluoranthene 205-99-2 28 28 lOOOAi 0.164 0.158 SED004-201903-0006-01 0.580 0.006 

SVOCs Benzo(g,h,i)perylene 191-24-2 28 28 100% 0.093 0.091 SED004-201903-0006-01 0.350 0.005 

svocs Benzo( k)fl uora nthene 207-08-9 28 28 lOOOAi 0.070 0.072 SED004-201903-0006-01 0.270 0.003 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A--4. Sediment Summary - Onsite Ravines - Ana lytes 

Total Average Standard 
Maximum 

Average 
Chemical 

Ana lyte 
CAS 

Sample Detect 
Detection 

Concentrat ion Deviation 
Sample_No Detected 

MDL 
Group Number 

Number 
Frequency 

(mg/kg) (mg/kg) 
of Max Concentration 

(mg/kg) 
(mg/kg) 

SVOCs bis(2-Chloroetooxy)methane 111-91-1 28 0 0% 0.027 0.017 0.047 

SVOCs Bis ( 2-Chl oroethyt)ether 111-44-4 28 0 O"AI 0.028 O.Q18 0.048 

SVOCs bis(2-Ethylhexyl)phthalat e 117-81-7 28 12 43% 0.089 0.087 SEDOOl-201904-0612-01 0.280 0.036 

SVOCs Butylbenzylphthalate 85-68-7 28 4 14% 0.034 0.020 SED012-201904-0006-01 0.057 0.050 

SVOCs capro lactam 105-60-2 28 0 O"AI 0.027 0.021 0.046 

SVOCs carbazole 86-74-8 28 3 11% 0.036 0.029 SED003-201903-0612-01 0.110 0.045 

SVOCs Chrysene 218-01-9 28 28 100% 0.130 0.133 SED004-201903-0006-0l 0.490 0.004 

SVOCs Dibenzo( a, h )a nth ra cene 53-70-3 28 4 14% 0.001 0.003 SED012-201904-0006-0l 0.012 0.001 

SVOCs Dibenzofuran 132-64-9 28 2 7% 0.029 0.020 SED014-201903-0006-01 0.053 0.042 

SVOCs Diethylphthalat e 84-66-2 28 0 O"AI 0.026 0.019 0.044 

SVOCs Dimethytphthalate 131-11-3 28 0 O"AI 0.025 0.019 0.042 

SVOCs Di-n-butytpht halate 84-74-2 28 0 O"AI 0.026 0.021 0.043 

SVOCs Di-n-octyl phth alat e 117-84-0 28 0 O"AI 0.079 0.042 0.131 

SVOCs Fl uoranthene 206-44-0 28 28 l OO"AI 0.278 0.384 SED004-20l903-0006-0l 1.500 0.005 

SVOCs Fl uorene 86-73-7 28 15 54% 0.014 0.024 SED003-201903-0612-01 0.068 0.002 

SVOCs Hexachlorobenzene 118-74-1 28 0 O"AI 0.024 0.022 0.040 

SVOCs Hexachlorobutadiene 87-68-3 28 0 O"AI 0.025 0.017 0.043 

SVOCs Hexachlorocyclo-pentadiene 77-47-4 28 0 O"AI 0.029 0.022 0.046 

SVOCs Hexachloroethane 67-72-1 28 0 O"AI 0.020 O.Q15 0.033 

SVOCs lndeno(l,2,3-od)pyrene 193-39-5 28 28 lOO"AI 0.083 0.083 SED004-201903-0006-01 0.310 0.004 

SVOCs lsophorone 78-59-1 28 0 O"AI 0.023 0.016 O.Q38 

SVOCs Naphthalene 91-20-3 28 21 75% 0.017 0.032 SED014-201903-0006-0l 0.130 0.002 

SVOCs Nit robe nze ne 98-95-3 28 0 O"AI 0.024 0.017 0.041 

SVOCs N-Nitroso-di-n propylamine 621--64-7 28 3 11% 0.054 0.105 SED005-201904-0006-01 0.442 0.049 

SVOCs N-Nitrosodiphenylamine 86-30-6 28 0 0% 0.025 0.020 0.042 

SVOCs Pe ntachlo ro phenol 87-86-5 28 16 57% 0.009 0.008 SED014-201903-0006-0l 0.027 0.004 

SVOCs Phenanthrene 85.01-8 28 27 96% 0.165 0.234 SED004-201903-0006-0l 0.790 0.005 

SVOCs Phenol 108-95-2 28 4 14% 0.037 0.034 SEDOOS-201904-0006-01 0.138 0.046 

SVOCs Pyrene 129-00-0 28 28 100% 0.222 0.262 SED004-201903-0006-01 1.000 0.005 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-4. Sediment Summary - 0nsite Ravines - Ana lytes 

Tota l Standard 
Maximum 

Chemical Detection 
Average 

Sa mple_No Detected 
Average 

Analyte 
CAS 

Sample Detect Co nee ntrat ion Deviation MDL 
Group Number 

Number 
Frequency 

(mg/kg) (mg/kg) 
of Max Co nee ntrat ion 

(mg/kg) 
(mg/kg) 

voes 1, 1,1-Trichloroethane 71-55-6 28 0 0% 0.003 0.003 0.004 

voes 1, 1,2, 2-Tet rachlo methane 79--34-5 28 0 0% 0.003 0.003 0.004 

voes 1, 1,2-Trichloro-1,2,2-Trifl uoroetha ne 76-13-1 28 0 0% 0.004 0.004 0.006 

voes 1,1,2-Trichloroethane 79--00-5 28 0 0% 0.002 0.002 0.003 

voes 1, 1-Dichloroethane 75--34-3 28 0 0% 0.002 0.003 0.003 

voes 1, 1-Dichloroethene 75--35-4 28 0 0% 0.003 0.004 0.005 

voes 1,2,3-Trichlorobenzene 87-61-6 27 0 0% 0.002 0.002 0.003 

voes 1,2,3-Trichloropropane 96-18-4 9 0 0% 0.004 0.004 0.007 

voes 1,2,4-Trichlorobenzene 120--82-1 27 0 0% 0.002 0.003 0.004 

voes 1,2,4-Trimethylbenzene 95--63-6 9 0 ()0,6 0.002 0.002 0.004 

voes 1, 2-Di b romo-3-chlorop ropa ne 96-12-8 27 0 0% 0.002 0.003 0.003 

voes 1,2-Dibromoethane 106-93-4 28 0 ()0,6 0.002 0.002 0.003 

voes 1, 2-Dichlorobenzene 95--50--1 27 0 ()0,6 0.002 0.003 0.003 

voes 1, 2-Dichloroet hane 107-06-2 28 0 0% 0.002 0.003 0.003 

voes 1, 2-Dichlorop ropa ne 78-87-5 28 0 0% 0.001 0.001 0.002 

voes 1,3,5-Trimethylbenzene 108-67-8 9 0 0% 0.002 0.002 0.003 

voes 1, 3-Dichlorobenzene 541-73-1 27 0 ()0,6 0.002 0.002 0.003 

v oes 1,4-Dichlorobenzene 106--46-7 27 0 ()0,6 0.002 0.002 0.003 

voes 2-Butanone 78-93-3 28 15 54% 0.020 0.022 SED002-201903-0006-0l 0.054 0.012 

v oes 2-Hexanone 591-78-6 28 5 18% 0.009 0.012 SED018-201903-0612-01 0.019 0.009 

voes 4--Methyl-2-pentanone 108-10-1 28 0 0% 0.005 0.005 0.007 

voes Acetone 67-64--1 28 20 71% 0.036 0.032 SED002-201903-0006-0l 0.110 0.016 

voes Benzene 71-43-2 28 0 ()0,6 0.002 0.002 0.003 

voes Bromochlorometha ne 74-97-5 28 0 0% 0.002 0.003 0.003 

voes Bromodichlorometha ne 75--27-4 28 0 ()0,6 0.002 0.002 0.003 

v oes Bromoform 75--2.5-2 27 0 ()0,6 0.002 0.002 0.003 

voes Bromomethane 74-83-9 28 0 ()0,6 0.003 0.004 0.004 

voes carbon disulfide 75--15-0 28 3 11% 0.003 0.003 SEDOOl-201904-0612-01 0.008 0.004 

voes carbon tetrachloride 56-23-5 28 0 ()0,6 0.003 0.003 0.004 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-4. Sediment Summary - Onsite Ravines - Ana lytes 

Total Average Standard 
Maximum 

Average 
Chemical 

Analyte 
CAS 

Sample Detect 
Detection 

Concentration Deviation 
Sample_No ~tected 

MDL 
Group Number 

Number 
Frequency 

(mg/kg) (mg/kg) 
of Max Concentration 

(mg/kg) 
(mg/kg) 

voes Chlorobenzene 108-90-7 28 0 0% 0.002 0.003 0.003 

voes Chloroethane 75--00-3 28 0 ()0,6 0.004 0.003 0.006 

voes Chlorofo rm 67-66-3 28 2 7% 0.003 0.003 SEDOOl -201904-0006-01 0.004 0.004 

voes Chloromethane 74-87-3 28 0 ()0,6 0.003 0.003 0.004 

voes cis-1,2-Dich loroethene 156-59-2 28 0 0% 0.002 0.003 0.003 

voes cis-1,3-D ich lo ro propene 10061-01-5 28 0 0% 0.002 0.002 0.003 

voes cycl ohexane 110-82-7 28 0 ()0,6 0.003 0.003 0.005 

v oes Dibromochloromethane U 4-48-1 28 0 ()0,6 0.002 0.002 0.003 

voes Diehl orod ifluo romet hane 75-71-8 28 0 0% 0.004 0.002 0.006 

v oes Ethyl benzene 100-41-4 28 0 ()0,6 0.002 0.002 0.003 

voes lsopropylbenzene 98-82-8 28 0 ()0,6 0.002 0.002 0.003 

voes m,p-Xylene 179601-23-1 9 0 ()0,6 0.003 0.003 0.005 

voes Methyl acetate 79-20-9 28 1 4% 0.003 0.004 SEDOl0-201904-0006-01-V 0.002 0.004 

voes Methyl t ert-butyl ether 1634-04-4 28 0 0% 0.002 0.003 0.003 

voes Met hylcyclo hexane 108-87-2 28 0 ()0,6 0.004 0.003 0.006 

voes Methylene chloride 75-09-2 28 2 7% 0.003 0.004 SED004-201903-0006-01 0.005 0.004 

voes a-Xylene 95-47-6 28 0 ()0,6 0.002 0.002 0.003 

voes styrene 100-42-5 28 0 ()0,6 0.002 0.002 0.003 

voes Tet ra ch loroet he ne 127-18-4 28 0 ()0,6 0.002 0.003 0.004 

voes Toluene 108-88-3 28 6 21% 0.004 0.007 SEDOOl -201904-0612--01 0.026 0.003 

voes tra ns-1, 2-D ichlo roethene 156-60-5 28 0 0% 0.002 0.003 0.004 

voes trans-1,3-Dichlo ropropene 10061-02-6 28 0 0% 0.003 0.004 0.004 

v oes Trichloroethene 79-01-6 28 0 ()0,6 0.002 0.002 0.003 

voes Trichlorofluoromet hane 75-69-4 28 0 0% 0.003 0.003 0.005 

v oes Vinyl chloride 75--01-4 28 0 ()0,6 0.003 0.002 0.005 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-4. Sediment Summary - Onsite Ravines - Analytes 

Chemical 
Group 

Notes: 

Ana lyte 

SVOCs: Semi volat ile organic compounds 

voes: Volatile organic compounds 

MDL: Method detect ion limit 

mg/kg: Milligram per kilogram 

CAS 
Number 

Total 
Sample 
Number 

Detection 
Average 

Detect Concentrat ion 
Frequency 

(mg/kg) 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-5. Pore Water Summary - Arkansas River / Runyon State Wildl ife Area - Analytes 

Tot al Standard 
Maximum 

Chemical Detection 
Average 

Sample_No Detected 
Average 

Ana lyte 
CAS 

Sample Detect Concentrat ion Devia ti on MDL 
Group Number 

Num ber 
Frequency 

(µg/l) (µg/L) 
of Max Concent rat ion 

(µg/l) 
(µg/ l ) 

Met als Aluminum 742.9-90-5 14 8 57% 434.973 912.794 PWRYN05-202305-01 3,200.000 71.507 

Met als Antimony 7440-36-0 14 3 21% 0.935 0.719 PWRYNll-202305-01 1.290 1.611 

Met als Arsenic 7440-38-2 14 8 57% 2.153 2.342 PWRYN07-202305-01 7.930 1.137 

Met als Barium 7440-39-3 14 14 100% 89.675 51.946 PWRYNl 0-202305-01 213 .000 1.894 

Met als Beryllium 7440-41-7 14 0 0% 0.852 0.782 1.705 

Metals cadmium 7440-43-9 14 1 7% 0.350 0.303 PWRYN05-202305-01 0.426 0.664 

Metals Chromium 7440-47-3 14 1 7% 2.201 1.155 PWRYN05-202305-01 5.450 3.850 

Met als Cobalt 7440-48-4 14 4 29"Ai 0.810 0.698 PWRYN05-202305-01 2.510 0.947 

Metals Copper 7440-50-8 14 3 21% 3.079 2.500 PW022-202305-01 7.870 3.867 

Metals Iron 7439-89-6 14 11 79% 1,196.364 1,972.115 PWRYN05-202305-01 6,090.000 37.886 

Metals Lead 7439-92-1 14 8 57% 2.747 4.804 PWRYN05-202305-01 15.800 0.475 

Metals Manganese 7439-96-5 14 14 100% 231.821 249.229 PWRYN07-202305-01 792.000 1.989 

Metals Mercury 7439-97-6 14 13 93% 0.003 0.005 PWRYN07-202305-01 0.018 0.000 

Metals Nickel 7440-02-0 14 3 21% 3.016 2.503 PWRYN05-202305-01 8.230 4.539 

Metals Selenium 7782-49-2 14 11 79% 5.993 7.552 PW009-20190308-01 29.700 1.705 

Metals Silver 7440-22-4 14 0 0% 0.332 0.305 0.664 

Metals Thallium 7440-28-0 14 0 0% 0.616 0.566 1.232 

Metals Vanadium 7440-62-2 14 6 43% 3.149 3.872 PWRYN05-202305-01 15.200 2.474 

Metals Zinc 7440-66-6 14 3 21% 18.657 20.578 PWRYN05-202305-01 80.800 20.986 

Metals, Diss Aluminum 7429-90-5 14 4 29% 45 .002 18.202 PWRYNOl-202305-01 70.700 71.507 

Metals, Diss Ant imony 7440-36-0 14 3 21% 1.083 0.828 PWRYN03-202305-01 2.420 1.611 

Metals, Diss Arsenic 7440-38-2 14 8 57% 1.914 2.064 PWRYN07-202305-01 8.080 1.137 

Metals, Diss Barium 7440-39-3 14 14 100% 76.036 43.405 PWRYNl 0-202305-01 210.000 1.894 

Metals, Diss Beryl lium 7440-41-7 14 0 0% 0.852 0.782 1.705 

Metals, Diss cadmium 7440-43-9 14 0 0% 0.332 0.305 0.664 

Metals, Diss Chromium 7440-47-3 14 0 0% 1.925 0.686 3.850 

Metals, Diss Cobalt 7440-48-4 14 2 14% 0.582 0.493 PWRYN07-202305-01 1.450 0.947 

Metals, Diss Copper 7440-50-8 14 1 7% 2.139 1.776 PW022-202305-01 3.950 3.867 

Metals, Diss Iron 7439-89-6 14 5 36% 373.150 1,062.660 PWRYN07-202305-01 4,030.000 37.886 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-5. Pore Wat er Summary - Arkansas River/Runyon State Wi ldl if e Area - Analytes 

Total St andard 
Maximum 

Chemica l Detection 
Average 

Sample_No Det ected 
Average 

Analyte 
CAS 

Sample Detect Concentrat ion Deviati on M DL 
Group Number 

Number 
Frequency 

(µg/l) (µg/l) 
of M ax Concent ration 

(µg/LI 
(µg/l) 

Metals, Diss Lead 7439-92-1 14 2 14% 0.521 0.963 PWRYNOl -202305--01 3.780 0.475 

Metals, Diss Manganese 7439-96-5 14 13 93% 195.747 218.121 PWRYN07-202305--01 753.000 1.989 

Metals, Diss Mercury 7439-97-6 14 5 36% 0.001 0.003 PWRYN07-202305--01 0.012 0.000 

Met als, Diss Nickel 7440-02-0 14 1 7% 2.389 2.059 PWRYN07-202305--0 1 2.890 4.539 

Metals, Diss Selenium 7782-49-2 14 14 lOO'AI 7.072 8.144 PW009-20190308--01 30.500 1.705 

Metals, Diss Silver 7440-22-4 14 0 0% 0.332 0.305 0.664 

Metals, Diss Thall ium 7440-28--0 14 0 0% 0.616 0.566 1.232 

Metals, Diss Vanadium 7440-62-2 14 5 36% 1.819 1.100 PWRYN12-202305--01 3.510 2.474 

Metals, Diss Zinc 7440-66-6 14 1 7% 11.086 8.114 PWRYNOl-202305--01 14.700 20.986 

SVOCs Ace naphth ene 83-32-9 14 0 0% 0.007 0.002 0.014 

svocs Acenaphthylene 208-96-8 14 0 0% 0.010 0.003 0.020 

SVOCs Acetophenone 98-86-2 14 0 0% 0.658 0.182 1.316 

SVOCs Anthracene 120-12-7 14 0 0% 0.008 0.002 0.016 

SVOCs At ra zine 1912-24-9 14 0 0% 0.669 0.162 1.337 

svocs Benzaldehyde 100-52-7 14 0 0% 0.541 0.117 1.082 

SVOCs Benzo( a )anthracene 56-55-3 14 0 0% 0.006 0.001 0.012 

SVOCs Benzo(a)pyrene 50-32-8 14 0 0% 0.017 0.006 0.034 

SVOCs Benzo(b)fl uorant hene 205-99-2 14 0 0% 0.008 0.001 0.017 

SVOCs Be nzo(g. h,i ) peryl ene 191-24-2 14 0 0% 0.013 0.001 0.025 

SVOCs Be nzo(k )flu oranthene 207--08-9 14 0 0% 0.006 0.001 0.012 

svocs 1,1'-Biphenyl 92-52-4 14 0 0% 0.381 0.048 0.761 

SVOCs 4-B ro mo phenyl-ph e nylether 101-55-3 14 0 0% 0.370 0.029 0.741 

SVOCs Butylbenzylpht halate 85-68-7 14 0 0% 0.338 0.007 0.676 

svocs caprolactam 105-60-2 14 0 0% 1.150 0.199 2.300 

svocs carbazole 86-74-8 14 0 0% 0.526 0.146 1.053 

SVOCs 4-Chloroaniline 106-47-8 14 0 0% 0.532 0.136 1.064 

SVOCs bis( 2-Chloroet hoxy) methane 111-91-1 14 0 0% 0.389 0.072 0.778 

SVOCs Bis(2-Ch loroet hyl) ether 111-44-4 14 0 0% 0.530 0.138 1.061 

SVOCs 4-Chloro-3-methylphenol 59-50-7 14 0 0% 0.493 0.114 0.985 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-5 . Pore Water Summary - Arkansas River/Runyon State Wildl ife Area - Analytes 

Tot al Average Standard 
Maximum 

Chemical CAS Detection Sample_No Detected 
Average 

Analyte Sample Det ect Concentrat ion Devia t ion MDL 
Group Number Frequency of Max Concent ration 

Number (µg/L) (µg/L) (µg/L) 
(µg/L) 

SVOCs 2-Ch loron ap hthalene 91-58-7 14 0 0% 0.397 0.065 0.794 

SVOCs 2-Chlorophenol 95-57-8 14 0 0% 0.408 0.084 0.815 

SVOCs 4-Chlorophenyl-phenyl ether 7005-72-3 14 0 0% 0.375 0.021 0.749 

SVOCs Chrys.ene 218-01-9 14 0 0% 0.010 0.001 0.020 

SVOCs Dibe nzo( a, h )a nth racene 53-70-3 14 0 0% 0.009 0.003 0.017 

SVOCs Dibenzofuran 132-64-9 14 0 0% 0.413 0.074 0.826 

SVOCs 3,3 '-Di chi orobenzi dine 91-94-1 14 0 0% 0.525 0.050 1.050 

SVOCs 2,4-Dichlorophenol 120-s83-2 14 0 0% 0.416 0.048 0.831 

SVOCs Diethylphthalate 84-66-2 14 0 0% 0.260 0.039 0.519 

SVOCs 2,4-Di m ethylphenol 105-67-9 14 0 0% 0.614 0.172 1.227 

sv o cs Dimethylphthalate 131-11-3 14 0 0% 0.298 0.045 0.595 

SVOCs Di-n-butyl phthal ate 84-74-2 14 0 0% 0.221 0.051 0.441 

SVOCs 4,6-Dinitro-2-met hylphenol 534-52-1 14 0 0% 0.896 0.307 1.791 

SVOCs 2,4-Di nitre p heno I 51-28-5 14 0 0% 0.839 0.321 1.677 

SVOCs 2,4-Dinitrotoluene 121-14-2 14 0 0% 0.422 0.036 0.844 

svo cs 2,6-Dinitrotoluerie 606-20-s2 14 0 0% 0.336 0.027 0. 673 

SVOCs Di-n-octyl phtha late 117-84--0 14 0 0% 0.336 0.053 0.673 

svocs 1,4-Dioxane 123-91-1 14 0 0% 0.323 0.044 0.646 

sv o cs bis( 2-E thylhexyl) phthal ate 117-81-7 14 0 0% 0.430 0.049 0.861 

SVOCs Fluoranthene 206-44--0 14 0 0% 0.011 0.003 0.022 

sv o cs Fluorene 86-73-7 14 0 0% 0.007 0.001 o.oi5 

SVOCs Hexachlorobenzene 118--74-1 14 0 0% 0.313 0.025 0. 625 

sv o cs Hexachlorobutad iene 87-68-3 14 0 0% 0.441 0.097 0.882 

SVOCs H exa ch lorocyclo-pe ntad iene 77-47-4 14 0 0% 1.221 0.142 2.443 

SVOCs Hexachloroethane 67-72-1 14 0 0% 0.350 0.011 0.699 

svocs lndeno(l ,2,3-cd) pyrene 193-39-5 14 0 0% 0.011 0.001 0.022 

SVOCs lsophorone 78-59-1 14 0 0% 0.359 0.042 0.718 

svocs 1-M ethylnaphthalene 90-12-0 11 0 0% 0.007 0.000 0.013 

SVOCs 2-M ethylnapht halene 91-57-6 14 0 0% 0.007 0.000 0.014 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-5. Pore Water Summary - Arkansas River/Runyon State Wildl ife Area - Analytes 

Tot al Average Standard 
Maximum 

Chemical CAS Detection Sample_No 
Average 

Analyte Sample Detect Concentrat ion Deviation 
Detected 

MDL 
Group Number Frequency of Max concent ration 

Number 1118/ll lll8/LI (ll8/l) 
(µg/l) 

SVOCs 2-Methylphenol 95-48-7 14 0 0% 0.531 0.138 1.061 

SVOCs 3-Methylphenol + 4-Methylphenol 10644-5 1 0 0% 0.300 0.600 

SVOCs 4-Methylphenol 106-44--5 13 2 15% 1.695 4.018 PWRYN07-202305-0 l 15.000 0.943 

SVOCs Naphthalene 91-20-3 14 0 0% 0.009 0.003 0.018 

SVOCs 2-Nitroaniline 88-74-4 14 0 0% 0.605 0.189 1.210 

SVOCs 3-Nit roaniline 99-09-2 14 0 0% 0.449 0.062 0.898 

SVOCs 4-Nitroaniline 100-01-6 14 0 0% 0.619 0.162 1.237 

SVOCs Nitro benzene 98-95-3 14 0 0% 0.605 0.189 1.210 

SVOCs 2-Nitrophenol 88-75-5 14 0 0% 0.503 0.094 1.006 

SVOCs 4-N itro phenol 100-02-7 14 0 0% 0.638 0.124 1.276 

SVOCs N- itroso-d i-n propylamine 621-64-7 14 0 0% 0.545 0.109 1.091 

SVOCs N-Nitrosod iphenylamine 86-30-6 14 0 0% 0.393 0.055 0.785 

SVOCs 2, 2 '-Oxybis( 1--chl oropropane) 10&--60-1 14 0 0% 0.849 0.299 1.699 

SVOCs Pentachl orophen ol 87-86-5 14 0 0% 0.043 0.012 0.086 

SVOCs Phenanthrene 85-01-8 14 0 0% 0.011 0.001 0.022 

SVOCs Phenol 10&--95-2 14 1 7% 0.802 0.800 PWRYN07-202305-01 3.500 1.204 

svocs Pyrene 129-00-0 14 0 0% 0.012 0.002 0.023 

SVOCs 1,2,4,5-Tetrachlorobenzene 95-94-3 14 0 0% 0.441 0.097 0.882 

SVOCs 2,3,4,6-Tetrachlorophenol 58-90-2 14 0 0% 0.347 0.024 0.694 

SVOCs 2,4,5-Trichlorophenol 95-95-4 14 0 0% 0.391 O.G78 0.781 

SVOCs 2,4,6-Trichlorophenol 88-06-2 14 0 0% 0.454 0.091 0.909 

voes Acetone 67-64-1 14 2 14% 3.018 4.344 PWRYN07-202305-01 17.000 3.050 

voes Benzene 71-43-2 14 0 0% 0.229 0.110 0.459 

voes Bromochloromethane 74-97-5 14 0 0% 0.239 0.102 0.477 

voes Bromod ichloromethane 75-27-4 14 0 0% 0.278 0.133 0.557 

voes Bromoform 75-25-2 14 0 0% 0.481 0.237 0.962 

voes Bromomet hane 74-83-9 14 0 0% 0.482 0.234 0.964 

voes 2-Butanone 78-93-3 14 1 7% 1.750 2.126 PWRYN07-202305-01 9.100 2.386 

voes carbon disulfi de 75-15-0 14 0 0% 0.354 0.171 0.708 
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Basel ine Ecological Risk Assessment Work P lan Ope r able Unit 2 Colorado Smelte r Site 

Table A-5 . Pore Water Summary - Arkansas River/Runyon State Wildl ife Area - Analytes 

Tota l Average Standard 
Maximum 

Chemica l CAS Detection Sample_No 
Average 

Ana lyte Sample Detect Concent ration Deviation 
Detected 

MDL 
Group Number Frequency of Max Concent ration 

Number (µg/L) (µg/L) (µg/L) 
(µg/L) 

voes carbon tetrachloride 56-23-5 14 0 0% 0.259 0.131 0.518 

voes Ch I orobe nze ne 108°90-7 14 0 0% 0.196 0.098 0.391 

voes Chloroethane 75-00-3 14 0 0% 0.274 0.121 0.548 

voes Chloroform 67-66-3 14 0 0% 0.711 0.376 1.422 

voes Chloromet hane 74"87-3 14 0 0% 0.521 0.257 1.041 

voes Cyclohexa ne 110-82-7 14 0 0% 0.243 0.104 0.485 

voes Dibromoch loromethane 124-48--1 14 0 0% 0.289 0.142 0.577 

voes 1, 2-Di bromo-3-chloro propane 96-12-8 14 0 0% 0.540 0.219 1.079 

voes 1,2-Dibromoethane 106-93-4 14 0 0% 0.340 0.169 0.680 

voes 1, 2-Di chi orobenze n e 95-50-1 14 0 0% 0.338 0.164 0.675 

voes 1,3-Di chi orobenze n e 541-73-1 14 0 0% 0.250 0.119 0.500 

voes 1,4-Dichlorobenzene 106-46-7 14 0 0% 0.229 0.111 0.459 

voes Dichlorodifluoromethane 75-71-8 14 0 0% 0.231 0.106 0.463 

voes 1,1-Dichloroethane 75-34-3 14 0 0% 0.255 0.119 0.510 

voes 1, 2-Di chi oroetha ne 107-06-2 14 0 0% 0.327 0.155 0.654 

voes 1,1-Dichloroethene 75-35-4 14 0 0% 0.359 0.171 0.718 

voes cis-1,2-Dichloroethene 156-59-2 14 0 0% 0.279 0.131 0.558 

voes trans-1, 2-Dichloroethene 156-60-5 14 0 0% 0.222 0.105 0.444 

voes 1,2-Dichloropropane 78"87-5 14 0 0% 0.230 0.099 0.460 

voes cis-1,3-Dichloroprope ne 10061-01-5 14 0 0% 0.242 0.115 0.484 

voes trans-1,3-Dichloropropene 10061-02-6 14 0 0% 0.292 0.146 0.583 

voes Ethyl benzene 100-41-4 14 0 0% 0.213 0.104 0.425 

voes 2-Hexanone 591-78-6 14 0 0% 2.282 1.128 4.564 

voes lsopropylbenzene 98"82-8 14 0 0% 0.237 0.114 0.475 

voes Methyl acetate 79-20-9 14 0 0% 0.454 0.192 0.907 

voes Methyl te rt-butyl ether 1634-04-4 14 0 0% 0.202 0.096 0.403 

voes Methylene chloride 75-09-2 14 0 0% 0.715 0.369 1.429 

voes Methylcyclohexane 108-,87-2 14 0 0% 0.288 0.142 0.577 

voes 4-M ethyl-2-pentanone 108-10-1 14 0 0% 0.604 0.192 1.207 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-5. Pore Water Summary - Arkansas River/ Runyon Stat e Wi ldl ife Area - Analytes 

Tot al Standard 
Maximum 

Chemica l Det ect ion 
Average 

Sample_No Detected 
Average 

Analyte 
CAS 

Sample Det ect Concent rat ion Deviati on MDL 
Group Number 

Num ber 
Frequency 

(116/LI (Jlg/L) 
of M ax Concent rat ion 

(Jlg/L) 
(µg/L) 

voes St yrene 100-42-5 14 0 0% 0.247 0.125 0.495 

voes Tetrachlo roet hene 127-18-4 14 0 0% 0.216 0.108 0.432 

voes 1,1,2,2-Tetrachloroethane 79-34-5 14 0 0% 0.403 0.172 0.806 

voes Toluene 108-88-3 14 0 0% 0.514 0.270 1.029 

voes 1, 1, 1-Trichloroet hane 71-55-6 14 0 0% 0.238 0.113 0.477 

voes 1, 1, 2-Trichloroet hane 79-00-5 14 0 0% 0.313 0.144 0.625 

voes 1,2,3-Trichlorobenzene 87-61-6 14 0 0% 0.345 0.168 0.691 

voes 1,2,4-Trichlorobenzene 120-82-1 14 0 0% 0.477 0.244 0.954 

voes Trich loroethene 79-01-6 14 0 0% 0.319 0.161 0.638 

voes Trich lorofl uoromethane 75-69-4 14 0 0% 0.261 0.128 0.522 

voes 1,2,3-Trichloropropane 96-18-4 11 0 0% 0.600 0.000 1.200 

voes l ,l ,2-Trichloro-1,2,2-Trifluoroethane 76-13-1 14 0 0% 0.396 0.197 0.792 

voes 1, 2,4-T rimethyl benzene 95-63-6 11 0 0% 0.325 0.000 0.650 

voes 1,3,5-Trimethylbenzene 108-67-8 11 0 0% 0.275 0.000 0.550 

voes Vinyl ch loride 75-01-4 14 0 0% 0.333 0.154 0.665 

voes m, p--Xylene 179601-23-1 14 0 0% 0.221 0.108 0.441 

voes o-Xylene 95-47-6 14 0 0% 0.248 0.122 0.497 

Notes: 

SVOCs: Semi volat ile organic compounds 

voes: Volat ile organic compounds 

MDL: Method detection limit 

µg/L: M icrogram per I iter 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-6. Pore Water Summary - Onsit e Ravines - Analytes 

Tot al Average St andard 
Maximum 

Average 
Chemical 

Ana lyte 
CAS 

Sample Det ect 
Detection 

Concent rat ion Deviati on 
Sample_No Detected 

MDL 
Group Number 

Number 
Frequency 

(µg/L) (µg/L) 
of Max Concentration 

{µg/L) 
(µg/L) 

Met als Aluminum 7429-90-5 9 2 22% 137.444 145.850 PW004-20190305--01 406.000 125.111 

Met als Antimony 7440-36-0 9 0 0% 2.170 0.000 4.340 

M et als Arsenic 7440-38-2 9 4 44% 5.924 7.718 PW014-20190307--01 24.700 3.060 

Met als Barium 7440-39-3 9 9 100% 41.867 19.288 PWOll-20190312--01 77.500 5.100 

Met als Beryllium 7440-41-7 9 0 00..6 2.295 0.000 4.590 

Met als cadmium 7440-43-9 9 0 0% 0.895 0.000 1.790 

Met als Chromium 7440-47-3 9 0 0% 3.119 0.213 6.238 

Met als Cobalt 7440-48-4 9 0 00..6 1.247 0.085 2.493 

Metals Copper 7440-50-8 9 3 33% 15.276 26.301 PW005-20190315--01 85.000 9.973 

Metals Iron 7439-89-6 9 6 67% 3,662.889 9,663.004 PW014-20190307--01 29,400.000 99.733 

Metals Lead 7439-92-1 9 6 67% 15.799 24.960 PW005-20190315-01 74.900 1.280 

Metals Manganese 7439-96-5 9 7 78% 566.062 1,101.892 PW014-20190307--01 3,390.000 5.241 

Metals Mercury 7439-97-6 9 9 100"..6 0.002 0.001 PW005-201903l5-01 0.004 0.000 

Metals Nickel 7440-02-0 9 1 11% 6.500 1.697 PWOOl-20190305--01 10.900 11.933 

Metals Selen ium 7782-49-2 9 7 78% 40.268 36.452 PW006-20190318-01 89.100 4.590 

Metals Si lver 7440-22-4 9 0 0% 0.895 0.000 l .790 

Metals Thall ium 7440-28-0 9 0 0% 1.660 0.000 3.320 

Metals Vanadium 7440-62-2 9 2 22% 4.580 3.538 PW004-20190305--01 13.600 6.120 

Metals Zinc 7440-66-6 9 3 33% 148.689 231.377 PW005-20190315--01 634.000 51.000 

Metals, Diss Aluminum 7429-90-5 9 0 0% 64.000 0.000 128.000 

Metals, Diss Ant imony 7440-36-0 9 1 11% 4.340 6.510 PW004-20190305-01 21.700 4.340 

Metals, Diss Arsenic 7440-38-2 9 3 33% 5.076 6.997 PW014-20190307--01 22.400 3.060 

Metals, Diss Barium 7440-39-3 9 9 100"..6 38.089 18.871 PWOll-20190312-01 77.800 5.100 

Metals, Diss Beryllium 7440-41-7 9 0 0% 2.295 0.000 4.590 

Metals, Diss cadmium 7440-43-9 9 0 0% 0.895 0.000 1.790 

Metals, Diss Chromium 7440-47-3 9 0 0% 3.048 0.282 6.096 

Metals, Diss Ccbalt 7440-48-4 9 1 11% 1.453 0.635 PW004-20190305--01 3.130 2.437 

Metals, Diss Copper 7440-50-8 9 2 2.2% 13.951 25.124 PW005-20190315-01 80.700 9.747 

Metals, Diss Iron 7439-89-6 9 3 33% 3,307.644 9,450.432 PW014-20190307--01 28,500.000 97.467 
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Basel i ne Ecological R isk Assessment Work P lan Ope r able Unit 2 Colorado Smelte r Site 

Table A-6. Pore Water Summary - Onsite Ravines - Analytes 

Tot al Average Standard 
Maximum 

Chemica l CAS Detection Sample_No Detect ed 
Average 

Group 
Analyte 

Number 
Sa mple Detect 

Frequency 
Concent rat ion Devia t ion 

of Max Concentration 
MDL 

Number 1118/ Ll lll8/L) (ll8/L) 
(118/LJ 

Meta ls, Diss Lead 7439-92-1 9 2 22% 9.653 22.081 PW005-20190315--01 67.100 1.280 

Meta ls, Diss Manganese 7439-96-5 9 7 78% 546.818 1,097.020 PW014-20190307-01 3,340.000 5.241 

Meta Is, Diss Mercury 7439-97-6 9 9 100% 0.001 0.001 PW005-20190315--01 0.002 0.000 

Meta ls, Diss Nicke l 7440-02--0 9 0 0% 5.833 0.529 11.667 

Meta Is, Diss Selenium 7782-49-2 9 7 78% 40.660 37.780 PW006-201903 l8--01 93.000 4.590 

Meta ls, Diss Silver 7440-22-4 9 0 0% 0.895 0.000 1.790 

Meta ls, Diss Thall ium 7440-28--0 9 0 0% 1.660 0.000 3.320 

Meta ls, Diss Vanad ium 7440-62-2 9 0 0% 3.060 0.000 6.120 

Meta ls, Diss Zinc 7440-66-6 9 2 22% 134.167 227.892 PW005-20190315-01 662.000 51.000 

SVOCs Acenaphthene 83-32-9 9 0 ()",lj 0.004 0.000 0.008 

SVOCs Acenaphthylene 208c96-8 9 0 0% 0.005 0.000 0.010 

svocs Acet ophenone 98-86-2 9 0 ()",lj 0.321 0.005 0.641 

SVOCs Anthracene 120-12-7 9 0 0% 0.004 0.000 0.008 

svocs At razine 1912-24-9 9 0 0% 0.368 0.008 0.737 

SVOCs Benz aldehyde 100-52-7 9 0 0% 0.323 0.008 0.647 

SVOCs Benz o( a )anth ra cene 56-55-3 9 0 ()",lj 0.009 0.000 0.018 

svocs Benzo(a)pyrene 50-32-8 9 0 ()",lj 0.007 0.000 0.014 

svocs Benzo(b )fluora nthene 205°99-2 9 0 0% 0.007 0.000 0,015 

SVOCs Benzo(g, h,i) peryl e ne 191-24-2 9 0 0% 0.011 0.000 0.023 

SVOCs Benz o( k )fl uo rant hene 207-08°9 9 0 0% 0.008 0.000 0,015 

SVOCs 1,1'-Biphenyl 92-52-4 9 0 ()",lj 0.291 0.005 0.581 

SVOCs 4-Bromophenyt-phenytet her 101-55-3 9 0 0% 0.316 0.005 0.631 

svocs B utytbenzyl phtha I ate 85-68-7 9 0 ()",lj 0.348 0.008 0.697 

SVOCs caprolactam 105-60-2 9 0 0% 0.778 0.026 1.556 

svocs carbazole 86-74-8 9 0 ()",lj 0.256 0.005 0.511 

SVOCs 4-Ch loroaniline 106-47-8 9 0 0% 0.281 0.005 0.561 

SVOCs bis (2-Chl oroethoxy)met hane 111°91-1 9 0 0% 0.256 0.005 0.511 

SVOCs Bis(2-Chloroethyl) ether 111-44-4 9 0 0% 0.273 0.008 0.547 

SVOCs 4-Ch loro-3-methylphenol 59-50-7 9 0 ()",lj 0.281 0.005 0.561 
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Basel ine Ecological Risk Assessment Work P lan Ope r able Unit 2 Colorado Smelte r Site 

Table A-6. Pore Water Summary - Onsite Ravines -Analytes 

Tota l Average Standard 
Maximum 

Chemical CAS Detection Sample_No Detected 
Average 

Ana lyte Sample Detect Concentration Deviation MDL 
Group Number Frequency of Max Concentration 

Number (µg/L) (µg/L) (µg/L) 
(µg/L) 

SVOCs 2-Ch loro napht ha! ene 91-58-7 9 0 0% 0.276 0.005 0.551 

SVOCs 2-Chlorophenol 95-57-8 9 0 O'A\ 0.251 0.005 0.501 

SVOCs 4-Chlorophenyl-phenyl ether 7005-72-3 9 0 0% 0.336 0.005 0.671 

svocs Chrysene 218-01-9 9 0 0% 0.008 0.000 0,015 

SVOCs Dibenzo(a,h)anthracene 53-70-3 9 0 O'A\ O.Cl15 0.000 0.030 

SVOCs Dibenzofuran 132-64-9 9 0 0% 0.276 0.005 0.551 

svocs 3,3' -Di ch lorobe nzi dine 91-94-1 9 0 O'A\ 0.431 0.011 0.862 

SVOCs 2,4-0ichlorophenol 120-83-2 9 0 0% 0.326 0.005 0.651 

SVOCs Diethylpht halate 84--66--2 9 0 O'A\ 0.331 0.005 0.661 

SVOCs 2,4-0imet hyl phenol 105-67-9 9 0 0% 0.296 0.005 0.591 

SVOCs Dimet hylphtha late 131-11-3 9 0 0% 0.378 0.008 0.757 

svocs Di-n-butylphthal ate 84-74-2 9 0 O'A\ 0.313 0.008 0.627 

SVOCs 4,6--0 initro-2-methylphenol 534-52-1 9 0 0% 0.328 0.008 0.657 

SVOCs 2,4-0 i nit rophenol 51-28-5 9 0 O'A\ 0.246 0.005 0.491 

SVOCs 2,4-0init rotoluene 121-14-2 9 0 0% 0.356 0.005 0.711 

svocs 2,6-0init rotoluene 606-20-2 9 0 0% 0.286 0.005 0.571 

SVOCs Oi-n-octylphthalate 117-84-0 9 0 0% 0.431 0.011 0.862 

SVOCs 1,4-0ioxane 123-91-1 9 0 0% 0.241 0.005 0.481 

svocs bis (2-Et hyl hexyl) phtha I ate 117-81-7 9 0 0% 0.338 0.008 0.677 

SVOCs Fluoranthene 206-44-0 9 0 0% 0.006 0.000 0.013 

SVOCs Fluorene 86-73-7 9 0 O'A\ 0.005 0.000 0.010 

SVOCs Hexach lorobenzene 118-74-1 9 0 0% 0.266 0.005 0.531 

SVOCs Hexach lo rob utad iene 87--68-3 9 0 O'A\ 0.261 0.005 0.521 

svocs Hexach lorocyclo-pentadiene 77-47-4 9 0 O'A\ 1.478 0.026 2.956 

SVOCs Hexachloroethane 67-72-1 9 0 O'A\ 0.328 0.008 0.657 

SVOCs lndeno( l,2,3-cd)pyrene 193-39-5 9 0 0% 0.012 0.000 0.0 25 

svocs lsophorone 78-59-1 9 0 O'A\ 0.281 0.005 0.561 

SVOCs 1-Methyl naphthalene 90-12-0 0 0 

SVOCs 2-Methyl naphthalene 91-57-6 9 0 O'A\ 0.008 0.000 0.016 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-6. Pore Water Summary - Onsite Ravines -Analytes 

Total Average Standard 
Maximum 

Chemica l CAS Detection Sample_No Detected 
Average 

Analyte Sample Detect Concentration Deviation MDL 
Group Number Frequency of Max Concentration 

Number (µg/L) (µg/L) (µg/L) 
(µg/l) 

SVOCs 2-Methylphenol '15-48-7 9 0 0% 0.276 0.005 0.551 

SVOCs 3-Methylphenol + 4-Methylphe nol 106-44-5 6 0 0% 0.305 0.008 0.610 

SVOCs 4-Methyl phenol 106-44-5 3 0 0% 0.315 0.000 0.630 

SVOCs Naphthalene 91-20-3 9 0 0% 0.015 0.000 0.031 

SVOCs 2-N itroaniline 88-74-4 9 0 0% 0.256 0.005 0.511 

SVOCs 3- itroaniline 99-09-2 9 0 0% 0.333 0.008 0.667 

SVOCs 4- it roaniline 100-01-6 9 0 0% 0.318 0.008 0.637 

SVOCs Nit robenzene 98-95-3 9 0 0% 0.256 0.005 0.511 

SVOCs 2- it rophenol 88-75-5 9 0 0% 0.328 0.008 0.657 

SVOCs 4- it rophenol 100-02-7 9 0 0% 0.408 0.008 0.817 

SVOCs N-N itroso.<J i-n propylamine 621-64-7 9 0 0% 0.343 0.008 0.687 

SVOCs N-Nitrosodiphenylamine 86-30-6 9 0 0% 0.291 0.005 0.581 

svocs 2,2'-0xybis(l-<:hloropropane) 108-60-1 9 0 0% 0.296 0.005 0.591 

svocs Pentach I orophe nol 87-86-5 9 1 11% 0.149 0.252 PW002-20190304-01 0.820 0.130 

svocs Phenanthrene 85-01-8 9 0 0% 0.008 0.000 0.016 

svocs Phenol 108-95-2 9 1 11% 1.548 3.920 PWOOl-20190305-01 12.000 0.481 

svocs Pyrene 129-00-0 9 0 0% 0.008 0.000 0.016 

SVOCs 1,2,4,5-Tetrach lorobenzene 95-94-3 9 0 0% 0.261 0.005 0.521 

SVOCs 2,3,4, 6-Tetra ch I orophe nol 58-90-2 9 0 0% 0.388 0.008 0.777 

SVOCs 2,4,5-Tri chlorophenol 95-95-4 9 0 0% 0.246 0.005 0.491 

SVOCs 2,4,6-Tri chlorophenol 88-06-2 9 0 0% 0.286 0.005 0.571 

voes Acetone 67-64-1 9 3 33% 5.489 11.618 PWOOl-20190305-01 36.000 1.400 

voes Benzene 71-43-2 9 0 0% 0.026 0.000 0.051 

voes Bro mochlo romethane 74-97-5 9 0 ()D,lj 0.050 0.000 0.100 

voes Bromodichloromet hane 75-27-4 9 0 ()D,lj 0.034 0.000 0.067 

voes Bromoform 75-25-2 9 0 ()D,lj 0.044 0.000 0.088 

voes Bro mo met hane 74-83-9 9 0 ()D,lj 0.050 0.000 0.100 

voes 2-Butanone 78-93-3 9 0 ()D,lj 0.800 0.000 1.600 

voes carbon disulfide 75-15-0 9 1 11% 0.054 0.049 PWOOl-20190305-01 0.185 0.076 
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Table A-6. Pore Water Summary - Onsite Ravines - Analytes 

Total Average Standard 
Maximum 

Chemica l CAS Detection Sample_No Detected 
Average 

Analyte Sample Detect Concentration Deviation MDL 
Group Number Frequency of Max Concentration 

Number (µg/L) (µg/L) {µg/L) 
{µg/l) 

voes carbon tetrachloride 56-23-5 9 0 O"AJ O.Q18 0.000 0.035 

voes Chlorobenzene 108-S0--7 9 0 O'l6 O.Q15 0.000 0.030 

voes Chloroet hane 75-00-3 9 0 O"AJ 0.050 0.000 0.100 

voes Chloroform 67-66-3 9 1 11% 0.184 0.497 PWOOl-20190305-01 1.509 0.036 

voes Chloromethane 74-87-3 9 0 O"AJ 0.046 0.000 0.092 

voes cydohexane 110-82-7 9 0 O'l6 0.050 0.000 0.100 

voes Di bromochloromethane 124-48-1 9 0 O'l6 0.027 0.000 0.053 

voes 1,2-Dibromo-3-ch loropropane 96-12-8 9 0 O"AJ 0.135 0.000 0.270 

voes 1,2-Dibromoethane 106-93-4 9 0 O'l6 0.029 0.000 0.057 

voes 1,2-Dichlorobenzene 95-50-1 9 0 O"AJ 0.036 0.000 0.072 

voes 1,3-Di ch lorobe nze ne 541-73-1 9 1 11% 0.048 0.053 PWOOl -20190305-01 0.190 0.060 

voes 1,4-Dichlorobenzene 106-46--7 9 0 O'l6 0.025 0.000 0.050 

voes Dicl1lorodifl uoromethane 75-71-8 9 0 O"AJ 0.035 0.000 0.070 

voes 1,1-Dichloroet hane 75-34-3 9 0 O"AJ 0.035 0.000 0.070 

voes 1,2-Dichloroet hane 107-06--2 9 0 O'l6 0.042 0.000 0.083 

voes 1,1-Dichloroet hene 75-35-4 9 0 O"AJ 0.043 0.000 0.085 

voes cis-1,2-Dichloroethene 156--59-2 9 0 O'l6 0.038 0.000 0.075 

voes tra ns-1, 2-Di ch loroethene 156--60--5 9 0 O'l6 0.028 0.000 0.056 

voes 1,2-Dichloropropane 78-87-5 9 0 O"AJ 0.047 0.000 0.093 

voes ci s-1,3-Di chi oropro pe ne 10061-01-5 9 0 O'l6 0.030 0.000 0.060 

voes tra ns-1,3-Dichloropropene 10061--02-6 9 0 O'l6 0.022 0.000 0.044 

voes Ethyl benzene 100-41-4 9 0 O'l6 0.021 0.000 0.041 

voes 2-Hexanone 591-78-6 9 0 O'l6 0.200 0.000 0.400 

voes lsopropylbenzene 98-82-8 9 0 O"AJ 0.027 0.000 0.053 

voes Methyl acetate 79-20-9 9 0 O"AJ 0.100 0.000 0.200 

voes Methyl tert-butyl ether 1634-04-4 9 0 O'l6 0.024 0.000 0.048 

voes Methylene ch loride 75-09-2 9 0 O"AJ 0.035 0.000 0.069 

voes Methyl cycl a hexane 108-87-2 9 0 O'l6 0.026 0.000 0.051 

voes 4--Methyl-2-pentanone 108-10--1 9 0 O'l6 0.250 0.000 0.500 
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Table A-6. Pore Water Summary - Onsite Ravines - Analytes 

Total Average Standard 
Maximum 

Average 
Chemical 

Analyte 
CAS 

Sample Detect 
Detection 

Concent ration Devia t ion 
Sample_No Detected 

MDL 
Group Number 

Number 
frequency 

(JJg/L) (JJg/L) 
of Max Concentration 

(µg/L) 
(JJg/L) 

voes styrene 100-42-5 9 0 0% 0.018 0.000 0.035 

voes Tet rachloroethene 127-18-4 9 0 0% 0.017 0.000 0.034 

voes 1,1,2,2-Tet rach loroethane 79-34-5 9 0 O"A\ 0.085 0.000 0.170 

voes Toluene 108--88-3 9 2 22% 0.077 0.170 PWOOl -20190305-01 0.530 0.034 

voes 1, 1, 1-T ri chi oroetha n e 71-55-6 9 0 O"A\ 0.031 0.000 0.061 

voes 1,1,2-Trichloroethane 79-00-5 9 0 O"A\ 0.047 0.000 0.094 

voes 1,2,3-Trichlorobenzene 87-61-6 9 0 O"A\ 0.036 0.000 0.071 

voes 1,2,4-T ri chi orobe n zene 120-82-1 9 0 0% 0.026 0.000 0.052 

voes Trich loroet hene 79-01-6 9 1 11% 0.029 0.021 PWOOl-20190305-01 0.086 0.043 

voes Trich lorofluoromet hane 75-69-4 9 0 O"A\ 0.026 0.000 0.051 

voes 1,2,3-Trichloropropane 96-18-4 0 0 

voes 1,1,2-Trichloro-1,2,2-Trifluoroethane 76-13-1 9 0 O"A\ 0.033 0.000 0.065 

voes 1,2,4-Trimethylbenzene 95-63-6 0 0 

voes 1,3, 5-Tri methyl benzene l OS-.67-8 0 0 

voes Vinyl chloride 75-01-4 9 0 O"A\ 0.049 0.000 0.097 

voes m, p-Xylene 179601-23--1 9 0 0% 0.022 0.000 0.043 

voes o-Xylene 95-47-6 9 0 O"A\ 0.023 0.000 0.045 

Inorganic Ch loride 16887-00-6 9 9 100".;\ 119,088.889 90,638.229 PW014-20190307-01 296,000.000 7,777.778 

Inorganic Fluoride 16984-48-8 9 9 100".;\ 2,783.333 1,845.264 PWOOl-2019030 5-01 7,250.000 777.778 

Inorganic Sulfate (as S04) 148-08--798 9 9 lOO"A\ 1,208,333.333 589,941.734 PWOl 0-20190311-01 1,780,000.000 19,444.444 

Notes: 

SVOCs: Semi vo lati le organic compounds 

voes: Volatile organic compounds 

MDL: Method detection limit 

µg/L: M icrogram per lit er 

Page6of6 

121 



Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-7. Surficial Soi l Summa:l - Anal;aes 

Total Standard 
Maximum 

Chem ical Detection 
Average 

Sample_No Detected 
Average 

Analyte 
CAS 

Sa mple Detect Co nee nt rati on Deviation MDL 
Group Number 

Number 
Frequency 

(mg/kg) (mg/kg) 
of Max Concentration 

(mg/kg) 
(mg/kg) 

Metals Aluminum 7429-90-5 3 3 100".li 6,900.000 S0124-DU-0612-31 6,900.000 5.400 

Metals Antimony 7440-36-0 576 538 93% 2.759 3.356 S0016-DU-1824-31 19.500 0.067 

Metals Arsenic 7440-3&-2 576 576 1()()0,lj 67.480 181.316 50030-0U-1824-31 1,180.000 0.064 

Metals Barium 7440-39-3 576 576 100% 234.464 203.567 S0017-DU-0612-31 1,540.000 0.301 

Metals Beryl lium 7440-41-7 576 527 91% 0.686 0.401 S0019-0U-1824-31 3.300 0.045 

Metals cadmium 7440-43-9 576 576 100".li 6.078 8.394 S0023-DU-121&-31 69 .800 0.061 

Metals Chromium 7440-47-3 576 576 100% 24.529 43.855 S0100-DU--0001-31-ICP 390.000 0.093 

Metals Chromium, Hexava lent 18540-29-9 138 109 79"1, 0.363 0.732 S0001-DU--0001-31 3.270 0.012 

Meta ls Cobalt 7440-4&-4 576 576 1()()0,lj 6.677 1.726 S0053-D U-0001-31 15.000 0.036 

Meta ls Copper 7440-50-8 576 576 1()()0,lj 164.576 315.606 50013-0U-0106-31-ICP 2,130.000 0.190 

Meta ls Iron 7439-89-6 3 3 1()()0,lj 18,000.000 S0124-0 U-1824-31 18,000.000 1.400 

Meta ls Lead 7439-92-1 576 576 1()()0,lj 783.614 1,474.818 S0013-0U-0106-31-ICP 9,290.000 0.314 

Meta ls Manganese 7439-96-5 576 575 1()()0,lj 1,051.622 1,222.417 50012-0U-0612-31 8,630.000 0.401 

Meta ls Mercury 7439-97-6 173 164 95% 1.223 2.452 S0035-0U-1824-31 11.500 0.020 

Meta ls Nickel 7440-02-0 576 575 1()()0,lj 126.065 484.781 S0022-0U-121&-31 5,300.000 0.069 

Meta ls Selenium 7782-49-2 576 523 91% 2.821 2.278 S0098-0U-1218-31 11.000 0.373 

Meta ls Silver 7440-22-4 576 551 96% 3.864 7.718 50025-0U-0612-31 36.700 0.038 

Meta ls Thallium 7440-2&-0 576 519 90% 0.395 0.273 S0016-0U-1824-31 1.600 0.047 

Meta ls Vanadium 7440-62-2 576 575 1()()0,lj 31.726 8.700 S0082-0U-121&-31 55.000 0.175 

Meta ls Zinc 7440-66-6 576 576 1()()0,lj 1,287.565 2,078.202 S0013-0U-0106-31-ICP 11,900.000 1.290 

svoes Low Molecular Weight PAHs PAH_low 175 175 1()()0,lj 0.390 0.542 S0023-DU-0612-31 2.479 0.008 

svoes Acena p ht hen e 83-32-9 175 158 90% 0.028 0.052 S0023-0U-0612-31 0.260 0.001 

svoes Acena p hthylene 208-96-8 175 171 98% 0.023 0.029 S0131-0U-0612-31 0.120 0.001 

svoes Anthracene 120-12-7 175 170 97% 0.048 0.068 S0023-0U-0612-31 0.300 0.001 

svoes Fl uorene 86-73-7 175 133 76% 0.025 0.046 S0023-0U-0612-31 0.200 0.001 

svoes 1-Met hylnaphthalene 90-12-0 37 2.5 68% 0 .004 0.003 S0026-0U-0001-25-32 0.011 0.002 

svoes 2-Met hylnaphthalene 91-57-6 175 171 98% 0.032 0.067 S0034-0U-0106-31 0.410 0.001 

svoes Naphthalene 91-20-3 175 162 93% 0.023 0.036 S0023-DU-0612-31 0.160 0.001 

svoes Phenanthrene 85-01-8 175 175 1()()0,li 0.220 0.323 S0023-DU-0612-31 1.400 0.002 

svoes High Molecular Weight PA:Hs PAH_High 175 175 1()()0,lj 2.131 2.446 S0032-DU-1218-31 12.014 0.024 

svoes Benzo(a)anth racene 56-55-3 175 175 1()()0,lj 0.219 0.289 S0032-DU-1218-31 1.500 0.002 

svoes Benzo(a)pyrene 50-32-8 175 175 1()()0,lj 0.214 0.239 S0032-DU-1218-31 1.200 0.002 

svoes Benzo(b)fl uorant hene 205-99-2 175 175 1()()0,lj 0.346 0. 381 S0032-DU-1218-31 2.000 0.003 

svoes Benzo (g,h,i )perylene 191-24-2 175 175 1()()0,lj 0.130 0.126 S0025-DU-0612-31 0.430 0.003 

svoes Benzo ( k}flu ora nthe n e 207-08-9 175 175 1()()0,lj 0.126 0.136 S0032-DU-1218-31 0.640 0.002 

svoes Chrysene 218-01-9 175 175 1()()0,li 0.264 0.334 S0032-0U-121&-31 1.800 0.002 
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Table A-7. Surficia l Soi l Summa:;i: - Ana~es 

Tota l Standa rd 
Maximum 

Chem ical CAS Det ec-tion 
Average 

Sample_No Detected 
Average 

Analyte Sample Detect Concentration Deviation MDL 
Group Number 

Number 
Frequency 

(mg/kg) (mg/kg) 
of Max Concentration 

(mg/kg) 
(mg/kg) 

SVOCs Dibenzo(a, h)anth racene 53--70-3 175 36 21% 0.006 0.008 S0026--0U-0001-25-32 0.034 0.002 

SVOCs Fluoranthene 206-44-0 175 175 100% 0.362 0.460 S0032-0 U-1218-31 2.300 0.002 

SVOCs lndeno(l,2,3-cd)pyrene 193-39-5 175 175 100% 0.124 0.115 S0032-0U-1218-31 0.380 0.003 

SVOCs Pyrene 129-00-0 175 175 l OO"Ai 0.354 0.426 S0032-0U-1218-31 1.800 0.002 

SVOCs Acetophenone 98-86-2 175 1 1% 0.021 0.016 S0674-0U-0001-31-V 0.092 0.028 

SVOCs Atrazine 1912-24-9 175 0 0% 0.026 0.016 0.035 

SVOCs Benzaldehyde 100-52-7 175 3 2% 0.023 0.015 S0026-0U-1218-32 0.021 0.031 

SVOCs 1,1'-Biphenyl 92-52-4 175 4 2% 0.037 0.070 S0034-0 U-0106-31 0.450 0-038 

SVOCs 4-Bromophenyl-phenylet her 101-55-3 175 0 0% 0.027 0.017 0.037 

SVOCs But ylbenzylphtha late 85-68-7 175 8 5% 0.027 0.014 S0031-0U-0001-31 0.039 0.034 

SVOCs Caprolactam 105-60-2 175 0 0% 0.028 0.017 0.038 

SVOCs Carbazole 86--74-8 175 9 5% 0.033 0.032 S0026-0U-1218-32 0.142 0.034 

SVOCs 4-Chloroan iline 106-47-8 175 0 0% 0.023 0.013 0.032 

SVOCs bis( 2-Chloroet hoxy) met hane 111-91-1 175 0 0% 0.023 0.014 0.033 

SVOCs Bis(2-Ch loroethyl}ether 111-44-4 175 0 O"Ai 0.023 0.013 0.031 

SVOCs 4-Ch lo ro-3-m ethyl phenol 59-50-7 175 0 O"Ai 0.023 0.014 0.033 

SVOCs 2-Chloronapht halene 91-58-7 175 0 O"Ai 0.026 0.015 0.037 

SVOCs 2-Chlorophenol 95-57-8 175 0 O"Ai 0.023 0.014 0.033 

SVOCs 4-Chlorophenyl-phenyl ether 7005-72-3 175 0 O"Ai 0.024 0.014 0.033 

SVOCs Dibenzofuran 132-64-9 175 11 6"Ai 0.031 0.026 S0023--0U-0612-31 0.140 0.037 

SVOCs 3,3 '-Diehl orobenzidine 91-94-1 175 0 O"Ai 0.021 0.013 0.032 

SVOCs 2,4-Dichlorophenol 120-83-2 175 0 O"Ai 0.024 0.014 0.035 

SVOCs Diethylphthalat e 84-66-2 175 0 O"Ai 0.023 0.014 0.032 

SVOCs 2,4-Dimethytphenol 105-67-9 175 0 O"Ai 0.024 0.014 0.037 

SVOCs Dimethylphthalate 131-11-3 175 0 O"Ai 0.026 0.016 0.036 

svoes DH t-butylphthalate 84-74-2 175 2 1% 0.026 0.016 S0036-0U-0106-31 0.036 0.033 

SVOCs 4,6-Di nitro-2-methyt phe no I 534-52-1 175 0 O"Ai 0.029 0.019 0.044 

SVOCs 2,4-Di nitre p heno I 51-28-5 175 0 O"Ai 0.023 0.014 0.032 

SVOCs 2,4-Dinitrotoluene 121-14-2 175 0 O"Ai 0.027 0.016 0.037 

SVOCs 2,6-Dinitrotoluene 606-20-2 175 0 O"Ai 0.026 0.016 0.034 

SVOCs Di-n-octyl phtha lat e 117-84-0 175 0 O"Ai 0.023 0.014 0.033 

SVOCs 1,4-Dioxane 123-91-1 175 0 O"Ai 0.010 0.007 0.015 

SVOCs bis(2-Ethythexyl)phthalate 117-81-7 175 63 36% 0.101 0.197 S0015-0U-0001-31 0.990 0.033 

SVOCs Hexachloro benzene 118-74-1 175 0 O"Ai 0.027 0.017 0.037 

SVOCs H exach lorobut a die ne 87-68-3 175 0 O"Ai 0.024 0.014 0.035 

SVOCs Hexachlorocyd o-pentad iene 77-47-4 175 0 O"Ai 0.032 0.024 0.053 
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Table A-7. Surficial Soil Su mma:;:,: - Analfes 

Tota l Standard 
Maximum 

Chem ical CAS Detection 
Average 

Sample_No Detected 
Average 

Analyte Sample Detect Concentration Deviation MDL 
Group Number 

Number 
Frequency 

{mg/kg) (mg/kg) 
of Max Concent ration 

{mg/kg) 
{mg/kg) 

SVOes Hexachloroethane 67-72-1 175 0 O'A\ 0.020 0.012 0.029 

SVOes lsophorone 78-59-1 175 0 O'A\ 0.021 0.012 0.031 

SVOes 2-Methylphenol 95-48-7 175 0 O'A\ 0.022 0.014 0.032 

SVOes 3-Methylphenol + 4-Methylphenol 106-44-5 138 0 O'A\ 0.Q15 0.013 0.027 

SVOes 4-Methylphenol 106-44-5 37 0 O'A\ 0.025 0.003 0.048 

SVOes 2-Nitroaniline 88-74-4 175 0 O'A\ 0.028 0.017 0.039 

SVOes 3-Nitroaniline 99-09-2 175 0 O'A\ 0.020 0.012 0.029 

SVOes 4-Nitroaniline 100--01-6 175 0 O'A\ 0.025 0.016 0.034 

SVOes Nitro benzene 98-95-3 175 0 O'A\ 0.023 0.014 0.032 

SVOes 2-Nitrophenol 88-75-5 175 0 O'A\ 0.026 0.016 0.037 

SVOes 4-Nitrophenol 100--02-7 175 0 O'A\ 0.027 0.016 0.040 

SVOes N-Nitroso-di-n propylamine 621-64-7 175 0 O'A\ 0.024 0.015 0.032 

SVOes N-Nitrosodiphenylamine 86-30-6 175 3 2% 0.026 0.015 S0018-DU-0612-31 0.021 0.036 

SVOes 2, 2 '-Oxybis( 1-chl oropropane) 108-60-1 175 0 O'A\ 0.021 0.013 0.031 

SVOes Pentachlorophenol 87-86-5 175 45 26% 0.006 0.006 S0001-0U-1824-31 0.032 0.005 

SVOes Phenol 108-95-2 175 0 O'A\ 0.023 0.014 0.034 

SVOes 1,2,4,5-Tetrachlorobenzene 95-94-3 175 0 O'A\ 0.026 0.016 0.037 

SVOes 2,3,4,6-Tetrachlorophenol 58-90-2 175 0 0% 0.026 0.016 0.036 

SVOes 2,4,5-Trichlorophenol 95-95-4 175 0 O'A\ 0.025 0.015 0.Q35 

SVOes 2,4,6-Trichlorophenol 88-06-2 175 0 O'A\ 0.029 0.017 0.040 

voes Acetone 67-64-1 176 67 38% 0.066 0.206 S0131-DU-1824-31-V 0.170 0.047 

voes Benzene 71-43-2 176 0 O'A\ 0.009 0.049 0.007 

voes Bromochloromethane 74-97-5 176 0 O'A\ 0.006 0.033 0.006 

voes Bromodichloromethane 75-27-4 176 0 O'A\ 0.005 0.028 0.005 

voes Bromoform 75-25-2 176 0 O'A\ 0.004 0.021 0.005 

voes Bromomet hane 74-83-9 176 0 0% 0.011 0.055 0.013 

voes 2-Butanone 78-93-3 176 11 6% 0.028 0.135 S0128-0U--0001-31-V 0.033 0.030 

voes carbon disulfi de 75-15-0 176 4 2% 0.006 0.033 S0005-DU-0612-31-V 0.004 0.006 

voes carbon tet rachloride 56-23-5 176 0 O'A\ 0.006 0.028 0.007 

voes Chlorobenzene 108-90-7 176 0 O'A\ 0.005 0.022 0.005 

voes Chi oro ethane 75-00-3 176 0 O'A\ 0.006 0.027 0.009 

voes Chloroform 67-66-3 176 1 1% 0.008 0.042 S0008-DU-1218-31-V 0.006 0.006 

voes Chloromet hane 74-87-3 176 0 O'A\ 0.006 0.025 0.007 

voes Cyclohexa ne 110-82-7 176 0 O'A\ 0.008 0.043 0.010 

voes Dibromochloromet hane 12448-1 176 0 O'A\ 0.006 0.033 0.006 

voes 1,2-Dibromo-3-chloropropane 96-12-.8 176 0 O'A\ 0.007 0.038 0.008 
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Table A-7. Surficial Soi l Summa~ - Anal~es 

Total Standa rd 
Maximum 

Chemical CAS Detection 
Average 

Sample_No Detected 
Average 

Analyte Sample Detect Concent rat ion Deviat ion MDL 
Group Number 

Number 
Frequency 

(mg/kg) (mg/kg) 
of M ax Concentration 

(mg/kg) 
(mg/kg) 

voes 1,2-Dibromoethane 106-93-4 176 0 O"Ai 0.005 0.027 0.005 

voes 1, 2-Di chi orobenze ne 95-50-1 176 0 O"Ai 0.006 0.032 0.006 

voes 1, 3-Di chi orobenze ne 541-73-1 176 0 O"Ai 0.006 0.033 0.006 

voes 1,4-Di chi orobenze ne 106-46--7 176 0 O"Ai 0.005 0.025 0.005 

voes Dichlorodifluoromethane 75-71-8 176 0 O"Ai 0.012 0.059 0.010 

voes 1, 1-Di chi oroetha ne 75-34-3 176 0 O"Ai 0.007 0.037 0.006 

voes 1,2-Dichloroethane 107-06-2 176 0 O"Ai 0.005 0.027 0.005 

voes 1, 1-Di chi oro ethene 75-35-4 176 0 O"Ai 0.009 0.052 0.008 

voes cis-1, 2-Dichloroethene 156-59-2 176 1 1% 0.008 0.038 S0002-DU-1218-31-V 0.031 0.006 

voes t rans-1,2-Dichloroethene 156-60-5 176 0 O"Ai 0.006 0.032 0.006 

voes 1, 2-Di chi oropropa ne 78-87-5 176 0 O"Ai 0.006 0.030 0.006 

voes cis-1,3-Dichloroprope ne 10061-01-5 176 0 O"Ai 0.006 0.032 0.006 

voes t rans-1,3-Dichloropropene 10061-02-6 176 0 O"Ai 0.009 0.046 0.009 

voes Et hyl benzene 100-41-4 176 2 1% 0.020 0.120 S0034-D U-0106-31-V 0.750 0.006 

voes 2-Hexanone 591-78-6 176 16 9"Ai 0.027 0.144 S0128-0U-0001-31-V 0.019 0.030 

voes lsopropylbenzene 98-82-8 176 2 1% 0.022 0.128 S0034-0U-0106-31-V 0.800 0.005 

voes Methyl acetat e 79-20-9 176 10 6% 0.007 0.032 S0128-0U-0001-31-V 0.004 0.007 

voes Methyl tert-butyl et her 1634-04-4 176 0 O"Ai 0.006 0.029 0.006 

voes Methylene ch lo ride 75-09-2 176 39 22% 0.009 0.028 S0004-0U-0001-25-31-V 0.014 0.006 

voes Methylcyclohexane 108-87-2 176 2 1% 0.021 0.123 S0034-0U-0106-31-V 0.770 0.011 

voes 4-Methyl-2-pentanone 108-10-1 176 0 O"Ai 0.008 0.033 0.010 

voes Styrene 100-42-5 176 0 O"Ai 0.006 0.029 0.005 

voes Tetrachloroethene 127-18-4 176 0 O"Ai 0.005 0.023 0.006 

voes 1, 1, 2,2-T etrachl oroethane 79-34-5 176 0 O"Ai 0.007 0.033 0.006 

voes Toluene 108-88-3 176 9 5% 0.012 0.067 S0034-0U-0106-31-V 0.420 0.006 

voes 1,1,1-Trichloroet hane 71-55-6 176 0 O"Ai 0.006 0.028 0.005 

voes 1,1,2-Trichloroet hane 79-00-5 176 0 O"Ai 0.005 0.027 0.005 

voes 1, 2,3-Trichlorobenzene 87-61-6 176 0 O"Ai 0.006 0.031 0.006 

voes 1, 2,4-Trichlorobenzene 120-82-1 176 0 O"Ai 0.007 0.034 0.006 

voes Trichloroethene 79-01-6 176 0 O"Ai 0.005 0.025 0.005 

voes Tri ch lorofl u orometha ne 75-69-4 176 0 O"Ai 0.008 0.043 0.008 

voes 1, 2,3-Trichloropropa ne 96--18-4 37 0 O"Ai 0.001 0.000 0.003 

voes 1, l ,2-Trichloro-1,2, 2-Trifluoroethane 76--13-1 176 0 O"Ai 0.011 0.060 0.012 

voes 1, 2,4-Trimet hyl benzene 95-63-6 39 2 5% 1.001 4.242 S0034-0 U-0106--31-V 18.000 0.001 

voes 1, 3,5-Trimethyl benzene 108-67-8 38 1 3% 1.334 5.657 S0034-0 U-0612-31-V 24.000 0.001 

voes Vinyl ch loride 75-01-4 176 1 1% 0.008 0.031 S0002-0U-1218-31-V 0.039 0.007 
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Table A-7. Surfidal Soi l Summary - Analytes 

Chemical 
Group 

voes 
voes 

Notes: 

m,p-Xylene 
o-Xylene 

Analyte 

svoes: Semi volati le organic compounds 

voes: Volat ile organic compounds 

MDL: Method detection limit 

mg/kg: Mi lligram per kilogram 

Total 
CAS 

Sample 
Number 

Number 

179601-23-1 176 

95-47-6 176 

Detedion 
Avemge 

Detect Conce ntration 
Frequency 

(mg/kg) 

3 2% 0.124 

3 2% 0.063 
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Standard 
Maximum 

Sample_No Detected 
Average 

Deviation MDL 
(mg/kg) 

of Max Concentration 
(mg/kg) 

(mg/kg) 

0.768 S0034-DU-0106-31-V 4.800 0.005 

0.384 S0034-DU-0106-31-V 2.400 0.005 



Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-8. Surficia l Soil Summary - OU1 Runyon Park - Analytes 

Total Standard 
Maximum 

Chemical Detection 
Average 

Sample_No Detected 
Average 

Analyte 
CAS 

Sample Detect Concentration Deviation MDL 
Group Number 

Number 
Frequency 

(mg/kg) (mg/kg) 
of Max Concent ration 

(mg/kg) 
(mg/kg) 

Metals Antimony 7440-3 fr.O 14 14 l OO"A\ 6.119 4.176 S1922-Q-0612-31-ICP 16.400 0.118 

Metals Arsenic 7440-38-2 128 128 100% 22.534 15.230 S1922-FF-1218-31 60.500 

Metals Ba rium 7440-39-3 14 14 100% 168.450 35.727 S1922-H•l 218-31-ICP 250.000 0.436 

Metals Beryllium 7440-41-7 14 14 100% 0.576 0 .077 S1922-Z-0001-31-ICP 0.750 0.045 

Metals Cadmium 744~-9 14 14 100% 3.851 1.980 S1922-AA-0612--01-ICP 8.900 0.050 

Metals Chromium 7440-47-3 14 14 100% 21.579 15.964 S1922-AA-0612--01-ICP 66.500 0.112 

Metals Chromium, Hexavalent 18540-29--9 127 118 93% 2.763 4.101 S1922-AA--0001--01 18.400 0.003 

Metals Cobalt 7440-48-4 14 14 l OO"A\ 4.579 0 .946 S1922-FF-1218-31-ICP 6.300 0.059 

Metals Copper 7440-50-8 128 128 100% 105.071 84.676 S1922-FF-1218-31 379. 000 

Metals Lead 7439-92-1 128 128 100% 469.467 416.395 S1922-FF-1218-31 1,490.000 

Metals Manganese 7439-96-5 128 128 100% 586.521 127.636 S1922-GG-0001-31 1,070.000 

Metals Mercury 7439-97--6 128 56 44% 0.105 0.105 S1922-E--0612-31 0.400 0 .008 

Metals Nickel 7440-02--0 14 14 100% 89.693 50.930 S1922-G• 1218-31-ICP 167.000 0.165 

Met als Se lenium 7782-49-2 14 1 7% 0.246 0.336 S1922-R-1218--0HCP 1.400 0.313 

Metals Silver 7440-22-4 14 13 93% 0.914 0.754 S1922-AA-0612--01-ICP 2.700 0.054 

Metals Thallium 7440-28--0 14 0 O"A\ 0.035 0.012 0 .0 69 

Metals Vanadium 7440-62-2 14 14 l OO"A\ 15.679 2.534 S1922-T-1218-31-ICP 21.400 0.264 

Metals Zinc 7440-66--6 128 128 l OO"A\ 532..417 404.115 S1922-FF-1218-31 1,630.000 

SVOCs Acenapht hene 83-32°9 128 124 97% 0.098 0.165 S1922-F--0612-31 0.750 0.000 

SVOCs Acenaphthylene 208-96-8 128 128 100% 0.060 0.084 S1922-E--0612-31 0.257 0.001 

SVOCs Acet ophenone 9&-86-2 128 8 6% 21.203 3.878 S1922-E--0106-31 11.346 0.039 

SVOCs Anthracene 120-12-7 128 128 100% 0.215 0.366 S1922-F--0106-31 1.400 0.001 

SVOCs Atrazine 1912-24-9 128 0 O'A\ 17.755 1.484 0.034 

SVOCs Benzaldehyde 100-52-7 128 7 5% 16.901 2.892 S1922-E--0612-31 9.346 0.031 

SVOCs Ben zo( a)a nthracen e 56-55-3 128 128 100% 1.165 2.988 S1922..f--0612-31 14.000 0.003 

SVOCs Benzo(a)pyrene 50-32-8 128 128 100% 1.778 6.734 S1922-E--0612-31 38.133 0.003 

SVOCs Ben zo( b )fl uorant he ne 205-99-2 128 128 100% 2.409 9.248 S1922-E--0612-31 52.333 0.003 

SVOCs Ben zo(g,h, i) pe rylene 191-24-2 128 128 l OO"A\ 0.600 1.974 S1922-E--0612-31 11.243 0.002 

SVOCs Ben zo( k)fl uoranthe ne 207-08-9 128 128 100% 0.645 2.303 S1922-E--0612-31 13.037 0.002 
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Table A-8. Surficial, Soil Summary - OU! Runyon Park - Analytes 

Total Average Standard 
Maximum 

Chemical CAS Detection Sample_No 
Average 

Analyte Sa mple Detect Concentration Deviat ion 
Detected 

Mm 
Group Number Frequency of Max Concent ration 

Number (mg/kg) (mg/kg) (mg/kg) 
(mg/kg) 

SVOCs 1,1'-Biphenyl 92-52-4 128 7 5% 17.932 4.658 S1922-F-0612-31 0.220 0.032 

SVOCs 4-Bromophenyl-phenylether 101-55-3 128 0 0% 20.453 3.729 0.038 

SVOCs Butyl be nzyl phth alate 85-68-7 128 0 0% 28.182 3.253 0.053 

SVOCs caprolactam 105-60-2 128 2 2% 16.948 2.907 S1922-L-0106--01 0.037 0.031 

SVOCs carbazole 86-74-8 128 22 17% 18.764 6.243 S1922-X-1218-31 15.686 0.036 

SVOCs 4-Chloroaniline 106-47-8 128 1 1% 12.729 2.875 S1922-0D-1218-31 0.390 0.023 

SVOCs bis(2-Ch lo roe th oxy)met hane 111-91-1 128 0 ()0,6 20.500 4.677 0.037 

SVOCs Bis(2-Chloroethyl) et her 111-44-4 128 0 ()0,6 24.354 7.440 0.043 

SVOCs 4-Chloro-3-methylphenol 59--50-7 128 0 ()",6 16.526 2.409 0.031 

SVOCs 2-Chl orona pht ha lene 91-58-7 128 0 ()",6 19.698 5.931 0.035 

SVOCs 2-Chlorophenol 95-57-8 128 0 ()",6 21.729 6.246 0.039 

SVOCs 4-Chlorophenyl-phenyl ether 7005-72-3 128 0 ()0,6 19.391 2.974 0.036 

SVOCs Chrysene 218-01-9 128 128 100",6 1.011 2.385 S1922-F-0612-31 11.000 0.003 

SVOCs Di benzo( a,h )anth ra cene 53-70-3 128 128 100",6 0.188 0.680 S1922-E-0612-31 3.860 0.001 

SVOCs Di benzofu ran 132-64-9 128 21 16% 18.348 6.692 S1922-X-1218-31 15.688 0.035 

SVOCs 3,3 ' -Dichlorobenzidi ne 91-94-1 128 0 ()",6 26.771 2.957 0.050 

SVOCs 2,4-Dichlorophenol 120-83-2 128 0 ()0,6 17.161 3.428 0.031 

svocs Diethylphthalate 84-66-2 128 0 ()",6 18.630 3.996 0.034 

SVOCs 2,4-Dimethylphenol 105-67-9 128 0 ()0,6 30.141 5.381 0.056 

SVOCs Dim ethylpht halate 131-11-3 128 0 ()0,6 18.557 4.293 0.034 

SVOCs Di-n-b utyl phthalate 84-74-2 128 0 ()",6 18.552 1.622 0.035 

SVOCs 4, 6-Dinit ro-2-methyl phenol 534-52-1 119 0 ()0,6 19.708 2.176 0.037 

SVOCs 2,4-Dinit rophe nol 51-28-5 119 0 ()",6 12.697 1.381 0.024 

SVOCs 2,4-Dinit rotol uene 121-14-2 128 0 ()0,6 20.156 3.078 0.037 

SVOCs 2,6-Dinit rotoluene 606-20-2 128 0 ()0,6 16.740 2.588 0.031 

SVOCs Di-n-octylphthalate 117-84-0 128 0 ()0,6 20.094 2.511 0.037 

SVOCs 1,4-Dioxane 123-91-1 128 0 ()0,6 20.823 9.952 0.035 

SVOCs bis( 2-E thy! hexyl)phthalate 117-81-7 128 36 28% 18.422 1.454 S1922-X-0001-31 11.512 0.036 

SVOCs Fluoranthene 206-44-0 128 128 100",6 0.903 1.256 S1922-F-0106-31 4.400 0.002 
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Table A-8. Surficial Soil Summary - OU1 Runyon Park - Analytes 

Total Average Standard 
Maximum 

Chemical CAS Detection Sample_No Detected 
Average 

Analyte Sample Detect Concentration Deviation M DL 
Group Number Frequency of Max Concentration 

Number (mg/ kg} (mg/kg} (mg/kg) 
(mg/kg} 

svocs Fluorene 86-73-7 128 118 92% 0.104 0.156 S1922-F-0612-31 0.710 0.000 

SVOCs Hexachlorobenzene 118-74-1 128 0 OOA\ 20.964 5.836 0.037 

SVOCs Hexachlorobutadiene 87-68--3 128 0 0% 22.464 6.808 0.040 

SVOCs Hexachlorocyclo-pentad iene 77-47-4 128 0 OOA\ 16.573 8.603 0.028 

SVOCs Hexachloroethane 67-72-1 128 0 0% 22.729 5.709 0.041 

SVOCs lndeno(l,2,3-cd)pyrene 193-39-5 128 128 100% 0.706 2 .. 407 S1922-E-0612-31 13.693 0.003 

SVOCs lsophorone 78-59-1 128 0 O'A\ 20.396 3.754 0.037 

SVOCs 2-Met hylnaphthalene 91-57-6 128 127 99% 0.213 0.817 S1922-F-0612-31 0.840 0.001 

SVOCs 2-Methylphenol 95-48-7 128 0 O'A\ 19.458 6.423 0.034 

SVOCs 4-Methylphenol 106-44-5 128 0 OOA\ 21.432 6.034 0.038 

SVOCs Naphthalene 91-20-3 128 121 95% 0.240 0.756 S1922-F-0612-31 1.100 0.001 

SVOCs 2-Nitroaniline 88-74-4 128 0 O'A\ 16.703 3.213 0.031 

SVOCs 3-Nitroaniline 99-09-2 128 0 O'A\ 15.510 2.207 0.029 

SVOCs 4-Nitroaniline 100-01-6 128 0 OOA\ 17.203 2.052 0.032 

SVOCs Nit robenzene 98-95-3 78 0 O'A\ 15.764 1.144 0.030 

SVOCs 2-Nitrophenol 88-75-5 128 0 O'A\ 20.891 4. 046 0.038 

SVOCs 4-Nitrophenol 100-02-7 128 0 OOA\ 23.026 2.766 0.043 

SVOCs N-Nitroso-di-n propylamine 621-64-7 128 0 0% 18.927 2.590 0.035 

SVOCs N-Nitrosod iphenylamine 86-30-6 128 0 O'A\ 20.656 3.815 0.038 

SVOCs 2, 2' -Qxybis(l-chloropropa ne) 108-60-1 12.8 0 OOA\ 22.729 5.251 0.041 

SVOCs Pentachlorophenol 87-86-5 128 65 51% 3.955 6.713 S1922-X-1218-31 0.267 0.005 

SVOCs Ph e nant h rene 85-01-8 128 128 lOO'A\ 0.714 1.131 S1922-F-0106-31 4 .500 0.002 

SVOCs Phenol 108-95-2 128 1 1% 18.781 4.214 S1922-0-0106-31 0 .037 0.034 

SVOCs Pyrene 129-00-0 128 128 l OO'A\ 1.132 2.194 S1922-F-0612-31 10.000 0.004 

SVOCs 1, 2, 4,5-T etrachlorobenzene 95-94-3 128 0 O'A\ 20.786 7.939 0.036 

SVOCs 2,3,4,6-Tetrachlorop henol 58-90-2 128 0 O'A\ 16.578 3.992 0.030 

SVOCs 2,4,5-Trich lorophenol 95-95-4 128 0 O'A\ 19.349 3.682 0.035 

SVOCs 2,4,6-Trich lorophenol 88-06-2 128 0 O'A\ 17.661 3.870 0.032 

voes Acetone 67-64-1 126 91 72% 0.845 0.770 S1922-AA-1218-01-VOA 0.110 0.003 
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Table A-8. Surficia l Soil Summary - OU! Runyon Park - Analytes 

Total Average Standard 
Maximum 

Chemical CAS Detect ion Sample_No 
Average 

Analyte Sample Detect Concentration Deviation 
Detected 

MDL 
Group Number Frequency of Max Concentration 

Number (mg/kg) (mg/kg) (mg/kg) 
(mg/kg) 

v o es Benzene 71-43-2 125 1 1% 0.078 0.040 S1922-G-0612-31-VOA 0.022 0.000 

v o es Bromochloromethane 74°97-5 126 0 ()',6 0.110 0.065 0.000 

v o es Bromodichloromethane 75-27-4 125 0 ()',6 0.072 0.024 0.000 

v o es Bromoform 75-25-2 119 0 ()',6 0.076 0.023 0.000 

vo es Bromomethane 74-&3-9 126 0 ()',6 0.241 0.111 0.000 

v o es 2-Butanone 78-93-3 126 1 1% 1.596 0.545 S1922-P-1218-01-VOA 0.010 0.003 

v o es carbon d isu lf i de 75-15-0 126 13 10",6 0.057 0.025 S1922-E-0612-31-VOA 0.045 0.000 

voes carbon tetrachloride 56-23-5 125 0 ()',6 0.058 0.027 0.000 

v o es Chlorobenzene 108-90-7 125 0 0",6 0.077 0.029 0.000 

voes Chi oroetha n e 75--00-3 126 0 ()',6 0.148 0.064 0.000 

v o es Chloroform 67-66-3 126 2 2% 0.227 0.131 S1922-P-0612-01-VOA 0.005 0.000 

v o es Chlorometha ne 74-87-3 126 0 ()',6 0.075 0.040 0.000 

voes cyclohexane 110-82-7 126 7 6",6 0.072 0.040 S1922-AA-1218-01-VOA 0.006 0.000 

v o es Dibromoch I oromethane 124-48-1 125 0 0",6 0.064 0.034 0.000 

v oes 1, 2-Dib romo-3-chloropropa n e 96-12-8 119 0 ()',6 0.414 0.230 0.001 

voes 1,2-Dibromoethane 106-93-4 125 0 0",6 0.109 0.044 0.000 

v o es 1,2-Dichlorobenzene 95-50-1 119 0 ()',6 0.098 0.051 0.000 

voes 1,3-Dichlorobenzene 541-73-1 119 0 0",6 0.083 0.032 0.000 

voes 1,4-Dichlorobenzene 106-46-7 119 0 0",6 0.072 0.027 0.000 

voes Dichlorod ifluoromethane 75-71-8 126 0 ()',6 0.167 0.071 0.000 

v o es 1, 1-Dichloroethane 75-34-3 126 0 ()',6 0.075 0.029 0.000 

v o es 1,2-Dichloroethane 107-06-2 126 0 0",6 0.092 0.056 0.000 

voes 1, 1-Dichloroethene 75-35-4 126 0 ()',6 0.097 0.033 0.000 

vo es cis-1, 2-D ichlo roet hene 156-59-2 126 0 (l",6 0.063 0.021 0.000 

voes trans-1,2-Dichloroethene 156-60-5 126 0 0",6 0.061 0.020 0.000 

v o es 1, 2-Dichloropropa ne 78--87-5 125 0 ()',6 0.103 0.068 0.000 

voes cis-1, 3--D ichlo ro propene 10061-01-5 125 0 0",6 0.321 0.223 0.001 

voes tr.ans-1,3-Dichloropropene 10061-02-6 125 0 0",6 0.125 0.052 0.000 

voes Ethyl benzene 100-41-4 125 3 2",6 0.073 0.036 S1922-AA-0612-01-VOA 0.001 0.000 
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Table A-8. Surficia l Soil Summary - OU1 Runyon Park - Analytes 

Total Average Standard 
Maximum 

Chemical CAS Detection Sample_No Detected 
Ave rage 

Analyte Sample Detect Concentration Deviation MDL 
Group Number Frequency of Max Concentration 

Number (mg/kg) (mg/kg) (mg/kg) 
(mg/kg) 

voes 2-Hexanone 591-78-6 125 0 O"Ai 1.471 0.431 0.002 

voes lsopropylbenzene 98-82-8 125 1 1% 0.050 0.017 S1922-M--0612-01-VOA 0.000 0.000 

voes Methyl acetate 79-20-9 126 3 2% 0.649 0.274 S1922-R--0001-01-VOA 0.096 0.001 

voes Methyl tert-butyl ether 1634--04-4 126 0 O"Ai 0.087 0.055 0.000 

voes Methylene chloride 75--09-2 126 0 O"Ai 0.056 0,025 0.000 

voes Met hylcyclo hexane 108-87-2 126 1 1% 0.113 0.087 S1922-M-1218-01-VOA 0.004 0.000 

voes 4-Met hyl-2-pentanone 108-10-1 125 0 O"Ai 0.458 0.199 0.001 

voes Styrene 100-42-5 125 0 O"Ai 0.062 0.024 0.000 

voes Tetrach loroet hene 127-18-4 125 11 9% 0.053 0.023 S1922-G-0612-31-VOA 0.020 0.000 

voes 1, 1,2, 2-T etrachloroet hane 79-34-5 125 0 O'Ai 0.096 0.034 0.000 

voes Tol uene 108-88-3 126 41 33% 0.043 0.024 S1922-AA-0612-01-VOA 0.003 0.000 

voes 1,1,1-Trich loroethane 71-55-6 125 0 O'Ai 0.071 0.044 0.000 

voes 1,1,2-Trich loroethane 79--00-5 125 0 O'Ai 0.088 0.032 0.000 

voes 1,2,3-Trich loro benzene 87-61-6 100 0 O'Ai 0.169 0.053 0.000 

voes 1,2,4-Trich lorobenzene 120-82-1 119 0 O"Ai 0.156 0.051 0.000 

voes Trichloroethene 79-01-6 125 22 18% 0.068 0.030 S1922-Y-0106-31-VOA 0.001 0.000 

voes Tri chlorofluo romethane 75-69-4 126 3 2% 0.089 0.065 S1922-M-1218-01-VOA 0.002 0.000 

voes 1,1,2-Trich loro-1, 2,2-Trifl u oroetha ne 76-13-1 126 0 O'Ai 0.147 0.094 0.000 

voes Vinyl chloride 75--01-4 126 0 O'Ai 0.089 0.035 0.000 

voes m, p-Xylene 179601-23-1 126 12 10% 0.070 0.028 S1922-AA-0612-01-VOA 0.004 0.000 

voes o-Xylene 95-47-6 126 6 5% 0.072 0.025 S1922-M-0612-01-VOA 0.003 0.000 

Inorganic %TS N679 128 128 100% 94.644 3.105 S1922-P--0001-01 98.480 0.010 

Notes: 

SVOCs: Semi volat ile organic compounds 

voes: Volatile organic compounds 

MDL: Method detection limit 

mg/kg: M ill igram per kil ogram 
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Table A-9. Surficial Soil Summary - OU1 Benedict Park -Analytes 

Total Standard 
Maximum 

Chemical Detection 
Average 

Sample_No Detected 
Average 

Analyte 
CAS 

Sample Detect Concentration Deviation M DL 
Group Number 

Number 
Frequency 

(mg/kg) (mg/kg) 
of Max concentrat ion 

(mg/kg) 
(mg/kg) 

Metals Ant imony 7440-36-0 13 13 l OO"Al 1.634 0.931 S1056-F-1218-31-ICP 3.000 0.047 

Metals Arsenic 7440-38-2 28 28 1000,. 230.487 251.653 S1056-G..0612-31 657.000 

Metals Barium 7440-39-3 13 13 l OO"Al 197.571 64.810 S1056-F--0106-31-ICP 323.000 0.191 

Metals Berylli um 74-40-41-7 13 13 l OO"Al 0.566 0.103 S1056-D--0106-31-ICP 0.670 0.027 

Metals Cad mium 74-40-43-9 13 13 l OO"Al 37.814 31.209 51056-C-0612-31-ICP 71.300 0.036 

Metals Chromium 74-40-47-3 13 13 l OO"Al 9.914 3.197 S105 6-A-0001-31-ICP 13.900 0.048 

Meta ls Cobalt 74-40-48-4 13 13 l OO"Al 4.829 0.626 S1056-F--0106-31-ICP 5.800 0.022 

Metals Copper 7440-50-8 28 28 l OO"Al 86.786 42.282 S1056-F--0106-31 161.000 

Metals Lead 7439-92-1 28 28 100% 537.143 231.441 S1056--E-1218-31 880.000 

Metals Manganese 7439-96-5 28 28 100% 612.429 98.178 S1056--E-1218-31 785.000 

Metals Nickel 7440-02-0 13 13 l OO"Al 50.943 32.952 S105 6-A-1218-31-ICP 118.000 0.029 

Metals Selenium 7782-49-2 7 2 29% 0.389 0.525 S1056-F-1218-31-ICP 1.300 0.169 

Meta ls Silver 7440-22-4 13 13 100% 1.366 0.957 S1056-F-1218-31-ICP 3.000 0.021 

Metals Thallium 7440-28-0 10 7 70% 0.457 0.397 51056-G..0001-31-ICP 1.100 0.034 

Metals Vanadium 7440-62-2 13 13 100% 24.371 3.157 S1056-G-0001-31-ICP 29.800 0.110 

Metals Zinc 7440-66-6 28 28 100% 444.286 196.599 S1056--E-1218-31 871.000 

Notes: 

MDL: M ethod detection limit 

mg/kg: Milligram per kilogram 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-10. Surficia l Soil Summary - OU1 Bessemer Park - Analytes 

Total St andard 
Maximum 

Chemical CAS Detection 
Average 

Sample_No Detected 
Average 

Analyte Sample Detect Concentration Deviation MDL 
Group Number 

Number 
Frequency 

(mg/kg) (mg/kg) 
of Max Concentration 

(mg/kg) 
(mg/kg) 

Meta ls Antimony 7440-3~ l1 6 55% 0.458 0.293 S1980-D-0106-31-ICP 0.830 0.048 

Meta ls Arsenic 7440-38-2 20 20 l 0O"Ai ll.960 0.808 S1980-C-0106-31 13.000 

Meta ls Bariu m 7440-39-3 11 11 100% 135.200 7.563 S1980-A-0001-31-ICP 147.000 0.202 

Meta ls Beryll ium 7440-41-7 11 11 l 0O"Ai 0.534 0.017 S1980-D-0612-31-ICP 0.560 0.026 

Meta ls Cad mium 7440-43-9 11 11 l OO"Ai 2.680 0.427 S1980-C-0106-31-ICP 3.300 0.038 

Meta ls Chromium 7440-47-3 11 11 l OO"Ai 11.500 1.991 S1980-E-0001-31-ICP 14.700 0.048 

Meta ls Cobalt 7440-48-4 11 11 l 0O"Ai 5.540 0.182 
S1980-A--0106-31-ICP; 

S1980-D-0612-31-l CP 
5.700 0.023 

Meta ls Copper 7440-50-8 20 20 lOO"Ai 69.780 9.085 S1980-B-0106-31 79.200 

Metals Lead 7439-92-1 20 20 l OO"Ai 151.467 21.915 S1980-C-0106-31 187.000 

Metals Manganese 7439-96-5 20 20 lOO"Ai 506.933 37.912 S1980-C-0106-31 569.000 

Metals Nickel 7440-02--0 11 11 l OO"Ai 36.540 12.943 S1980-C-1218-31-ICP 54.800 0.028 

Metals Se lenium 7782-49-2 5 0 O"AJ 0.078 0.007 0.156 

Metals Silver 7440-22-4 11 10 91% 1.092 0.433 S1980-A-0001-31-ICP 1.600 0.023 

Metals Tha llium 7440-28--0 7 2 29% 0.102 0.104 S1980-D-0106-31-I CP 0.230 0.040 

Metals Vanadium 7440-62-2 11 11 lOO"Ai 23.700 1.158 S1980-C-1218-31-ICP 25.100 0.109 

Metals Zinc 7440-66-6 20 20 l OO"Ai 323.667 46.066 S1980-C-0001-31 379.000 

Notes: 

MDL: Method det ection limit 

mg/kg: M ill igram per kilogram 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-11. Surficia l Soi l Summary - OU1 Bessemer School Park - Analytes 

Tota l St andard 
Maximum 

Chemical Detection 
Average 

Sample_No Detected 
Average 

Analyte 
CAS 

Sample Det ect Concentration Deviation MDL 
Group Number 

Number 
Frequency 

(mg/kg) (mg/kg) 
of Max Concentration 

(mg/kg) 
(mg/kg) 

Metals Antimony 7440-35-0 4 3 75% 0.439 0.357 S0962-B-0001-01-ICP 0.720 0.039 

Met als Arsenic 7440-3&-2 16 16 100",;\ 9.243 1.883 S0962-B-0612-01 11.400 

Met als Barium 7440-39-3 9 9 lOO"Ai 137.500 21.992 S0962-D-0612-01-ICP 159.000 0.074 

Met als Beryl lium 7440-41-7 9 9 lOO"Ai 0.463 0.026 S0962-C-0106-31-ICP 0.490 0.012 

Met als Cadmium 7440-43-9 9 9 lOO"Ai 1.623 0.914 S0962-B-O 106-01-ICP 2.900 0.027 

Met als Chromium 7440-47-3 9 9 lOO"Ai 10.450 1.718 S0962-B-0001-01-ICP 12.600 0.017 

Met als Coba lt 7440-4&-4 9 9 100",;\ 5.350 0.794 S0962-C-0106-31-ICP 6.500 0.009 

Met als Copper 7440-50-8 16 16 lOO"Ai 40.363 13.287 S0962-B-0105-01 59.100 

Meta ls Lead 7439-92-1 16 16 lOO"Ai 134.950 109.994 S0962-B-0105-01 290.000 

Meta ls Manganese 7439-96-5 16 16 lOO"Ai 443.250 41.700 S0962-B-0105-01 505.000 

Meta ls Nickel 7440-02-0 9 9 lOO"Ai 24.325 3.457 S0962-D-0106-01-l CP 28.700 0.018 

Meta ls Selenium 7782-49-2 1 0 O"Ai O.Q75 0.150 

Meta ls Silver 7440-22-4 7 7 lOO"Ai 0.388 0.200 S0962-B-0105-01-ICP 0.680 0.013 

Meta ls Thallium 7440-28-0 1 1 lOO"Ai 0.160 S0962-D-0612-01-ICP 0.160 0.048 

Meta ls Vanad ium 7440-62-2 9 9 lOO"Ai 24.650 4.791 S0962-D-0612-01-l CP 31.000 0.031 

Meta ls Zinc 7440-66-6 16 16 lOO"Ai 232.250 105.092 S0962-B-0105-01 374.000 

Notes: 

MDL: Met hod detection limit 

mg/kg: M illigram per kilogram 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-12. Surficia l Soil Summary - OU1 Moynihan Park - Analytes 

Tota l Standard 
Maximum 

Chemical Detection 
Average 

Sample_No Detected 
Ave rage 

Analyte 
CAS 

Sample Detect Concent rat ion Deviat ion MDL 
Group Number 

Number 
Frequency 

(mg/kg) (mg/kg) 
of Max Co nee nt rat ion 

(mg/kg) 
(mg/kg) 

S2280-A-0001-31-ICP; 

M etals Ant imony 7440-36-0 10 10 100',6 1.242 0. 203 S2280-A-010 6-31-ICP; 1.400 0.008 

S2280-D-0106-31-ICP 

M etals Arsenic 7440-38-2 27 27 100% 15.940 3.629 S2280-C-1218-31 19.300 

M etals Barium 7440-39-3 10 10 100% 232.800 29.304 S2280-D-0106-31-ICP 284.000 0.030 

M etals Beryll ium 7440-41-7 10 10 100% 0.718 0.140 S2280-D-0106-31-ICP 0.900 0.008 

M etals cadmium 7440-43-9 10 10 100% 2.540 0.321 S2280-PA-0106-31-ICP 3.100 0.010 

M etals Chromium 7440-47-3 10 10 100% 14.700 1.500 S2280-A-0001-31-I CP 15.800 0.027 

M etals Cobalt 7440-48-4 10 10 100% 5.540 0. 251 S2280-PA-0106-31-ICP 5.900 0.006 

M etals Copper 7440-50-8 27 27 100% 75.000 14.738 S2280-APW-0001-01 90.300 

Metals Lead 7439-92-1 27 27 100% 324.643 118.595 S2280-B-0612-31 509.000 

Metals Manganese 7439-96-5 27 27 100% 475.857 61.174 S2280-0-0106-31 570.000 

Metals Nickel 7440-02-0 10 10 100% 52.200 57.738 S2280-PA-0001-31-ICP 155.000 0.011 

Metals Selenium 7782-49-2 10 10 100% 2.168 0.856 
S2280-A-0001-31-ICP; 

2.600 0.104 
S2280-C-0001-31-ICP 

Metals Silver 7440-22-4 10 10 100% 2.084 0.667 S2280-D-0001-31-ICP 2.600 0.007 

Metals Thallium 7440-28-0 10 0 0% 0.004 0.000 0.007 

Metals Vanad ium 7440-62-2 10 10 100% 23.100 0.837 S2280-A-0106-31-I CP 24.100 0.010 

Metals Zinc 7440-66-6 27 27 100% 333.643 80.411 S2280-D-0106-31 464.000 

Notes: 

MDL: M ethod detection lim it 

mg/kg: M il ligram per kilogram 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-13. Surficial Soil Summary - OU1 Stauter Field - Ana lytes 

Total Standard 
Maximum 

Chemical CAS Det ection 
Average 

Sample_No Detected 
Ave rage 

Analyte Sample Detect Concentration Deviat ion MDL 
Group Number 

Number 
Frequency 

(mg/kg) (mg/kg) 
of Max Concent rat ion 

(mg/kg) 
(mg/kg) 

Metals Ant imony 7440-36-0 12 9 75% 0.542 0.039 
S0505-B-0001-31-ICP; 

S0505-E-0001-31-ICP 
0.580 0.057 

Metals Arsenic 7440-38-2 20 20 100% 8.684 1.570 S0505-0-0612-31 11.100 

Metals Barium 7440-39-3 12 12 100% 160.800 25.704 S0505-C-1218-31-ICP 195.000 0.242 

Metals Beryllium 7440-41-7 12 12 100% 0.492 0.054 S0505-B-0106-31-ICP 0.570 0.031 

Metals cadmium 7440-43-9 12 12 100% 1.640 0.195 S0505-A-0612-31-ICP 1.900 0.044 

Metals Chromium 7440-47-3 12 12 100% 13.200 3.663 
S0505-B-0001-31-ICP; 

S0505-C -OOO 1-31-ICP 
17. 100 0.058 

Metals Cobalt 7440-48-4 12 12 100% 5.080 0.444 S0505-B-0106-31-ICP 5. 800 0.027 

Metals Copper 7440-50-8 20 20 100% 60.700 15.320 S0505-B-1218-31 87.200 

Metals Lead 7439-92-1 20 20 100% 123.580 43.187 S0505-B-1218-31 184.000 

Metals Manganese 7439-96-5 20 20 100% 432.000 37.423 S0505-B-1218-31 478.000 

Metals Nickel 7440-02-0 12 12 100% 33.560 4.313 S0505-0-0106-31-ICP 37.600 0.033 

Meta ls Selenium 7782-49-2 5 1 20"A\ 0.367 0.578 S0505-B-0106-31-1 CP 1.400 0.204 

Meta ls Silver 7440-22-4 12 10 83% 0.670 0.319 S0505-B-0106-31-ICP 1.100 0.027 

Meta ls Thall ium 7440-28-0 5 2 40% 0.085 0.082 S0505-C-1218-31-ICP 0.180 0.067 

Meta ls Vanadium 7440-62-2 12 12 100% 23.260 2.038 S0505-C-1218-31-ICP 25.900 0.131 

Meta ls Zinc 7440-66-6 20 20 100% 212.400 38.630 S0505-A-0001-31 268.000 

Notes: 

MOL: Method detection limit 

mg/kg: M ill igram per kflogram 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table A-14. Soi l Summary- Union Pacific ROW Soil - Analytes 

Tot al St andard 
Maximum 

Chemical Det ection 
Average 

Sample_No Detected 
Average 

Analyte 
CAS 

Sample Detect Concentration Deviation MDL 
Group Number 

Number 
Frequency 

(mg/kg) (mg/kg) 
of Max Concentration 

(mg/kg) 
(mg/kg) 

Metals Aluminum 7429-90-5 13 13 100"..;\ 10,421.462 3,128.610 SL-EC0-05-00-02 16,800.000 0.560 

Metals Antimony 7440-36-0 13 3 23% 1.774 3.526 SL-EC0-05-00-02 10.600 0.022 

Metals Arsen ic 7440-38-2 13 13 100"..;\ 30.985 32.989 SL -E C0-04-00-02 128.850 0.018 

Metals Barium 7440-39-3 13 13 100"..;\ 836.146 763,182 SL-EC0-05-00-02 2,440.000 0.063 

Metals Beryllium 7440-41-7 13 0 O"A\ 0.014 0.000 0.027 

Metals cadmium 7440-43-9 13 13 100"..;\ 4.685 1.735 SL-EC0-05-00-02 7.700 0.011 

Metals Chromium 7440-47-3 13 13 100"..;\ 24.162 7.226 SL-EC0-03-00-02 33.400 0.067 

Metals Cobalt 7440-48-4 13 12 92% 6.607 2.655 SL-EC0-03-00-02 10.500 0.020 

M etals Copper 7440-50-8 13 13 100"..;\ 231.435 199.430 SL-EC0-05-00-02 657.000 0.036 

Metals Iron 7439-89-6 13 13 100"..;\ 33,840.000 13,536.105 SL-EC0-05-00-02 57,700.000 0.600 

Metals Lead 7439-92-1 13 13 100"..;\ 1,178.500 1,131.786 SL-EC0-05-00-02 3,810.000 0.023 

Metals Manganese 7439-96-5 13 13 100"..;\ 4,263.038 5,209.569 SL-EC0-05-00-02 16,700.000 0.034 

Metals Mercury 7439-97-6 13 13 100"..;\ 0.148 0.094 SL-EC0-05-00-02 0.430 0.024 

Metals Nickel 7440-02-0 13 13 100"..;\ 17.708 5.605 SL-EC0-03-00-02 28.000 0.050 

Metals Selen ium 7782-49-2 13 3 23% 1.085 2.264 SL -E C0-14-00-02 6.100 0.022 

Metals Si lver 7440-22-4 13 6 46% 2.275 2.950 SL-EC0-05-00-02 8.900 0.035 

Metals Thall ium 7440-28-0 13 0 O"A\ 0.009 0.000 0.017 

Metals Vanadium 7440-62-2 13 13 100"..;\ 39.918 14.260 SL-EC0-11-00-02 71.300 0.057 

Metals Zinc 7440-66-6 13 13 100';5 4,368.654 5,250.594 SL-EC0-05-00-02 17,900.000 0.110 

Not es: 

MDL: Method detection limit 

mg/kg: Mill igram per kilogram 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B1-1 

Table B1-2 

Table B1-3 

Table B2-1 

Table B2-2 

Table B2-3 

Table B2-4 

Table B3-1 

Table B3-2 

Table B4-1 

Table B4-2 

Appendix B - Biota Data Summary 

Sample Summary - Fish Tissue 

Summary - Fish Tissue 

Fish Tissue Data 

Summary- Runyon Lake, Arkansas River Aquatic Invertebrate Metals: May 

2023 

Summary -Aquatic Invertebrate Metals Onsite: May and August 2023 

Runyon Lake, Arkansas River Aquatic Invertebrate Metals: May 2023 

Aquatic Invertebrate Metals Onsite: May and August 2023 

Summary - Mice Metals from DU-0023: October 2023 

Mice Metals from DU-0023: October 2023 

Summary - Terrestrial Invertebrate and Vegetation Metals: August 2023 

Terrestrial Invertebrate and Vegetation Metals: August 2023 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table Bl -:1.,. Sample summary - l'iish Tissue 

Fis'II '.Sa mp le IID '.Sa mp le Dat e Loail!ior1 Spe<ii es 

202.2-1 1-ARK-RBT-Cl U / 15/ 22 Up:stre,a m Ar ica nsas Rilrer Rainbow Trout 

202.2-11-ARK-RBT-Cl U / 15/22. Up:stre.a m Ar ltansas Rilrer Rainbow Trout 

2022-11-ARK-R5T-C3 U / 15/22 Upstream Ar ita nsas River Rainbow Trout 

2022-11-ARK-LOC-C:1 11{17/22 Upstream Ar ltansas Rilrer BHn'l'n rout 

2022-11-ARK-LOC-C:2 U / 17/22 Upstream Ar ita nsas River BH)Wn rout 

2022-11-ARK-LOC-C:3 U / 17/22 Upstre.am Ar ita nsas Rilrer Brown mut 

202.3-10-ARK-LOC-C:1 10/1.9/23 D ownsire:a m Ar ita rtsas River B:rown rout 

2023-10-ARK-RB,T-Cl 10/ 19/23 D o·,rnstfea m Ar ita rtsas River Rain'bow Trout 

2.-D!23-l!O-ARK-RB -C2 10/ 19'/ 23 D □'lmstream Ar lca rtsas River Rainbow Trout 

2023-:1.•0-ARK- RB -C3 10/ 19'/:B D D'itnStfea m Ar ita Rsas River Rainbow Trout 

2'0•2.3-:1.0-F ~-CA -C1 10/ 11/ 23 f ,c untain La e atiannel c atfish 

202.3-:I.O-Fi1N-CAT-C2 10/ 11/ 23 Fountain La'ke Cihan c atfish 

2'0•2.3--:I.O-fT1N-sRBT-C1 10/ 11/B Fountain ILa'ke Rainbow Trout 

202.3--:I.O-FWl0RB1i -C2 10/ 11/2.3 Fount ain llil'ke Rainbow Trout 

202.3--:I.O-fTN-Rll1i-C3 10/ 11/2.3 Fount ain ILa e Rainbow Trout 

2023-1'0- 'l'N-CA -Cl 10/ 1:1./ 2.3 Ru ll'(On lake Channel catfish 

2023- :IJD· 'l'N-CA -C'.2 10/ U/2.3 Ru 11yon lake Channel catfish 

2023-l!O- YN-CA -C3 10/ H f .B Ru 11,ron lake Cilannel catfish 

2023-7-RYN-RB,T-C:1 07/18/B Ru 11,ron !Lake RainbO'l11 Trout 

2023--7-RYN-RB,T-C-2 07/ 18/2.3 Runyon llilke• RainbO'l11 Trout 

2023--7-RYN-RB,T-C:3 07/ HJ/ H Runyon !Lake RainbO'I\I Trout 

2023-7-R'l'N-SA!U-C:1 07/ 18/B Runyon lake S.auge-ye 

2023-7-RYN-s.A'U-C2 07/18/23 Runyon lake s.auge~·e 

2023-7-RYN-.SA!U-C:! 07/ 18/2.3 Runyon lake S.auge~·e 

2023-7-RYN-WAl-Cl 07/18/B Runyon lake W aite.ye 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Talll'e Bl-2. summary - fish Tissue 

Maximum IMinim11m Ma:icimum Y, 1M,u:im1.1m 
T,otal 

De'teellion !Detected Detectedi N,i>n·l>e'tect MDL if A!II 
Aaalyte sample Detect 

co11cent ra11iion C'-0a.c-ent ration, !Frequency MDL N.on-Detect 
Number 

lmg/kg d!'lf) {mg/kg dryJ lrngllg dryJ limg/l:g dry], 

umin:um 2.5 3 1.25!! 1115.56--6 72.504 101.000 

Antim ony 25 2 8 . 0 .537 0.52.:1 1 .. 0111 

Arsenic 2.5 19 76: 2J075 0.787 0 .9'99 

Bari m 2.5 15 6(!). 9.39:1 0.71.5 10.100 

Beryllium 2.5 0 (I 5 .050 2 . .525 

cadmi m 2.5 2 8% 0 .150 0 .114 0 .20.2: 

calci um 25 25 1.00. 47,714.928 2,55 59 

ch:ro:miu:m 25 25 1005!! 6J03.2 3.51.5 

coba 2.5 25 100 0 _449, 0.1H 

OO;pper 2.5 25 11.583 0.874 

Iron 25 7 2,8 .216.849 1!07.35:1 .253.000 

Lead 2.5 16 U.431 0 .116 0 .2110· 

Magne:5'i um 2.5 25 100 1_,502.837 811A47 

Manganese 2.5 16 64 U4J00.2 7.716 15.200 

Mem 1iy 2.5 21 84 0 .250 0.0511 0 .0511 

Nirikel 2.5 25 1.00. ,4.105 0.&87 

f>otass'ium 25 25 1.00 0 16,611.269 10,476.701 

Setenium 2.5 25 1.00% 16.708 l _iOS:S 

Sillrer 2.5 0 0% 1 .010 0.505 

Sodium 2.5 25 1.00:lt 4,697.20.8 .2,304.117.:1 

Thallium 2.5 0 0 2 .. 025 1.01.2 

vanad·um 25 1 4 . 2.285 2. 285 3 .410· 

Zinc 2.5 25 100 .2.88.844 :!15.501 

Not es: 

MD L: Method detection rm· 

mg}l:g: Milligram per kirogra:m 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B1-3. Fish Tissue Data 

Result Weight Result Weight Result 
Qualifier Detect Detect 

Fish Analyte Type Carcass Carcass Filet Filet Total 
Carcass Filet Total 

(mg/kg dry) (g) (mg/kg dry) (g) (mg/kg dry) 

2023-10-ARK-RBT-Cl Mercury N 0.05 N 559.00 0.05 N 248.61 0.05 u 
2023-10-ARK-RBT-Cl Beryllium N 2 N 559.00 2.00 N 248.61 2.00 u 
2023-10-ARK-RBT-Cl Manganese N 55.7 y 559.00 7.50 N 248.61 40.86 

2023-10-ARK-RBT-Cl Zinc N 165 y 559.00 29.80 N 248.61 123.38 

2023-10-ARK-RBT-Cl Aluminum N 49.4 N 559.00 49.70 N 248.61 49.49 u 
2023-10-ARK-RBT-Cl Lead N 0.198 N 559.00 0.10 N 248.61 0.17 u 
2023-10-ARK-RBT-Cl Iron N 98.8 N 559.00 99.30 N 248.61 98.95 u 
2023-10-ARK-RBT-Cl Cobalt N 0.327 y 559.00 0.10 N 248.61 0.26 

2023-10-ARK-RBT-Cl Cadmium N 0.198 N 559.00 0.10 N 248.61 0.17 u 
2023-10-ARK-RBT-Cl Nickel N 5.71 y 559.00 0.50 N 248.61 4.11 

2023-10-ARK-RBT-Cl Silver N 0.988 N 559.00 0.50 N 248.61 0.84 u 
2023-10-ARK-RBT-Cl Barium N 4 y 559.00 0.50 N 248.61 2.92 

2023-10-ARK-RBT-Cl Antimony N 0.988 N 559.00 0.50 N 248.61 0.84 u 
2023-10-ARK-RBT-Cl Arse nic N 0.988 N 559.00 0.85 y 248.61 0.95 

2023-10-ARK-RBT-Cl Thallium N 1.98 N 559.00 0.99 N 248.61 1.68 u 
2023-10-ARK-RBT-Cl Magnesium N 1570 y 559.00 1,180.00 y 248.61 1,449.94 

2023-10-ARK-RBT-Cl Copper N 3.55 y 559.00 1.22 y 248.61 2.83 

2023-10-ARK-RBT-Cl Vanadium N 3.95 N 559.00 1.99 N 248.61 3.35 u 
2023-10-ARK-RBT-Cl Sodium N 4000 y 559.00 2,520.00 y 248.61 3,544.41 

2023-10-ARK-RBT-Cl Calcium N 67100 y 559.00 3,660.00 y 248.61 47,571.00 

2023-10-ARK-RBT-Cl Chromium N 3.57 y 559.00 4.88 y 248.61 3.97 

2023-10-ARK-RBT-Cl Selenium N 7.06 y 559.00 10.20 y 248.61 8.03 

2023-10-ARK-RBT-Cl Potassium N 7720 y 559.00 18,400.00 y 248.61 11,007 .67 

2023-10-ARK-RBT-C2 Mercury N 0.05 N 200.26 0.05 y 200.05 0.05 

2023-10-ARK-RBT-C2 Beryllium N 2 N 200.26 2.00 N 200.05 2.00 u 
2023-10-ARK-RBT-C2 Manganese N 93.6 y 200.26 7.50 N 200.05 50.57 

2023-10-ARK-RBT-C2 Zinc N 144 y 200.26 30.00 N 200.05 87.03 

2023-10-ARK-RBT-C2 Aluminum N 49 .7 N 200.26 50.00 N 200.05 49.85 u 
2023-10-ARK-RBT-C2 Lead N 0.218 y 200.26 0.10 N 200.05 0.16 

2023-10-ARK-RBT-C2 Iron N 137 y 200.26 100.00 N 200.05 118.51 

2023-10-ARK-RBT-C2 Cobalt N 0.434 y 200.26 0.10 y 200.05 0.27 

2023-10-ARK-RBT-C2 Cadmium N 0.0994 N 200.26 0.10 N 200.05 0.10 u 
2023-10-ARK-RBT-C2 Nickel N 2.3 y 200.26 0.50 N 200.05 1.40 

2023-10-ARK-RBT-C2 Silver N 0.497 N 200.26 0.50 N 200.05 0.50 u 
2023-10-ARK-RBT-C2 Barium N 6.53 y 200.26 0.50 N 200.05 3.52 

2023-10-ARK-RBT-C2 Antimony N 0.497 N 200.26 0.50 N 200.05 0.50 u 
2023-10-ARK-RBT-C2 Arsenic N 0.902 y 200.26 0.91 y 200.05 0.90 

2023-10-ARK-RBT-C2 Thallium N 0.994 N 200.26 1.00 N 200.05 1.00 u 
2023-10-ARK-RBT-C2 Magnesium N 1140 y 200.26 1,090.00 y 200.05 1,115.01 

2023-10-ARK-RBT-C2 Copper N 3.99 y 200.26 1.20 y 200.05 2.60 

2023-10-ARK-RBT-C2 Vanadium N 1.99 N 200.26 2.00 N 200.05 1.99 u 
2023-10-ARK-RBT-C2 Sodium N 4920 y 200.26 2,530.00 y 200.05 3,725.63 

2023-10-ARK-RBT-C2 Calcium N 20300 y 200.26 602.00 y 200.05 10,456.17 

2023-10-ARK-RBT-C2 Chromium N 5.03 y 200.26 4.98 y 200.05 5.01 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table 81-3. Fish Tissue Data 

Result 
Detect 

Weight Result 
Detect 

Weight Result 
Qualifier 

Fish Analyte Type Carcass Carcass Filet Filet Total 
Carcass Filet Total 

(mg/kg dry) (g) (mg/kg dry) (g) (mg/kg dry) 

2023-10-ARK-RBT-C2 Selenium N 11.5 y 200.26 11.50 y 200.05 11.50 

2023-10-ARK-RBT-C2 Potassium N 9110 y 200.26 17,500.00 y 200.05 13,302.80 

2023-10-ARK-RBT-C3 Mercury N 0.05 N 150.00 0.07 y 979.01 0.06 

2023-10-ARK-RBT-C3 Beryllium N 2 N 150.00 2.00 N 979.01 2.00 u 
2023-10-ARK-RBT-C3 Manganese N 65.6 y 150.00 7.50 N 979.01 15.22 

2023-10-ARK-RBT-C3 Zinc N 162 y 150.00 30.00 N 979.01 47.54 

2023-10-ARK-RBT-C3 Aluminum N 49.3 N 150.00 50.00 N 979.01 49.91 u 
2023-10-ARK-RBT-C3 Lead N 0.219 y 150.00 0.10 N 979.01 0.12 

2023-10-ARK-RBT-C3 Iron N 156 y 150.00 99.90 N 979.01 107.35 

2023-10-ARK-RBT-C3 Cobalt N 0.364 y 150.00 0.10 N 979.01 0.13 

2023-10-ARK-RBT-C3 Cadmium N 0.0985 N 150.00 0.10 N 979.01 0.10 u 
2023-10-ARK-RBT-C3 Nickel N 1.91 y 150.00 0.50 N 979.01 0.69 

2023-10-ARK-RBT-C3 Silver N 0.493 N 150.00 0.50 N 979.01 0.50 u 
2023-10-ARK-RBT-C3 Barium N 4.44 y 150.00 0.50 N 979.01 1.02 

2023-10-ARK-RBT-C3 Antimony N 0.493 N 150.00 0.50 N 979.01 0.50 u 
2023-10-ARK-RBT-C3 Arsenic N 0.838 y 150.00 1.19 y 979.01 1.14 

2023-10-ARK-RBT-C3 Thallium N 0.985 N 150.00 1.00 N 979.01 1.00 u 
2023-10-ARK-RBT-C3 Magnesium N 837 y 150.00 990.00 y 979.01 969.67 

2023-10-ARK-RBT-C3 Copper N 7.18 y 150.00 1.19 y 979.01 1.99 

2023-10-ARK-RBT-C3 Vanadium N 1.97 N 150.00 2.00 N 979.01 2.00 u 
2023-10-ARK-RBT-C3 Sodium N 4160 y 150.00 2,570.00 y 979.01 2,781.25 

2023-10-ARK-RBT-C3 Calcium N 12700 y 150.00 1,000.00 y 979.01 2,554.46 

2023-10-ARK-RBT-C3 Chromium N 4.65 y 150.00 4.85 y 979.01 4.82 

2023-10-ARK-RBT-C3 Selenium N 11.8 y 150.00 11.60 y 979.01 11.63 

2023-10-ARK-RBT-C3 Potassium N 7910 y 150.00 14,900.00 y 979.01 13,971.31 

2023-9-ARK-LOC-Cl Mercury N 0.197 y 449.98 0.30 y 450.70 0.25 

2023-9-ARK-LOC-Cl Beryllium N 2 N 449.98 2.00 N 450.70 2.00 u 
2023-9-ARK-LOC-Cl Manganese N 15.2 y 449.98 7.40 N 450.70 11.30 

2023-9-ARK-LOC-Cl Zinc N 548 y 449.98 30.10 y 450.70 288.84 

2023-9-ARK-LOC-Cl Aluminum N 49.4 N 449.98 49.50 N 450.70 49.45 u 
2023-9-ARK-LOC-Cl Lead N 0.198 N 449.98 0.10 N 450.70 0.15 u 
2023-9-ARK-LOC-Cl Iron N 213 y 449.98 99.00 N 450.70 155.95 

2023-9-ARK-LOC-Cl Cobalt N 0.23 y 449.98 0.10 N 450.70 0.16 

2023-9-ARK-LOC-Cl Cadmium N 0.198 N 449.98 0.10 N 450.70 0.15 u 
2023-9-ARK-LOC-Cl Nickel N 4.49 y 449.98 0.50 N 450.70 2.49 

2023-9-ARK-LOC-Cl Silver N 0.988 N 449.98 0.50 N 450.70 0.74 u 
2023-9-ARK-LOC-Cl Barium N 1.38 y 449.98 0.50 N 450.70 0.94 

2023-9-ARK-LOC-Cl Antimony N 0.988 N 449.98 0.50 N 450.70 0.74 u 
2023-9-ARK-LOC-Cl Arsenic N 0.988 N 449.98 0.59 y 450.70 0.79 

2023-9-ARK-LOC-Cl Thallium N 1.98 N 449.98 0.99 N 450.70 1.48 u 
2023-9-ARK-LOC-Cl Magnesium N 1210 y 449.98 980.00 y 450.70 1,094.91 

2023-9-ARK-LOC-Cl Copper N 20.7 y 449.98 2.48 y 450.70 11.58 

2023-9-ARK-LOC-Cl Vanadium N 3.95 N 449.98 1.98 N 450.70 2.96 u 
2023-9-ARK-LOC-Cl Sodium N 5660 y 449.98 3,690.00 y 450.70 4,674.22 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B1-3. Fish Tissue Data 

Result Weight Result Weight Result 
Qualifier Detect Detect 

Fish Analyte Type Carcass Carcass Filet Filet Total 
Carcass Filet Total 

(mg/kg dry) (g) (mg/kg dry) (g) (mg/kg dry) 

2023-9-ARK-LOC-Cl Calcium N 46800 y 449.98 446.00 y 450.70 23,604.60 

2023-9-ARK-LOC-Cl Chromium N 4.72 y 449.98 6.04 y 450.70 5.38 

2023-9-ARK-LOC-Cl Selenium N 12.1 y 449.98 9.21 y 450.70 10.65 

2023-9-ARK-LOC-Cl Potassium N 9050 y 449.98 15,700.00 y 450.70 12,377 .64 

2023-10-FTN-CAT-Cl Mercury N 0.05 N 185.03 0.05 N 71.71 0.05 u 

2023-10-FTN-CAT-Cl Beryllium N 2 N 185.03 2.00 N 71.71 2.00 u 

2023-10-FTN-CAT-Cl Manganese N 7.8 y 185.03 7.50 N 71.71 7.72 

2023-10-FTN-CAT-Cl Zinc N 93.3 y 185.03 34.20 y 71.71 76.79 

2023-10-FTN-CAT-Cl Aluminum N 49.4 N 185.03 49.80 N 71.71 49.51 u 

2023-10-FTN-CAT-Cl Lead N 0.209 y 185.03 0.10 N 71.71 0.18 

2023-10-FTN-CAT-Cl Iron N 98.9 N 185.03 99.50 N 71.71 99.07 u 

2023-10-FTN-CAT-Cl Cobalt N 0.264 y 185.03 0.10 N 71.71 0.22 

2023-10-FTN-CAT-Cl Cadmium N 0.198 N 185.03 0.10 N 71.71 0.17 u 

2023-10-FTN-CAT-Cl Nickel N 4.94 y 185.03 0.50 N 71.71 3.70 

2023-10-FTN-CAT-Cl Silver N 0.989 N 185.03 0.50 N 71.71 0.85 u 

2023-10-FTN-CAT-Cl Barium N 2.38 y 185.03 0.50 N 71.71 1.85 

2023-10-FTN-CAT-Cl Antimony N 0.989 N 185.03 0.50 N 71.71 0.85 u 

2023-10-FTN-CAT-Cl Arsenic N 0.989 N 185.03 0.79 y 71.71 0.93 

2023-10-FTN-CAT-Cl Thallium N 1.98 N 185.03 1.00 N 71.71 1.70 u 

2023-10-FTN-CAT-Cl Magnesium N 1250 y 185.03 1,090.00 y 71.71 1,205.31 

2023-10-FTN-CAT-Cl Copper N 1.84 y 185.03 1.34 y 71.71 1.70 

2023-10-FTN-CAT-Cl Vanadium N 3.96 N 185.03 1.99 N 71.71 3.41 u 

2023-10-FTN-CAT-Cl Sodium N 5510 y 185.03 2,600.00 y 71.71 4,697.21 

2023-10-FTN-CAT-Cl Ca lcium N 47900 y 185.03 1,500.00 y 71.71 34,940.02 

2023-10-FTN-CAT-Cl Chromium N 5.1 y 185.03 5.30 y 71.71 5.16 

2023-10-FTN-CAT-Cl Selenium N 8.13 y 185.03 14.50 y 71.71 9.91 

2023-10-FTN-CAT-Cl Potassium N 8400 y 185.03 17,800.00 y 71.71 11,025.51 

2023-10-FTN-CAT-C2 Mercury N 0.05 N 100.10 0.10 y 100.06 0.07 

2023-10-FTN-CAT-C2 Beryllium N 2 N 100.10 2.00 N 100.06 2.00 u 

2023-10-FTN-CAT-C2 Manganese N 7.5 N 100.10 7.40 N 100.06 7.45 u 

2023-10-FTN-CAT-C2 Zinc N 62.5 y 100.10 29.80 N 100.06 46.15 

2023-10-FTN-CAT-C2 Aluminum N 49 .8 N 100.10 49.60 N 100.06 49.70 u 

2023-10-FTN-CAT-C2 Lead N 0.133 y 100.10 0.10 N 100.06 0.12 

2023-10-FTN-CAT-C2 Iron N 99.6 N 100.10 99.30 N 100.06 99.45 u 

2023-10-FTN-CAT-C2 Cobalt N 0.146 y 100.10 0.10 N 100.06 0.12 

2023-10-FTN-CAT-C2 Cadmium N 0.0996 N 100.10 0.10 N 100.06 0.10 u 

2023-10-FTN-CAT-C2 Nickel N 2.69 y 100.10 0.50 N 100.06 1.59 

2023-10-FTN-CAT-C2 Silver N 0.498 N 100.10 0.50 N 100.06 0.50 u 

2023-10-FTN-CAT-C2 Barium N 1.98 y 100.10 0.50 N 100.06 1.24 

2023-10-FTN-CAT-C2 Antimony N 0.498 N 100.10 0.50 N 100.06 0.50 u 

2023-10-FTN-CAT-C2 Arsenic N 0.869 y 100.10 1.30 y 100.06 1.08 

2023-10-FTN-CAT-C2 Thallium N 0.996 N 100.10 0.99 N 100.06 0.99 u 

2023-10-FTN-CAT-C2 Magnesium N 859 y 100.10 1,010.00 y 100.06 934.48 

2023-10-FTN-CAT-C2 Copper N 1.45 y 100.10 0.95 y 100.06 1.20 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B1-3. Fish Tissue Data 

Result Weight Result Weight Result 
Qualifier Detect Detect 

Fish Analyte Type Carcass Carcass Filet Filet Total 
Carcass Filet Total 

(mg/kg dry) (g) (mg/kg dry) (g) (mg/kg dry) 

2023-10-FTN-CAT-C2 Vanadium N 1.99 N 100.10 1.99 N 100.06 1.99 u 
2023-10-FTN-CAT-C2 Sodium N 3900 y 100.10 2,200.00 y 100.06 3,050.17 

2023-10-FTN-CAT-C2 Calcium N 21900 y 100.10 357.00 y 100.06 11,130.6 5 

2023-10-FTN-CAT-C2 Chromium N 4.94 y 100.10 6.65 y 100.06 5.79 

2023-10-FTN-CAT-C2 Selenium N 6.63 y 100.10 8.43 y 100.06 7.53 

2023-10-FTN-CAT-C2 Potassium N 7720 y 100.10 18,000.00 y 100.06 12,858.97 

2023-10-FTN-RBT-Cl Mercury N 0.05 N 160.42 0.05 N 118.12 0.05 u 
2023-10-FTN-RBT-Cl Beryllium N 2 N 160.42 2.00 N 118.12 2.00 u 
2023-10-FTN-RBT-Cl Manganese N 16.1 y 160.42 7.50 N 118.12 12.45 

2023-10-FTN-RBT-Cl Zinc N 209 y 160.42 42.40 y 118.12 138.35 

2023-10-FTN-RBT-Cl Aluminum N 49.8 N 160.42 49.70 N 118.12 49.76 u 
2023-10-FTN-RBT-Cl Lead N 0.263 y 160.42 0.20 y 118.12 0.24 

2023-10-FTN-RBT-Cl Iron N 99.7 N 160.42 99.40 N 118.12 99.57 u 
2023-10-FTN-RBT-Cl Co balt N 0.162 y 160.42 0.10 N 118.12 0.14 

2023-10-FTN-RBT-Cl Cadmium N 0.0997 N 160.42 0.10 N 118.12 0.10 u 
2023-10-FTN-RBT-Cl Nickel N 3.56 y 160.42 0.93 y 118.12 2.44 

2023-10-FTN-RBT-Cl Silver N 0.498 N 160.42 0.50 N 118.12 0.50 u 
2023-10-FTN-RBT-Cl Barium N 1.64 y 160.42 0.50 N 118.12 1.16 

2023-10-FTN-RBT-Cl Antimony N 0.498 N 160.42 0.50 N 118.12 0.50 u 
2023-10-FTN-RBT-Cl Arse nic N 0.498 N 160.42 1.36 y 118.12 0.86 

2023-10-FTN-RBT-Cl Thallium N 0.997 N 160.42 0.99 N 118.12 1.00 u 
2023-10-FTN-RBT-Cl Magnesium N 1770 y 160.42 1,140.00 y 118.12 1,502.84 

2023-10-FTN-RBT-Cl Copper N 2.45 y 160.42 3.01 y 118.12 2.69 

2023-10-FTN-RBT-Cl Vanadium N 1.99 N 160.42 1.99 N 118.12 1.99 u 
2023-10-FTN-RBT-Cl Sodium N 4180 y 160.42 2,460.00 y 118.12 3,450.60 

2023-10-FTN-RBT-Cl Calcium N 76700 y 160.42 8,350.00 y 118.12 47,714.93 

2023-10-FTN-RBT-Cl Chromium N 3.4 y 160.42 5.61 y 118.12 4.34 

2023-10-FTN-RBT-Cl Selenium N 0.997 N 160.42 1.14 y 118.12 1.06 

2023-10-FTN-RBT-Cl Potassium N 9390 y 160.42 17,700.00 y 118.12 12,914.01 

2023-10-FTN-RBT-C2 Mercury N 0.05 N 342.56 0.08 y 199.04 0.06 

2023-10-FTN-RBT-C2 Beryllium N 2 N 342.56 2.00 N 199.04 2.00 u 
2023-10-FTN-RBT-C2 Manganese N 7.5 N 342.56 7.50 N 199.04 7.50 u 
2023-10-FTN-RBT-C2 Zinc N 115 y 342.56 29.90 N 199.04 83.73 

2023-10-FTN-RBT-C2 Aluminum N 49.8 N 342.56 49.90 N 199.04 49.84 u 
2023-10-FTN-RBT-C2 Lead N 0.383 y 342.56 0.15 y 199.04 0.30 

2023-10-FTN-RBT-C2 Iron N 99.5 N 342.56 99.80 N 199.04 99.61 u 
2023-10-FTN-RBT-C2 Cobalt N 0.202 y 342.56 0.10 N 199.04 0.16 

2023-10-FTN-RBT-C2 Cadmium N 0.199 N 342.56 0.10 N 199.04 0.16 u 
2023-10-FTN-RBT-C2 Nickel N 4.27 y 342.56 0.50 N 199.04 2.88 

2023-10-FTN-RBT-C2 Silver N 0.995 N 342.56 0.50 N 199.04 0.81 u 
2023-10-FTN-RBT-C2 Barium N 1.8 y 342.56 0.50 N 199.04 1.32 

2023-10-FTN-RBT-C2 Antimony N 0.995 N 342.56 0.50 N 199.04 0.81 u 
2023-10-FTN-RBT-C2 Arse nic N 1.02 y 342.56 2.11 y 199.04 1.42 

2023-10-FTN-RBT-C2 Thallium N 1.99 N 342.56 1.00 N 199.04 1.63 u 
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Table B1-3. Fish Tissue Data 

Result Weight Result Weight Result 
Qualifier Detect Detect 

Fish Analyte Type Carcass 
Carcass 

Carcass Filet 
Filet 

Filet Total 
Total 

(mg/kg dry) (g) (mg/kg dry) (g) (mg/kg dry) 

2023-10-FTN-RBT-C2 Magnesium N 1250 y 342.56 1,070.00 y 199.04 1,183.85 

2023-10-FTN-RBT-C2 Copper N 3.85 y 342.56 1.94 y 199.04 3.15 

2023-10-FTN-RBT-C2 Vanadium N 3.98 N 342.56 2.00 N 199.04 3.25 u 
2023-10-FTN-RBT-C2 Sodium N 4500 y 342.56 2,860.00 y 199.04 3,897.29 

2023-10-FTN-RBT-C2 Calcium N 47000 y 342.56 1,840.00 y 199.04 30,403.53 

2023-10-FTN-RBT-C2 Chromium N 4.52 y 342.56 6.00 y 199.04 5.06 

2023-10-FTN-RBT-C2 Selenium N 1.99 N 342.56 1.32 y 199.04 1.74 

2023-10-FTN-RBT-C2 Potassium N 9380 y 342.56 18,500.00 y 199.04 12,731.63 

2023-10-FTN-RBT-C3 Mercury N 0.05 N 410.64 0.05 N 229.46 0.05 u 
2023-10-FTN-RBT-C3 Beryllium N 2 N 410.64 2.00 N 229.46 2.00 u 
2023-10-FTN-RBT-C3 Manganese N 7.6 N 410.64 7.50 N 229.46 7.56 u 
2023-10-FTN-RBT-C3 Zinc N 312 y 410.64 33.60 y 229.46 212.20 

2023-10-FTN-RBT-C3 Aluminum N 50.5 N 410.64 49.80 N 229.46 50.25 u 
2023-10-FTN-RBT-C3 Lead N 0.459 y 410.64 0.10 N 229.46 0.33 

2023-10-FTN-RBT-C3 Iron N 122 y 410.64 99.70 N 229.46 114.01 

2023-10-FTN-RBT-C3 Cobalt N 0.153 y 410.64 0.10 N 229.46 0.13 

2023-10-FTN-RBT-C3 Cadmium N 0.122 y 410.64 0.10 N 229.46 0.11 

2023-10-FTN-RBT-C3 Nickel N 3.02 y 410.64 0.50 N 229.46 2.12 

2023-10-FTN-RBT-C3 Silver N 0.505 N 410.64 0.50 N 229.46 0.50 u 
2023-10-FTN-RBT-C3 Barium N 1.5 y 410.64 0.50 N 229.46 1.14 

2023-10-FTN-RBT-C3 Antimony N 0.505 N 410.64 0.50 N 229.46 0.50 u 
2023-10-FTN-RBT-C3 Arsenic N 1.29 y 410.64 2.79 y 229.46 1.83 

2023-10-FTN-RBT-C3 Thallium N 1.01 N 410.64 1.00 N 229.46 1.01 u 
2023-10-FTN-RBT-C3 Magnesium N 1430 y 410.64 1,320.00 y 229.46 1,390.57 

2023-10-FTN-RBT-C3 Copper N 4.06 y 410.64 1.65 y 229.46 3.20 

2023-10-FTN-RBT-C3 Vanadium N 2.02 N 410.64 2.76 y 229.46 2.29 

2023-10-FTN-RBT-C3 Sodium N 4650 y 410.64 3,390.00 y 229.46 4,198.32 

2023-10-FTN-RBT-C3 Calcium N 34400 y 410.64 1,320.00 y 229.46 22,541.64 

2023-10-FTN-RBT-C3 Chromium N 4.71 y 410.64 6.59 y 229.46 5.38 

2023-10-FTN-RBT-C3 Selenium N 1.79 y 410.64 1.16 y 229.46 1.56 

2023-10-FTN-RBT-C3 Potassium N 12800 y 410.64 21,000.00 y 229.46 15,739.50 

2023-10-RYN-CAT-Cl Mercury N 0.05 N 100.40 0.08 y 100.16 0.06 

2023-10-RYN-CAT-Cl Beryllium N 2 N 100.40 2.00 N 100.16 2.00 u 
2023-10-RYN-CAT-Cl Manganese N 12.5 y 100.40 7.40 N 100.16 9.95 

2023-10-RYN-CAT-Cl Zinc N 90.2 y 100.40 29.60 N 100.16 59.94 

2023-10-RYN-CAT-Cl Aluminum N 50.1 N 100.40 49.30 N 100.16 49.70 u 
2023-10-RYN-CAT-Cl Lead N 0.2 N 100.40 0.10 N 100.16 0.15 u 
2023-10-RYN-CAT-Cl Iron N 100 N 100.40 98.60 N 100.16 99.30 u 
2023-10-RYN-CAT-Cl Cobalt N 0.33 y 100.40 0.10 N 100.16 0.21 

2023-10-RYN-CAT-Cl Cadmium N 0.2 N 100.40 0.10 N 100.16 0.15 u 
2023-10-RYN-CAT -Cl Nickel N 6.94 y 100.40 0.49 N 100.16 3.72 

2023-10-RYN-CAT-Cl Silver N 1 N 100.40 0.49 N 100.16 0,75 u 
2023-10-RYN-CAT -Cl Barium N 2.19 y 100.40 0.49 N 100.16 1.34 

2023-10-RYN-CAT-Cl Antimony N 1 N 100.40 0.49 N 100.16 0.75 u 
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Table Bl-3. Fish Tissue Data 

Result Weight Result Weight Result 
Qualifier Detect Detect 

Fish Analyte Type Carcass 
Carcass 

Carcass Filet 
Filet 

Filet Total 
Total 

(mg/kg dry) (g) (mg/kg dry) (g) (mg/kg dry) 

2023-10-RYN-CAT-Cl Arse nic N 1 N 100.40 0.79 y 100.16 0.90 

2023-10-RYN-CAT-Cl Thallium N 2 N 100.40 0.99 N 100.16 1.49 u 
2023-10-RYN-CAT-Cl Magnesium N 1490 y 100.40 991.00 y 100.16 1,240.80 

2023-10-RYN-CAT-Cl Co pper N 1.52 y 100.40 1.15 y 100.16 1.34 

2023-10-RYN-CAT-Cl Vanadium N 4.01 N 100.40 1.97 N 100.16 2.99 u 
2023-10-RYN-CAT-Cl Sodium N 4440 y 100.40 2,220.00 y 100.16 3,331.33 

2023-10-RYN-CAT-Cl Calcium N 76000 y 100.40 351.00 y 100.16 38,220.76 

2023-10-RYN-CAT-Cl Chromium N 4.73 y 100.40 5.39 y 100.16 5.06 

2023-10-RYN-CAT-Cl Selenium N 4.05 y 100.40 6.02 y 100.16 5.03 

2023-10-RYN-CAT-Cl Potassium N 7190 y 100.40 17,000.00 y 100.16 12,089.13 

2023-10-RYN-CAT-C2 Mercury N 0.083 y 224.36 0.22 y 151.70 0.14 

2023-10-RYN-CAT-C2 Beryllium N 2 N 224.36 2.00 N 151.70 2.00 u 
2023-10-RYN-CAT-C2 Manganese N 24.8 y 224.36 12.00 y 151.70 19.64 

2023-10-RYN-CAT-C2 Zinc N 63.2 y 224.36 30.10 N 151.70 49.85 

2023-10-RYN-CAT-C2 Aluminum N 49.8 N 224.36 50.20 N 151.70 49.96 u 
2023-10-RYN-CAT-C2 Lead N 0.221 y 224.36 0.10 N 151.70 0.17 

2023-10-RYN-CAT-C2 Iron N 99.5 N 224.36 100.00 N 151.70 99.70 u 
2023-10-RYN-CAT-C2 Co balt N 0.2 y 224.36 0.10 N 151.70 0.16 

2023-10-RYN-CAT-C2 Cadmium N 0.0995 N 224.36 0.10 N 151.70 0.10 u 

2023-10-RYN-CAT-C2 Nickel N 3.05 y 224.36 0.77 y 151.70 2.13 

2023-10-RYN-CAT-C2 Silver N 0.498 N 224.36 0.50 N 151.70 0.50 u 
2023-10-RYN-CAT-C2 Barium N 1.39 y 224.36 0.50 N 151.70 1.03 

2023-10-RYN-CAT-C2 Antimony N 0.498 N 224.36 0.50 N 151.70 0.50 u 
2023-10-RYN-CAT-C2 Arsenic N 0.962 y 224.36 0.85 y 151.70 0.92 

2023-10-RYN-CAT-C2 Thallium N 0.995 N 224.36 1.00 N 151.70 1.00 u 

2023-10-RYN-CAT-C2 Magnesium N 935 y 224.36 1,000.00 y 151.70 961.22 

2023-10-RYN-CAT-C2 Copper N 1.54 y 224.36 1.22 y 151.70 1.41 

2023-10-RYN-CAT-C2 Vanadium N 1.99 N 224.36 2.01 N 151.70 2.00 u 

2023-10-RYN-CAT-C2 Sodium N 4260 y 224.36 2,570.00 y 151.70 3,578.27 

2023-10-RYN-CAT-C2 Calcium N 31000 y 224.36 8,550.00 y 151.70 21,943.83 

2023-10-RYN-CAT-C2 Chromium N 5.43 y 224.36 4.84 y 151.70 5.19 

2023-10-RYN-CAT-C2 Selenium N 3.89 y 224.36 3.97 y 151.70 3.92 

2023-10-RYN-CAT-C2 Potassium N 7630 y 224.36 14,800.00 y 151.70 10,522.33 

2023-10-RYN-CAT-C3 Mercury N 0.049 N 300.70 0.12 y 300.28 0.09 

2023-10-RYN-CAT-C3 Beryllium N 2 N 300.70 2.00 N 300.28 2.00 u 
2023-10-RYN-CAT-C3 Manganese N 14.5 y 300.70 7.50 N 300.28 11.00 

2023-10-RYN-CAT-C3 Zinc N 47.4 y 300.70 30.00 N 300.28 38.71 

2023-10-RYN-CAT-C3 Aluminum N 49.6 N 300.70 50.00 N 300.28 49.80 u 
2023-10-RYN-CAT-C3 Lead N 0.236 y 300.70 0.10 N 300.28 0.17 

2023-10-RYN-CAT-C3 Iron N 99.1 N 300.70 100.00 N 300.28 99.55 u 

2023-10-RYN-CAT-C3 Cobalt N 0.176 y 300.70 0.10 N 300.28 0.14 

2023-10-RYN-CAT-C3 Cadmium N 0.101 N 300.70 0.10 N 300.28 0.10 u 
2023-10-RYN-CAT-C3 Nickel N 2.79 y 300.70 0.50 N 300.28 1.65 

2023-10-RYN-CAT-C3 Silver N 0.503 N 300.70 0.50 N 300.28 0.50 u 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table 81-3. Fish Tissue Data 

Result Weight Result Weight Result 
Qualifier Detect Detect 

Fish Analyte Type Carcass Carcass Filet Filet Total 
Carcass Filet Total 

(mg/kg dry) (g) (mg/kg dry) (g) (mg/kg dry) 

2023-10-RYN-CAT-C3 Barium N 0.93 y 300.70 0.50 N 300.28 0.72 

2023-10-RYN-CAT-C3 Antimony N 0.503 N 300.70 0.50 N 300.28 0.50 u 
2023-10-RYN-CAT-C3 Arsenic N 0.557 y 300.70 1.16 y 300.28 0.86 

2023-10-RYN-CAT-C3 Thallium N 1.01 N 300.70 1.00 N 300.28 1.01 u 

2023-10-RYN-CAT-C3 Magnesium N 736 y 300.70 887.00 y 300.28 811.45 

2023-10-RYN-CAT-C3 Copper N 1.09 y 300.70 1.03 y 300.28 1.06 

2023-10-RYN-CAT-C3 Vanadium N 2.01 N 300.70 2.00 N 300.28 2.01 u 

2023-10-RYN-CAT-C3 Sodium N 3150 y 300.70 2,070.00 y 300.28 2,610.38 

2023-10-RYN-CAT-C3 Calcium N 25400 y 300.70 335.00 y 300.28 12,876.26 

2023-10-RYN-CAT-C3 Chromium N 4.7 y 300.70 4.72 y 300.28 4.71 

2023-10-RYN-CAT-C3 Selenium N 2.43 y 300.70 4.80 y 300.28 3.61 

2023-10-RYN-CAT-C3 Potassium N 5760 y 300.70 15,200.00 y 300.28 10,476.70 

RYN-WAL-Cl Mercury N 0.06 y 240.03 0.14 y 239.98 0.10 

RYN-WAL-Cl Beryllium N 5 N 240.03 5.10 N 239.98 5.05 u 
RYN-WAL-Cl Manganese N 15.1 N 240.03 15.30 N 239.98 15.20 u 
RYN-WAL-Cl Zinc N 40.4 y 240.03 30.60 N 239.98 35.50 

RYN-WAL-Cl Aluminum N 100 N 240.03 102.00 N 239 .98 101.00 u 
RYN-WAL-Cl Lead N 0.103 y 240.03 0.20 N 239 .98 0.15 

RYN-WAL-Cl Iron N 251 N 240.03 255.00 N 239 .98 253.00 u 

RYN-WAL-Cl Cobalt N 0.227 y 240.03 0.20 N 239 .98 0.22 

RYN-WAL-Cl Cadmium N 0.201 N 240.03 0.20 N 239.98 0.20 u 
RYN-WAL-Cl Nickel N 3.76 y 240.03 1.02 N 239 .98 2.39 

RYN-WAL-Cl Silver N 1 N 240.03 1.02 N 239 .98 1.01 u 
RYN-WAL-Cl Barium N 10 N 240.03 10.20 N 239.98 10.10 u 
RYN-WAL-Cl Antimony N 1 N 240.03 1.02 N 239.98 1.01 u 

RYN-WAL-Cl Arsenic N 2.01 N 240.03 1.30 y 239.98 1.66 

RYN-WAL-Cl Thallium N 2.01 N 240.03 2.04 N 239 .98 2.02 u 
RYN-WAL-Cl Magnesium N 1040 y 240.03 1,050.00 y 239 .98 1,045.00 

RYN-WAL-Cl Copper N 0.939 y 240.03 1.00 y 239 .98 0.97 

RYN-WAL-Cl Vanadium N 3.01 N 240.03 3.06 N 239 .98 3.03 u 
RYN-WAL-Cl Sodium N 2870 y 240.03 1,850.00 y 239.98 2,360.05 

RYN-WAL-Cl Calcium N 41600 y 240.03 879.00 y 239.98 21,241.62 

RYN-WAL-Cl Chromium N 3.6 y 240.03 4.04 y 239 .98 3.82 

RYN-WAL-Cl Selenium N 8.67 y 240.03 19.00 y 239.98 13.83 

RYN-WAL-Cl Potassium N 6820 y 240.03 16,300.00 y 239.98 11,559.51 

RYN-SAU-C3 Mercury N 0.091 y 319.73 0.33 y 319.92 0.21 

RYN-SAU-C3 Beryllium N 5 N 319.73 5.00 N 319.92 5.00 u 

RYN-SAU-C3 Manganese N 14.9 N 319.73 15.10 N 319.92 15.00 u 
RYN-SAU-C3 Zinc N 48 y 319.73 30.20 N 319 .92 39.10 

RYN-SAU-C3 Aluminum N 99.3 N 319.73 101.00 N 319 .92 100.15 u 

RYN-SAU-C3 Lead N 0.199 N 319.73 0.20 N 319 .92 0.20 u 
RYN-SAU-C3 Iron N 248 N 319.73 251.00 N 319 .92 249.50 u 
RYN-SAU-C3 Cobalt N 0.106 y 319.73 0.20 N 319 .92 0.15 

RYN-SAU-C3 Cadmium N 0.199 N 319.73 0.20 N 319 .92 0.20 u 
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Table B1-3. Fish Tissue Data 

Result 
Detect 

Weight Result 
Detect 

Weight Result 
Qualifier 

Fish Analyte Type Carcass Carcass Filet Filet Total 
Carcass Filet Total 

(mg/kg dry) (g) (mg/kg dry) (g) (mg/kg dry) 

RYN-SAU-C3 Nickel N 1.65 y 319.73 1.19 y 319.92 1.42 

RYN-SAU-C3 Silver N 0.993 N 319.73 1.01 N 319 .92 1.00 u 
RYN-SAU-C3 Barium N 9.93 N 319.73 10.10 N 319.92 10.02 u 
RYN-SAU-C3 Antimony N 0.993 N 319.73 1.01 N 319 .92 1.00 u 
RYN-SAU-C3 Arsenic N 1.99 N 319.73 2.02 y 319.92 2.01 

RYN-SAU-C3 Thallium N 1.99 N 319.73 2.01 N 319 .92 2.00 u 
RYN-SAU-C3 Magnesium N 805 y 319.73 1,300.00 y 319.92 1,052.57 

RYN-SAU-C3 Copper N 1.58 y 319.73 0.72 y 319.92 1.15 

RYN-SAU-C3 Vanadium N 2.98 N 319.73 3.02 N 319.92 3.00 u 
RYN-SAU-C3 Sodium N 2740 y 319.73 1,870.00 y 319 .92 2,304.87 

RYN-SAU-C3 Calcium N 26600 y 319.73 19,300.00 y 319.92 22,948.93 

RYN-SAU-C3 Chromium N 3.09 y 319.73 3.94 y 319 .92 3.52 

RYN-SAU-C3 Selenium N 7.28 y 319.73 12.50 y 319.92 9.89 

RYN-SAU-C3 Potassium N 6280 y 319.73 15,000.00 y 319 .92 10,641.27 

RYN-SAU-Cl Mercury N 0.077 y 319.73 0.07 y 319.92 O.Q7 

RYN-SAU-Cl Beryllium N 5 N 319.73 4.90 N 319 .92 4.95 u 
RYN-SAU-Cl Manganese N 14.9 N 319.73 14.70 N 319.92 14.80 u 
RYN-SAU-Cl Zinc N 46.6 y 319.73 29.40 N 319 .92 38.00 

RYN-SAU-Cl Aluminum N 99.6 N 319.73 98.00 N 319.92 98.80 u 
RYN-SAU-Cl Lead N 0.199 N 319.73 0.20 N 319 .92 0.20 u 
RYN-SAU-Cl Iron N 249 N 319.73 245.00 N 319.92 247 .00 u 
RYN-SAU-Cl Cobalt N 0.109 y 319.73 0.20 N 319.92 0.15 

RYN-SAU-Cl Cadmium N 0.199 N 319.73 0.20 N 319.92 0.20 u 
RYN-SAU-Cl Nickel N 1.99 y 319.73 0.98 N 319.92 1.48 

RYN-SAU-Cl Silver N 0.996 N 319.73 0.98 N 319.92 0.99 u 
RYN-SAU-Cl Barium N 9.96 N 319.73 9.80 N 319.92 9.88 u 
RYN-SAU-Cl Antimony N 0.996 N 319.73 0.98 N 319.92 0.99 u 
RYN-SAU-Cl Arsenic N 1.23 y 319.73 1.10 y 319 .92 1.16 

RYN-SAU-Cl Thallium N 1.99 N 319.73 1.96 N 319.92 1.97 u 
RYN-SAU-Cl Magnesium N 856 y 319.73 1,140.00 y 319.92 998.04 

RYN-SAU-Cl Copper N 0.988 y 319.73 0.76 y 319.92 0.87 

RYN-SAU-Cl Vanadium N 2.99 N 319.73 2.94 N 319.92 2.96 u 
RYN-SAU-Cl Sodium N 2660 y 319.73 1,990.00 y 319 .92 2,324.90 

RYN-SAU-Cl Calcium N 30900 y 319.73 1,680.00 y 319 .92 16,285.74 

RYN-SAU-Cl Chromium N 3.04 y 319.73 6.42 y 319.92 4.73 

RYN-SAU-Cl Selenium N 8.11 y 319.73 25.30 y 319.92 16.71 

RYN-SAU-Cl Potassium N 5840 y 319.73 17,300.00 y 319 .92 11,571.67 

RYN-SAU-C2 Mercury N 0.1 N 319.73 0.26 y 319.92 0.18 

RYN-SAU-C2 Beryllium N 5 N 319.73 4.90 N 319.92 4.95 u 
RYN-SAU-C2 Manganese N 15.1 N 319.73 14.60 N 319 .92 14.85 u 
RYN-SAU-C2 Zinc N 52.4 y 319.73 29.30 N 319 .92 40.85 

RYN-SAU-C2 Aluminum N 101 N 319.73 97.60 N 319 .92 99 .30 u 
RYN-SAU-C2 Lead N 0.201 N 319.73 0.20 N 319.92 0.20 u 
RYN-SAU-C2 Iron N 252 N 319.73 244.00 N 319 .92 248.00 u 
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Table Bl-3. Fish Tissue Data 

Result Weight Result Weight Result 
Qualifier Detect Detect 

Fish Analyte Type Carcass Carcass Filet Filet Total 
Carcass Filet Total 

(mg/kg dry) (g) (mg/kg dry) (g) (mg/kg dry) 

RYN-SAU-C2 Cobalt N 0.123 y 319.73 0.20 N 319.92 0.16 

RYN-SAU-C2 Cadmium N 0.201 N 319.73 0.20 N 319.92 0.20 u 
RYN-SAU-C2 Nickel N 2.32 y 319.73 0.98 N 319.92 1.65 

RYN-SAU-C2 Silver N 1.01 N 319. 73 0.98 N 319.92 0.99 u 
RYN-SAU-C2 Barium N 10.1 N 319.73 9.76 N 319.92 9.93 u 
RYN-SAU-C2 Antimony N 1.01 N 319.73 0.98 N 319.92 0.99 u 
RYN-SAU-C2 Arsenic N 2.01 N 319. 73 2.14 y 319.92 2.08 

RYN-SAU-C2 Thallium N 2.01 N 319.73 1.95 N 319.92 1.98 u 
RYN-SAU-C2 Magnesium N 944 y 319.73 1,180.00 y 319.92 1,062.03 

RYN-SAU-C2 Copper N 1.09 y 319.73 0.70 y 319.92 0.90 

RYN-SAU-C2 Vanadium N 3.02 N 319.73 2.93 N 319.92 2.97 u 
RYN-SAU-C2 Sodium N 3000 y 319. 73 1,680.00 y 319.92 2,339.81 

RYN-SAU-C2 Calcium N 36900 y 319. 73 5,810.00 y 319.92 21,350.46 

RYN-SAU-C2 Chromium N 3.51 y 319. 73 4.29 y 319.92 3.90 

RYN-SAU-C2 Selenium N 12.5 y 319.73 16.60 y 319.92 14.55 

RYN-SAU-C2 Potassium N 6910 y 319.73 16,500.00 y 319.92 11,706.40 

RYN-RBT-C3 Mercury N 0.1 N 302.55 0.05 y 319.43 0.08 

RYN-RBT-C3 Beryllium N 5 N 302.55 5.00 N 319.43 5.00 u 
RYN-RBT-C3 Manganese N 8.1 y 302.55 14.90 N 319.43 11.59 

RYN-RBT-C3 Zinc N 153 y 302.55 29.80 N 319.43 89.73 

RYN-RBT-C3 Aluminum N 99.7 N 302.55 99.30 N 319.43 99.49 u 
RYN-RBT-C3 Lead N 0.127 y 302.55 0.20 N 319.43 0.16 

RYN-RBT-C3 Iron N 249 N 302.55 248.00 N 319.43 248.49 u 
RYN-RBT-C3 Cobalt N 0.21 y 302.55 0.20 N 319.43 0.20 

RYN-RBT-C3 Cadmium N 0.199 N 302.55 0.20 N 319.43 0.20 u 
RYN-RBT-C3 Nickel N 3.51 y 302.55 0.99 N 319.43 2.22 

RYN-RBT-C3 Silver N 0.997 N 302.55 0.99 N 319.43 0.99 u 
RYN-RBT-C3 Barium N 9.97 N 302.55 9.93 N 319.43 9.95 u 
RYN-RBT-C3 Antimony N 0.997 N 302.55 0.99 N 319.43 0.99 u 
RYN-RBT-C3 Arsenic N 1.99 N 302.55 1.13 y 319.43 1.55 

RYN-RBT-C3 Thallium N 1.99 N 302.55 1.99 N 319.43 1.99 u 
RYN-RBT-C3 Magnesium N 1280 y 302.55 1,210.00 y 319.43 1,244.05 

RYN-RBT-C3 Copper N 3.69 y 302.55 1.37 y 319.43 2.50 

RYN-RBT-C3 Vanadium N 2.99 N 302.55 2.98 N 319.43 2.98 u 
RYN-RBT-C3 Sodium N 4160 y 302.55 2,480.00 y 319.43 3,297.20 

RYN-RBT-C3 Calcium N 49300 y 302.55 1,670.00 y 319.43 24,838.69 

RYN-RBT-C3 Chromium N 7.67 y 302.55 4.48 y 319.43 6.03 

RYN-RBT-C3 Selenium N 9.03 y 302.55 7.95 y 319.43 8.48 

RYN-RBT-C3 Potassium N 9620 y 302.55 20,200.00 y 319.43 15,053.56 

RYN-RBT-C2 Mercury N 0.1 N 302.55 0.08 y 319.43 0.09 

RYN-RBT-C2 Beryllium N 5 N 302.55 5.00 N 319.43 5.00 u 
RYN-RBT-C2 Manganese N 15 N 302.55 15.10 N 319.43 15.05 u 
RYN-RBT-C2 Zinc N 168 y 302.55 30.20 N 319.43 97.23 

RYN-RBT-C2 Aluminum N 100 N 302.55 101.00 N 319.43 100.51 u 
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Table B1-3. Fish Tissue Data 

Result 
Detect 

Weight Result Weight Result 
Qualifier Detect 

Fish Analyte Type Carcass 
Carcass 

Carcass Filet 
Filet 

Filet Total 
Total 

(mg/kg dry) (g) (mg/kg dry) (g) (mg/kg dry) 

RYN-RBT-C2 Lead N 0.165 y 302.55 0.20 N 319.43 0.18 

RYN-RBT-C2 Iron N 250 N 302.55 252.00 N 319.43 251.03 u 
RYN-RBT-C2 Cobalt N 0.162 y 302.55 0.20 N 319.43 0.18 

RYN-RBT-C2 Cadmium N 0.2 N 302.55 0.20 N 319.43 0.20 u 
RYN-RBT-C2 Nickel N 2.31 y 302.55 1.01 N 319.43 1.64 

RYN-RBT-C2 Silver N 1 N 302.55 1.01 N 319.43 1.01 u 
RYN-RBT-C2 Barium N 10 N 302.55 10.10 N 319.43 10.05 u 
RYN-RBT-C2 Antimony N 1 N 302.55 1.01 N 319.43 1.01 u 
RYN-RBT-C2 Arsenic N 2 N 302.55 1.13 y 319.43 1.55 

RYN-RBT-C2 Thallium N 2 N 302.55 2.01 N 319.43 2.01 u 
RYN-RBT-C2 Magnesium N 1280 y 302.55 1,210.00 y 319.43 1,244.05 

RYN-RBT-C2 Copper N 4.05 y 302.55 1.34 y 319.43 2.66 

RYN-RBT-C2 Vanadium N 3 N 302.55 3.02 N 319.43 3.01 u 
RYN-RBT-C2 Sodium N 4260 y 302.55 2,340.00 y 319.43 3,273.95 

RYN-RBT-C2 Calcium N 32700 y 302.55 934.00 y 319.43 16,385.96 

RYN-RBT-C2 Chromium N 4.25 y 302.55 4.49 y 319.43 4.37 

RYN-RBT-C2 Selenium N 7.53 y 302.55 6.24 y 319.43 6.87 

RYN-RBT-C2 Potassium N 12200 y 302.55 20,700.00 y 319.43 16,565.34 

RYN-RBT-Cl Mercury N 0.068 y 302.55 0.08 y 319.43 0.08 

RYN-RBT-Cl Beryllium N 5 N 302.55 4.90 N 319.43 4.95 u 
RYN-RBT-Cl Manganese N 15.1 N 302.55 14.80 N 319.43 14.95 u 
RYN-RBT-Cl Zinc N 210 y 302.55 50.20 y 319.43 127 .93 

RYN-RBT-Cl Aluminum N 101 N 302.55 98.50 N 319.43 99.72 u 
RYN-RBT-Cl Lead N 0.337 y 302.55 0.52 y 319.43 0.43 

RYN-RBT-Cl Iron N 252 N 302.55 246.00 N 319.43 248.92 u 
RYN-RBT-Cl Cobalt N 0.179 y 302.55 0.20 N 319.43 0.19 

RYN-RBT-Cl Cadmium N 0.101 y 302.55 0.20 N 319.43 0.15 

RYN-RBT-Cl Nickel N 2.49 y 302.55 0.99 N 319.43 1.72 

RYN-RBT-Cl Silver N 1.01 N 302.55 0.99 N 319.43 1.00 u 
RYN-RBT-Cl Barium N 10.1 N 302.55 9.85 N 319.43 9.97 u 
RYN-RBT-Cl Antimony N 1.01 N 302.55 0.99 N 319.43 1.00 u 
RYN-RBT-Cl Arsenic N 1.33 y 302.55 1.79 y 319.43 1.57 

RYN-RBT-Cl Thallium N 2.01 N 302.55 1.97 N 319.43 1.99 u 
RYN-RBT-Cl Magnesium N 1250 y 302.55 1,260.00 y 319.43 1,255.14 

RYN-RBT-Cl Copper N 5.56 y 302.55 1.86 y 319.43 3.66 

RYN-RBT-Cl Vanadium N 3.02 N 302.55 2.96 N 319.43 2.99 u 
RYN-RBT-Cl Sodium N 4620 y 302.55 2,630.00 y 319.43 3,598.00 

RYN-RBT-Cl Calcium N 33700 y 302.55 2,420.00 y 319.43 17,635.55 

RYN-RBT-Cl Chromium N 5.43 y 302.55 4.56 y 319.43 4.98 

RYN-RBT-Cl Selenium N 8.01 y 302.55 7.13 y 319.43 7.56 

RYN-RBT-Cl Potassium N 12400 y 302.55 20,600.00 y 319.43 16,611.27 

2022-11-ARK-LOC-Cl Mercury N 0.051 y 449.98 0.10 y 450.70 0.08 

2022-11-ARK-LOC-Cl Beryllium N 2 N 449.98 2.00 N 450.70 2.00 u 
2022-11-ARK-LOC-Cl Manganese N 12.2 y 449.98 7.30 N 450.70 9.75 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B1-3. Fish Tissue Data 

Result Weight Result Weight Result 
Qualifier Detect Detect 

Fish Analyte Type Carcass Carcass Filet Filet Total 
Carcass Filet Total 

(mg/kg dry) (g) (mg/kg dry) (g) (mg/kg dry) 

2022-11-ARK-LOC-Cl Zinc N 161 y 449.98 29.30 N 450.70 95.10 

2022-11-ARK-LOC-Cl Aluminum N 48.8 N 449.98 48.90 N 450.70 48.85 u 
2022-11-ARK-LOC-Cl Lead N 0.0977 N 449.98 0.10 N 450.70 0.10 u 
2022-11-ARK-LOC-Cl Iron N 97.7 N 449.98 97.70 N 450.70 97.70 u 
2022-11-ARK-LOC-Cl Cobalt N 0.178 y 449.98 0.10 N 450.70 0.14 

2022-11-ARK-LOC-Cl Cadmium N 0.0977 N 449.98 0.10 N 450.70 0.10 u 
2022-11-ARK-LOC-Cl Nickel N 1.31 y 449.98 0.49 N 450.70 0.90 

2022-11-ARK-LOC-Cl Silver N 0.488 N 449.98 0.49 N 450.70 0.49 u 
2022-11-ARK-LOC-Cl Barium N 4.88 N 449.98 4.89 N 450.70 4.89 u 
2022-11-ARK-LOC-Cl Antimony N 0.488 N 449.98 0.49 N 450.70 0.49 u 
2022-11-ARK-LOC-Cl Arsenic N 0.977 N 449.98 0.98 N 450.70 0.98 u 
2022-11-ARK-LOC-Cl Thallium N 0.977 N 449.98 0.98 N 450.70 0.98 u 
2022-11-ARK-LOC-Cl Magnesium N 792 y 449.98 1,140.00 y 450.70 966.14 

2022-11-ARK-LOC-Cl Copper N 19.4 y 449.98 3.08 y 450.70 11.23 

2022-11-ARK-LOC-Cl Vanadium N 1.95 N 449.98 1.95 N 450.70 1.95 u 
2022-11-ARK-LOC-Cl Sodium N 3470 y 449.98 2,310.00 y 450.70 2,889.54 

2022-11-ARK-LOC-Cl Calcium N 10200 y 449.98 1,800.00 y 450.70 5,996.67 

2022-11-ARK-LOC-Cl Chromium N 5.85 y 449.98 4.99 y 450.70 5.42 

2022-11-ARK-LOC-Cl Selenium N 14.8 y 449.98 12.30 y 450.70 13.55 

2022-11-ARK-LOC-Cl Potassium N 9500 y 449.98 18,400.00 y 450.70 13,953.53 

2022-11-ARK-LOC-C2 Mercury N 0.097 y 299.97 0.14 y 300.15 0.12 

2022-11-ARK-LOC-C2 Beryllium N 2 N 299.97 2.00 N 300.15 2.00 u 
2022-11-ARK-LOC-C2 Manganese N 11.1 y 299.97 7.50 N 300.15 9.30 

2022-11-ARK-LOC-C2 Zinc N 138 y 299.97 30.10 N 300.15 84.03 

2022-11-ARK-LOC-C2 Aluminum N 49.3 N 299.97 50.10 N 300.15 49.70 u 
2022-11-ARK-LOC-C2 Lead N 0.0985 N 299.97 0.10 N 300.15 0.10 u 
2022-11-ARK-LOC-C2 Iron N 98.5 N 299.97 100.00 N 300.15 99.25 u 
2022-11-ARK-LOC-C2 Cobalt N 0.185 y 299.97 0.10 N 300.15 0.14 

2022-11-ARK-LOC-C2 Cadmium N 0.0985 N 299.97 0.10 N 300.15 0.10 u 
2022-ll-ARK-LOC-C2 Nickel N 1.42 y 299.97 0.50 N 300.15 0.96 

2022-11-ARK-LOC-C2 Silver N 0.493 N 299.97 0.50 N 300.15 0.50 u 
2022-11-ARK-LOC-C2 Barium N 4.93 N 299.97 5.01 N 300.15 4.97 u 
2022-11-ARK-LOC-C2 Antimony N 0.493 N 299.97 0.58 y 300.15 0.54 

2022-ll-ARK-LOC-C2 Arsenic N 0.985 N 299.97 1.00 N 300.15 0.99 u 
2022-11-ARK-LOC-C2 Thallium N 0.985 N 299.97 1.00 N 300.15 0.99 u 
2022-11-ARK-LOC-C2 Magnesium N 792 y 299.97 1,050.00 y 300.15 921.04 

2022-11-ARK-LOC-C2 Copper N 17.7 y 299.97 3.34 y 300.15 10.52 

2022-11-ARK-LOC-C2 Vanadium N 1.97 N 299.97 2.00 N 300.15 1.99 u 
2022-11-ARK-LOC-C2 Sodium N 3960 y 299.97 2,500.00 y 300.15 3,229.78 

2022-ll-ARK-LOC-C2 Calcium N 13700 y 299.97 1,050.00 y 300.15 7,373.10 

2022-11-ARK-LOC-C2 Chromium N 4.92 y 299.97 4.30 y 300.15 4.61 

2022-11-ARK-LOC-C2 Selenium N 12.3 y 299.97 11.20 y 300.15 11.75 

2022-11-ARK-LOC-C2 Potassium N 9760 y 299.97 17,100.00 y 300.15 13,431.10 

2022-11-ARK-LOC-C3 Mercury N 0.098 y 599.99 0.16 y 601.24 0.13 
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Table B1-3. Fish Tissue Data 

Result Weight Result Weight Result 
Qualifier Detect Detect 

Fish Analyte Type Carcass Carcass Filet Filet Total 

(mg/kg dry) 
Carcass 

(g) (mg/kg dry) 
Filet 

(g) (mg/kg dry) 
Total 

2022-11-ARK-LOC-C3 Beryllium N 2 N 599.99 2.00 N 601.24 2.00 u 
2022-11-ARK-LOC-C3 Manganese N 13.1 y 599.99 7.40 N 601.24 10.25 

2022-11-ARK-LOC-C3 Zinc N 147 y 599.99 29.80 N 601.24 88.34 

2022-11-ARK-LOC-C3 Aluminum N 49.1 N 599.99 49.60 N 601.24 49.35 u 
2022-11-ARK-LOC-C3 Lead N 0.0983 N 599.99 0.10 N 601.24 0.10 u 
2022-ll-ARK-LOC-C3 Iron N 98.3 N 599.99 99.20 N 601.24 98.75 u 
2022-11-ARK-LOC-C3 Cobalt N 0.191 y 599.99 0.10 N 601.24 0.15 

2022-11-ARK-LOC-C3 Cadmium N 0.0983 N 599.99 0.10 N 601.24 0.10 u 
2022-11-ARK-LOC-C3 Nickel N 1.75 y 599.99 0.50 N 601.24 1.12 

2022-11-ARK-LOC-C3 Silver N 0.491 N 599.99 0.50 N 601.24 0.49 u 
2022-11-ARK-LOC-C3 Barium N 4.91 N 599.99 4.96 N 601.24 4.94 u 
2022-11-ARK-LOC-C3 Antimony N 0.491 N 599.99 0.50 N 601.24 0.49 u 
2022-11-ARK-LOC-C3 Arsenic N 0.983 N 599.99 0.99 N 601.24 0.99 u 
2022-11-ARK-LOC-C3 Thallium N 0.983 N 599.99 0.99 N 601.24 0.99 u 
2022-ll-ARK-LOC-C3 Magnesium N 765 y 599.99 1,070.00 y 601.24 917.66 

2022-11-ARK-LOC-C3 Copper N 18 y 599.99 3.24 y 601.24 10.61 

2022-11-ARK-LOC-C3 Vanadium N 1.97 N 599.99 1.98 N 601.24 1.98 u 
2022-11-ARK-LOC-C3 Sodium N 4190 y 599.99 2,820.00 y 601.24 3,504.29 

2022-11-ARK-LOC-C3 Calcium N 18600 y 599.99 338.00 y 601.24 9,459.50 

2022-11-ARK-LOC-C3 Chromium N 4.63 y 599.99 4.88 y 601.24 4.76 

2022-11-ARK-LOC-C3 Selenium N 12.4 y 599.99 10.90 y 601.24 11.6 5 

2022-11-ARK-LOC-C3 Potassium N 9240 y 599.99 19,500.00 y 601.24 14,375.34 

2022-11-ARK-LOC-C3 Mercury FD 0.069 y 599.99 0.20 y 601.24 0.13 

2022-11-ARK-LOC-C3 Beryllium FD 2 N 599.99 2.00 N 601.24 2.00 u 
2022-11-ARK-LOC-C3 Manganese FD 12.2 y 599.99 7.50 N 601.24 9.85 

2022-11-ARK-LOC-C3 Zinc FD 157 y 599.99 30.00 N 601.24 93.43 

2022-11-ARK-LOC-C3 Aluminum FD 49.3 N 599.99 49.90 N 601.24 49.60 u 
2022-11-ARK-LOC-C3 Lead FD 0.0986 N 599.99 0.10 N 601.24 0.10 u 
2022-11-ARK-LOC-C3 Iron FD 98.6 N 599.99 99.90 N 601.24 99.25 u 
2022-11-ARK-LOC-C3 Cobalt FD 0.202 y 599.99 0.10 N 601.24 0.15 

2022-11-ARK-LOC-C3 Cadmium FD 0.0986 N 599.99 0.10 N 601.24 0.10 u 
2022-11-ARK-LOC-C3 Nickel FD 1.69 y 599.99 0.50 N 601.24 1.09 

2022-11-ARK-LOC-C3 Silver FD 0.493 N 599.99 0.50 N 601.24 0.50 u 
2022-11-ARK-LOC-C3 Barium FD 4.93 N 599.99 4.99 N 601.24 4.96 u 
2022-11-ARK-LOC-C3 Antimony FD 0.493 N 599.99 0.50 N 601.24 0.50 u 
2022-11-ARK-LOC-C3 Arsenic FD 0.986 N 599.99 1.00 N 601.24 0.99 u 
2022-11-ARK-LOC-C3 Thallium FD 0.986 N 599.99 1.00 N 601.24 0.99 u 
2022-11-ARK-LOC-C3 Magnesium FD 785 y 599.99 968.00 y 601.24 876.60 

2022-11-ARK-LOC-C3 Copper FD 21.2 y 599.99 3.43 y 601.24 12.31 

2022-11-ARK-LOC-C3 Vanadium FD 1.97 N 599.99 2.00 N 601.24 1.99 u 
2022-11-ARK-LOC-C3 Sodium FD 4420 y 599.99 2,570.00 y 601.24 3,494.04 

2022-11-ARK-LOC-C3 Calcium FD 16300 y 599.99 1,010.00 y 601.24 8,647.04 

2022-11-ARK-LOC-C3 Chromium FD 4.95 y 599.99 4.87 y 601.24 4.91 

2022-11-ARK-LOC-C3 Selenium FD 12.9 y 599.99 11.00 y 601.24 11.95 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B1-3. Fish Tissue Data 

Result 
Detect 

Weight Result 
Detect 

Weight Result 
Qualifier 

Fish Analyte Type Carcass Carcass Filet Filet Total 
Carcass Filet Total 

(mg/kg dry) (g) (mg/kg dry) (g) (mg/kg dry) 

2022-11-ARK-LOC-C3 Potassium FD 9920 y 599.99 17,100.00 y 601.24 13,513.74 

2022-11-ARK-RBT-Cl Mercury N 0.054 y 300.04 0.10 y 299.93 0.07 

2022-11-ARK-RBT-Cl Beryllium N 2 N 300.04 2.00 N 299.93 2.00 u 
2022-11-ARK-RBT-Cl Manganese N 197 y 300.04 7.50 N 299.93 102.27 

2022-11-ARK-RBT-Cl Zinc N 155 y 300.04 29.90 N 299.93 92.46 

2022-11-ARK-RBT-Cl Aluminum N 95.1 y 300.04 49.90 N 299.93 72.50 

2022-11-ARK-RBT-Cl Lead N 0.388 y 300.04 0.10 N 299.93 0.24 

2022-11-ARK-RBT-Cl Iron N 291 y 300.04 99.70 N 299.93 195.37 

2022-11-ARK-RBT-Cl Cobalt N 0.738 y 300.04 0.16 y 299.93 0.45 

2022-11-ARK-RBT-Cl Cadmium N 0.1 N 300.04 0.10 N 299.93 0.10 u 
2022-11-ARK-RBT-Cl Nickel N 3.01 y 300.04 0.50 N 299.93 1.75 

2022-11-ARK-RBT-Cl Silver N 0.501 N 300.04 0.50 N 299.93 0.50 u 
2022-11-ARK-RBT-Cl Barium N 10.9 y 300.04 4.99 N 299.93 7.95 

2022-11-ARK-RBT-Cl Antimony N 0.501 N 300.04 0.50 N 299.93 0.50 u 
2022-11-ARK-RBT-Cl Arse nic N 1 N 300.04 1.00 N 299.93 1.00 u 
2022-11-ARK-RBT-Cl Thallium N 1 N 300.04 1.00 N 299.93 1.00 u 
2022-11-ARK-RBT-Cl Magnesium N 1160 y 300.04 1,140.00 y 299.93 1,150.00 

2022-11-ARK-RBT-Cl Copper N 5.42 y 300.04 1.61 y 299.93 3.52 

2022-11-ARK-RBT-Cl Vanadium N 2 N 300.04 1.99 N 299.93 2.00 u 
2022-11-ARK-RBT-Cl Sodium N 4910 y 300.04 2,730.00 y 299.93 3,820.20 

2022-11-ARK-RBT-Cl Calcium N 31800 y 300.04 2,830.00 y 299.93 17,317.66 

2022-11-ARK-RBT-Cl Chromium N 5.19 y 300.04 5.16 y 299.93 5.18 

2022-11-ARK-RBT-Cl Selenium N 8.46 y 300.04 8.68 y 299.93 8.57 

2022-11-ARK-RBT-Cl Potassium N 9720 y 300.04 18,200.00 y 299.93 13,959.22 

2022-11-ARK-RBT-C2 Mercury N 0.05 N 300.00 0.10 y 300.36 0.08 

2022-11-ARK-RBT-C2 Beryllium N 2 N 300.00 2.00 N 300.36 2.00 u 
2022-11-ARK-RBT-C2 Manganese N 188 y 300.00 7.40 y 300.36 97.65 

2022-11-ARK-RBT-C2 Zinc N 125 y 300.00 29.50 N 300.36 77.22 

2022-11-ARK-RBT-C2 Aluminum N 162 y 300.00 49.20 N 300.36 105.57 

2022-11-ARK-RBT-C2 Lead N 0.644 y 300.00 0.10 N 300.36 0.37 

2022-11-ARK-RBT-C2 Iron N 310 y 300.00 98.30 N 300.36 204.09 

2022-11-ARK-RBT-C2 Cobalt N 0.636 y 300.00 0.17 y 300.36 0.40 

2022-11-ARK-RBT-C2 Cadmium N 0.1 N 300.00 0.10 N 300.36 0.10 u 
2022-11-ARK-RBT-C2 Nickel N 2.27 y 300.00 0.49 N 300.36 1.38 

2022-11-ARK-RBT-C2 Silver N 0.501 N 300.00 0.49 N 300.36 0.50 u 
2022-11-ARK-RBT-C2 Barium N 9.48 y 300.00 4.92 N 300.36 7.20 

2022-11-ARK-RBT-C2 Antimony N 0.501 N 300.00 0.55 y 300.36 0.52 

2022-11-ARK-RBT-C2 Arsenic N 1 N 300.00 0.98 N 300.36 0.99 u 
2022-11-ARK-RBT-C2 Thallium N 1 N 300.00 0.98 N 300.36 0.99 u 
2022-ll-ARK-RBT-C2 Magnesium N 893 y 300.00 1,110.00 y 300.36 1,001.57 

2022-ll-ARK-RBT-C2 Copper N 15.1 y 300.00 2.25 y 300.36 8.67 

2022-11-ARK-RBT-C2 Vanadium N 2.01 N 300.00 1.97 N 300.36 1.99 u 
2022-ll-ARK-RBT-C2 Sodium N 3810 y 300.00 2,790.00 y 300.36 3,299.69 

2022-11-ARK-RBT-C2 Calcium N 16000 y 300.00 3,000.00 y 300.36 9,496.10 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B1-3. Fish Tissue Data 

Result Weight Result Weight Result 
Qualifier Detect Detect 

Fish Analyte Type Carcass Carcass Filet Filet Total 
Carcass Filet Total 

(mg/kg dry) (g) (mg/kg dry) (g) (mg/kg dry) 

2022-11-ARK-RBT-C2 Chromium N 5.24 y 300.00 5.11 y 300.36 5.17 

2022-11-ARK-RBT-C2 Selenium N 9.41 y 300.00 8.34 y 300.36 8.87 

2022-11-ARK-RBT-C2 Potassium N 8260 y 300.00 17,800.00 y 300.36 13,032.86 

2022-11-ARK-RBT-C3 Mercury N 0.053 y 300.07 0.10 y 300.33 0.07 

2022-11-ARK-RBT-C3 Beryllium N 2 N 300.07 2.00 N 300.33 2.00 u 
2022-11-ARK-RBT-C3 Manganese N 236 y 300.07 12.10 y 300.33 124.00 

2022-11-ARK-RBT-C3 Zinc N 140 y 300.07 29.90 N 300.33 84.93 

2022-11-ARK-RBT-C3 Aluminum N 130 y 300.07 49.90 N 300.33 89.93 

2022-11-ARK-RBT-C3 Lead N 0.495 y 300.07 0.10 N 300.33 0.30 

2022-ll-ARK-RBT-C3 Iron N 334 y 300.07 99.80 N 300.33 216.85 

2022-11-ARK-RBT-C3 Cobalt N 0.666 y 300.07 0.20 y 300.33 0.43 

2022-11-ARK-RBT-C3 Cadmium N 0.0992 N 300.07 0.10 N 300.33 0.10 u 
2022-11-ARK-RBT-C3 Nickel N 2.74 y 300.07 0.50 N 300.33 1.62 

2022-11-ARK-RBT-C3 Silver N 0.496 N 300.07 0.50 N 300.33 0.50 u 
2022-11-ARK-RBT-C3 Barium N 13.8 y 300.07 4.99 N 300.33 9.39 

2022-11-ARK-RBT-C3 Antimony N 0.496 N 300.07 0.50 N 300.33 0.50 u 
2022-ll-ARK-RBT-C3 Arsenic N 0.992 N 300.07 1.00 N 300.33 1.00 u 
2022-11-ARK-RBT-C3 Thallium N 0.992 N 300.07 1.00 N 300.33 1.00 u 
2022-11-ARK-RBT-C3 Magnesium N 1100 y 300.07 1,080.00 y 300.33 1,090.00 

2022-11-ARK-RBT-C3 Copper N 12 .5 y 300.07 2.50 y 300.33 7.50 

2022-11-ARK-RBT-C3 Vanadium N 1.98 N 300.07 2.00 N 300.33 1.99 u 
2022-11-ARK-RBT-C3 Sodium N 5030 y 300.07 3,790.00 y 300.33 4,409.73 

2022-11-ARK-RBT-C3 Calcium N 22700 y 300.07 3,330.00 y 300.33 13,010.81 

2022-11-ARK-RBT-C3 Chromium N 5.41 y 300.07 5.02 y 300.33 5.21 

2022-11-ARK-RBT-C3 Selenium N 9.44 y 300.07 9.50 y 300.33 9.47 

2022-11-ARK-RBT-C3 Potassium N 10100 y 300.07 16,400.00 y 300.33 13,251.36 

Notes: 

Qualifier Total methodologl,'.: 

J: Estimated value 

U: non detect value 

MDL: Method detection limit 

mg/kg: Milligram per kilogram 

g: Grams 

MDL used for non-detect results 

Weights used in total calculation: 

Sample specific, if available 

If not sample specific, used average weight of all non-duplicate sa mples 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Ta'ble 82-1. sum mary·- Runlj'Oll Lake, Ad;ansas lRl ver Aquailic Invertebrate Meta'ls: Ma,y 2023 

Maxi mum !Minimum Min imum Y. 1Ma1eimum 
Tot al 

Detil!c:t!ion, liletected MD L ifA!II Detected Non-lilet ec:t 
Ana,lyte Sample l!le·tec:t 

concent ratia n C'.on~ent r.ation 
NUm'ber 

IFrequenq MDL Non-Detect 

lmg/lQ: dry) (mg/kg dryl li~c/lg dryl Jmg/kgdnd 

Aluminum 9 9 100 ·' M S,000 B 9.000 

Ant imony 9 0 Cl".' 1 .. 000 0.500 

Arsenic 9 6 67 ,4.350 2.240 1 .. 980 

Barium 9 9 100 147J000 27.000 

Beryl lium 9 0 0 ·' 2.000, 1 !000 

c ad'mi 9 9 100. ,4.610 0.255 

calc1ium 9 9 100 lU,000•,000 61, :IJOO.OOO 

C romi m 9 9 100 4.230 3.510 

Cob.ai l 9 9 100' 2.790 ,o,_111 

Co,ppe, 9 9 100 2'UJ000 82AOO 

1nm 9 9 2,.2l!OaJ000 297.000 

Lead 9 9 9.810 1.1150 

,.agne,s,ium 9 9 100 '. 1,.960,000 1, JS0.000 

M1angane.se 9 9 100. 1,870 ,000 122.000 

IMercuiy 9 7 785!. 10.100 0.050 0.050 

Niclk.el 9 9 1005'! 1SJ000 11.. .290 

Pota,ss,ium 9 9 100 . 10,90 0!000 3,:810.000 

Sefenium 9 9 100:lt .JS .900 9.0•70 

silver 9 0 0; 1.000 0.500 

.sodiu m 9 9 100 .9,.n OJOOO 3,.U0-.000 

Thalli m 9 0 0 2 .. 000, 1 !000 

v anadium 9 6 67 7.770 4.790 3 .91,0, 

ZilliC 9 9 100. 2-48J000 77.000 

Notes: 

MD L: M e~tmd delecticm limit 

mg/kg: t.t il l" am 1Per l il'.ogram 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Tallr.e 82-2 . sum mary - .Aquatic lnvenebraite M etals o nsite: IM ay a 11d August 20B 

Maximum IM inim'llm M a1eimum ½ Ma 1t1m11m 
, ,at al 

DetectJi on MIR if A'II !Detected Del:ected1 Non-Detect 
Analyte sample Detect 

c oncentraliia.11 con~enttat ion. !Freq uency IMDL Non-Detect 
NUmbe;r 

(~ gJ, ,[mglikg:) (mg/:kg) (mg/,kg:l 

u:m:i n11rn 1.2 12 100: 1,57 5J000 1:3.g_,000 

Ant imonv 12: 2 17 " 1.260 (}.4 72 2 . .500 

Arsenic 1.2: g, 75 ' 8 1.600 2_240 1 .900 

Barium 1.2: 12 100% 147J000 27!000 

Beryl 1"11m 1.2 0 2 .12.0 1 !060 

cadmium 1.2: 12 B.600 0 .25 5 

ca ci um 12 12 1!1:l-,~ OJOOO 1.9,8 50.000 

Ch:romi 12 12 1.00' 7.690 3.510 

Coba 12. 12 2.910 0.717 

CO,ppe:r 12 12 231J000 33.:150 

Iron 12 12 4,.:l<60•J000 297.000 

Lead 12 12 100· 9 :L200 1_!150 

t.tagnes>i um 1.2: 12 2, :l-510J000 1,360.0 00 

M anganese 12. 12 1,8]10J000 122J000 

M erauiy 1.2: 10 0 .190 0.050 0 .0 50 

Nicikel 1.2: 12. U!JDOO 4 .720 

PotaS'S'ium 1.2: 12 10,90 0,JOOO :l-,8 :l!0-.000 

sele nium 12 12 3 5.900 9.0 70 

silver 1.2: 1 8' 0 .59 6 0.59,6 2.500 

Sodium 1.2: 12 9, uo,Jooo :l-,J.40J000 

Tha□ium 1.2: 0 5 .000 2_500 

v anadium 12 !I 9.750 4.790 9·.99 0 

.zinc 1.2: 12 642J000 77.000 

Notes: 

M DL: M ethod detedian limit 

m;g)lg: t.t ilr ~arn per kilogram 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B2-3. Runyon Lake, Arkansas River Aquatic Invertebrate Metals: May 2023 

Sample Result 
Location Analyte Qualifier 

Date (mg/kg dry) 

Aql-4 05/16/23 Aluminum 706.00 

Aql-4 05/16/23 Antimony 0.98 u 
Aql-4 05/16/23 Arsenic 4.35 

Aql-4 05/16/23 Barium 56.00 

Aql-4 05/16/23 Beryllium 1.95 u 
Aql-4 05/16/23 Cadmium 4.50 

Aql-4 05/16/23 Calcium 63,400.00 

Aql-4 05/16/23 Chromium 4.04 

Aql-4 05/16/23 Cobalt 2.49 

Aql-4 05/16/23 Copper 84.20 

Aql-4 05/16/23 Iron 1,900.00 

Aql-4 05/16/23 Lead 4.74 

Aql-4 05/16/23 Magnesium 1,530.00 

Aql-4 05/16/23 Manganese 367.00 

Aql-4 05/16/23 Mercury 0.06 

Aql-4 05/16/23 Nickel 9.02 

Aql-4 05/16/23 Potassium 7,750.00 

Aql-4 05/16/23 Selenium 35.90 

Aql-4 05/16/23 Silver 0.98 u 
Aql-4 05/16/23 Sodium 4,920.00 

Aql-4 05/16/23 Thallium 1.95 u 
Aql-4 05/16/23 Vanadium 7.37 

Aql-4 05/16/23 Zinc 192.00 

Aql-4 05/16/23 % Solids 21.10 

Aql-5 05/15/23 Aluminum 681.00 

Aql-5 05/15/23 Antimony 1.00 u 
Aql-5 05/15/23 Arsenic 3.20 

Aql-5 05/15/23 Barium 47.20 

Aql-5 05/15/23 Beryllium 2.00 u 
Aql-5 05/15/23 Cadmium 1.47 

Aql-5 05/15/23 Calcium 89,800.00 

Aql-5 05/15/23 Chromium 4.01 

Aql-5 05/15/23 Cobalt 2.68 

Aql-5 05/15/23 Copper 92.70 

Aql-5 05/15/23 Iron 1,430.00 

Aql-5 05/15/23 Lead 6.03 

Aql-5 05/15/23 Magnesium 1,610.00 

Aql-5 05/15/23 Manganese 247.00 

Aql-5 05/15/23 Mercury 0.05 

Aql-5 05/15/23 Nickel 10.70 

Aql-5 05/15/23 Potass ium 7,390.00 

Aql-5 05/15/23 Selenium 17.60 

Aql-5 05/15/23 Silver 1.00 u 
Aql-5 05/15/23 Sodium 5,420.00 

Aql-5 05/15/23 Thallium 2.00 u 
Aql-5 05/15/23 Vanadium 6.39 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B2-3. Runyon Lake, Arkansas River Aquatic Invertebrate Metals: May 2023 

Sample Result 
Location Analyte Qualifier 

Date (mg/kg dry) 

Aql-5 05/15/23 Zinc 211.00 

Aql-5 05/15/23 % Solids 17.70 

Aql-6 05/16/23 Aluminum 452.00 

Aql-6 05/16/23 Antimony 0.98 u 

Aql-6 05/16/23 Arsenic 1.96 u 

Aql-6 05/16/23 Barium 147.00 

Aql-6 05/16/23 Beryllium 1.96 u 

Aql-6 05/16/23 Cadmium 0.26 

Aql-6 05/16/23 Calcium 120,000.00 

Aql-6 05/16/23 Chromium 3.51 

Aql-6 05/16/23 Cobalt 1.74 

Aql-6 05/16/23 Copper 86,90 

Aql-6 05/16/23 Iron 987.00 

Aql-6 05/16/23 Lead 2.02 

Aql-6 05/16/23 Magnesium 1,960.00 

Aql-6 05/16/23 Manganese 1,870.00 

Aql-6 05/16/23 Mercury 0.05 

Aql-6 05/16/23 Nickel 12.10 

Aql-6 05/16/23 Potassium 8,080.00 

Aql-6 05/16/23 Selenium 9.07 

Aql-6 05/16/23 Silver 0.98 u 

Aql-6 05/16/23 Sodium 7,020.00 

Aql-6 05/16/23 Thallium 1.96 u 

Aql-6 05/16/23 Vanadium 6.43 

Aql-6 05/16/23 Zinc 77.00 

Aql-6 05/16/23 % Solids 25 .40 

Aql-7 05/16/23 Aluminum 618.00 

Aql-7 05/16/23 Antimony 0.99 u 

Aql-7 05/16/23 Arsenic 3.21 

Aql-7 05/16/23 Barium 53.40 

Aql-7 05/16/23 Beryllium 1.98 u 

Aql-7 05/16/23 Cadmium 4.61 

Aql-7 05/16/23 Calcium 61,100.00 

Aql-7 05/16/23 Chromium 4.15 

Aql-7 05/16/23 Cobalt 2.35 

Aql-7 05/16/23 Copper 87.50 

Aql-7 05/16/23 Iron 1,390.00 

Aql-7 05/16/23 Lead 3.74 

Aql-7 05/16/23 Magnesium 1,490.00 

Aql-7 05/16/23 Manganese 413,00 

Aql-7 05/16/23 Mercury 0.10 

Aql-7 05/16/23 Nickel 8.29 

Aql-7 05/16/23 Potassium 6,970.00 

Aql-7 05/16/23 Selenium 25.30 

Aql-7 05/16/23 Silver 0.99 u 

Aql-7 05/16/23 Sodium 3,990.00 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B2-3. Runyon Lake, Arkansas River Aquatic Invertebrate Metals: May 2023 

Sample Result 
Location Analyte Qualifier 

Date (mg/kg dry) 

Aql-7 05/16/23 Thallium 1.98 u 
Aql-7 05/16/23 Vanadium 6.67 

Aql-7 05/16/23 Zinc 182.00 

Aql-7 05/16/23 % Solids 17.10 

Aql-8 05/15/23 Aluminum 391.00 

Aql-8 05/15/23 Antimony 0.98 u 
Aql-8 05/15/23 Arsenic 2.33 

Aql-8 05/15/23 Barium 63.10 

Aql-8 05/15/23 Beryllium 1.97 u 
Aql-8 05/15/23 Cadmium 1.21 

Aql-8 05/15/23 Calcium 75,100.00 

Aql-8 05/15/23 Chromium 3.83 

Aql-8 05/15/23 Cobalt 1.77 

Aql-8 05/15/23 Copper 159.00 

Aql-8 05/15/23 Iron 941.00 

Aql-8 05/15/23 Lead 7.87 

Aql-8 05/15/23 Magnesium 1,550.00 

Aql-8 05/15/23 Manganese 439.00 

Aql-8 05/15/23 Mercury 0.06 

Aql-8 05/15/23 Nickel 8.48 

Aql-8 05/15/23 Potassium 8,170.00 

Aql-8 05/15/23 Selenium 19.70 

Aql-8 05/15/23 Silver 0.98 u 
Aql-8 05/15/23 Sodium 4,800.00 

Aql-8 05/15/23 Thallium 1.97 u 
Aql-8 05/15/23 Vanadium 4.79 

Aql-8 05/15/23 Zinc 248.00 

Aql-8 05/15/23 % Solids 19.40 

Aql-9 05/15/23 Aluminum 885.00 

Aql-9 05/15/23 Antimony 0.98 u 
Aql-9 05/15/23 Arsenic 2.76 

Aql-9 05/15/23 Barium 44.00 

Aql-9 05/15/23 Beryllium 1.96 u 
Aql-9 05/15/23 Cadmium 1.22 

Aql-9 05/15/23 Calcium 183,000.00 

Aql-9 05/15/23 Chromium 4. 14 

Aql-9 05/15/23 Cobalt 2.79 

Aql-9 05/15/23 Copper 93.70 

Aql-9 05/15/23 Iron 2,280.00 

Aql-9 05/15/23 Lead 9.81 

Aql-9 05/15/23 Magnesium 1,600.00 

Aql-9 05/15/23 Manganese 313.00 

Aql-9 05/15/23 Mercury 0.09 

Aql-9 05/15/23 Nickel 18.00 

Aql-9 05/15/23 Potassium 3,810.00 

Aql-9 05/15/23 Selenium 12.20 
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Table B2-3. Runyon Lake, Arkansas River Aquatic Invertebrate Metals: May 2023 

Sample Result 
Location Analyte Qualifier 

Date (mg/kg dry) 

Aql-9 05/15/23 Silver 0.98 u 
Aql-9 05/15/23 Sodium 3,140.00 

Aql-9 05/15/23 Thallium 1.96 u 
Aql-9 05/15/23 Vanadium 7.77 

Aql-9 05/15/23 Zinc 147.00 

Aql-9 05/15/23 % Solids 18.00 

Aql-10 05/15/23 Aluminum 166.00 

Aql-10 05/15/23 Antimony 0.98 u 
Aql-10 05/15/23 Arsenic 2.24 

Aql-10 05/15/23 Barium 57.60 

Aql-10 05/15/23 Beryllium 1.96 u 
Aql-10 05/15/23 Cadmium 0.33 

Aql-10 05/15/23 Calcium 80,900.00 

Aql-10 05/15/23 Chromium 4.10 

Aql-10 05/15/23 Cobalt 0.78 

Aql-10 05/15/23 Copper 82.40 

Aql-10 05/15/23 Iron 379.00 

Aql-10 05/15/23 Lead 1.85 

Aql-10 05/15/23 Magnesium 1,800.00 

Aql-10 05/15/23 Manganese 139.00 

Aql-10 05/15/23 Mercury 0.05 

Aql-10 05/15/23 Nickel 8.82 

Aql-10 05/15/23 Potassium 10,900.00 

Aql-10 05/15/23 Selenium 24.40 

Aql-10 05/15/23 Silver 0.98 u 
Aql-10 05/15/23 Sodium 7,970.00 

Aql-10 05/15/23 Thallium 1.96 u 
Aql-10 05/15/23 Vanadium 3.92 u 
Aql-10 05/15/23 Zinc 81.00 

Aql-10 05/15/23 % Solids 15.70 

Aql-11 05/15/23 Aluminum 295 .00 

Aql-11 05/15/23 Antimony 0.99 u 
Aql-11 05/15/23 Arsenic 1.98 u 
Aql-11 05/15/23 Barium 53 .10 

Aql-11 05/15/23 Beryllium 1.98 u 
Aql-11 05/15/23 Cadmium 0.26 

Aql-11 05/15/23 Calcium 79,700.00 

Aql-11 05/15/23 Chromium 4.23 

Aql-11 05/15/23 Cobalt 0.72 

Aql-11 05/15/23 Copper 140.00 

Aql-11 05/15/23 Iron 644.00 

Aql-11 05/15/23 Lead 3.10 

Aql-11 05/15/23 Magnesium 1,630.00 

Aql-11 05/15/ 23 Manganese 180.00 

Aql-11 05/15/23 Mercury 0.05 u 
Aql-11 05/15/23 Nickel 8.36 
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Table B2-3. Runyon Lake, Arkansas River Aquatic Invertebrate Metals: May 2023 

Sample Result 
Location 

Date 
Analyte 

(mg/kg dry) 
Qualifier 

Aql-11 05/15/23 Potassium 10,700.00 

Aql-11 05/15/23 Selenium 21.10 

Aql-11 05/15/23 Silver 0.99 u 
Aql-11 05/15/23 Sodium 9,010.00 

Aql-11 05/15/23 Thallium 1.98 u 
Aql-11 05/15/23 Vanadium 3.96 u 
Aql-11 05/15/23 Zinc 92.00 

Aql-11 05/15/23 % Solids 16.80 

Aql-12 05/15/23 Aluminum 139.00 

Aql-12 05/15/23 Antimony 0.99 u 
Aql-12 05/15/23 Arsenic 1.97 u 
Aql-12 05/15/23 Barium 27.00 

Aql-12 05/15/23 Beryllium 1.97 u 
Aql-12 05/15/23 Cadmium 0.41 

Aql-12 05/15/23 Calcium 79,800.00 

Aql-12 05/15/23 Chromium 4.20 

Aql-12 05/15/23 Cobalt 0.77 

Aql-12 05/15/23 Copper 231.00 

Aql-12 05/15/23 Iron 297,00 

Aql-12 05/15/23 Lead 2.49 

Aql-12 05/15/23 Magnesium 1,380.00 

Aql-12 05/15/23 Manganese 122.00 

Aql-12 05/15/23 Mercury 0.05 u 
Aql-12 05/15/23 Nickel 9,72 

Aql-12 05/15/23 Potassium 10,600.00 

Aql-12 05/15/23 Selenium 15.80 

Aql-12 05/15/23 Silver 0.99 u 
Aql-12 05/15/23 Sodium 9,310.00 

Aql-12 05/15/23 Thallium 1.97 u 
Aql-12 05/15/23 Vanadium 3.94 u 
Aql-12 05/15/23 Zinc 118.00 

Aql-12 05/15/23 % Solids 17.60 

Notes: 

J: Estimated value 

U: non detect value 

MDL: Method detection limit 

mg/kg: Milligram per kilogram 

MDL used for non-detect results, per data source 

All data converted to mg/kg (except percent solids) 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B2-4. Aquatic Invertebrate Metals Onsite: May and August 2023 

Location 
Sample Sample Sample 

Analyte 
Result 

Qualifier 
Name Date Type (mg/kg dry) 

Aql-1 AQl-l_0l_TISINV 08/14/23 N Aluminum 1,540.00 

Aql-1 AQl-1_01_ TISINV 08/14/23 N Antimony 2.50 u 

Aql-1 AQl-l_0l_TISINV 08/14/23 N Arsenic 10.00 

Aql-1 AQl-l_0l_TISINV 08/14/23 N Barium 83 .90 

Aql-1 AQl-l_0l_TISINV 08/14/23 N Beryllium 2.00 u 

Aql-1 AQl-l_0l_TISINV 08/14/23 N Cadmium 5.24 

Aql-1 AQl-l_0l_TISINV 08/14/23 N Calcium 104,000.00 

Aql-1 AQl-l_0l_TISINV 08/14/23 N Chromium 7.69 

Aql-1 AQl-l_0l_TISINV 08/14/23 N Cobalt 2.91 

Aql-1 AQl-l_0l_TISINV 08/14/23 N Copper 52.30 

Aql-1 AQl-l_0l_TISINV 08/14/23 N Iron 3,680.00 

Aql-1 AQl-1_01_ TISINV 08/14/23 N Lead 93.20 

Aql-1 AQl-1_01_ TISINV 08/14/23 N Magnesium 2,350.00 

Aql-1 AQl-l_0l_TISINV 08/14/23 N Manganese 279.00 

Aql-1 AQl-1_01_ TISINV 08/14/23 N Mercury 0.19 

Aql-1 AQl-1_01_ TISINV 08/14/23 N Nickel 11.40 

Aql-1 AQl-l_0l_TISINV 08/14/23 N Potassium 4,100.00 

Aql-1 AQl-l_0l_TISINV 08/14/23 N Selenium 25.70 

Aql-1 AQl-1_01_ TISINV 08/14/23 N Silver 2.50 u 

Aql-1 AQl-l_0l_TISINV 08/14/23 N Sodium 3,300.00 

Aql-1 AQl-l_0l_TISINV 08/14/23 N Thallium 5.00 u 

Aql-1 AQl-l_0l_TISINV 08/14/23 N Vanadium 9.99 u 

Aql-1 AQl-l_0l_TISINV 08/14/23 N Zinc 325.00 

Aql-1 AQl-l_0l_TISINV 08/14/23 N % Solids 22.30 

Aql-2 AQl-l_DU P-01_ 02_ TISI NV 08/14/23 DUP Aluminum 1,800.00 

Aql-2 AQl-l_DUP-01_02_TISI NV 08/14/23 DUP Antimony 0.50 u 

Aql-2 AQl-l_DUP-01_02_TISINV 08/14/23 DUP Arsenic 1.88 

Aql-2 AQl-l_DUP-01_02_TISINV 08/14/23 DUP Barium 35.30 

Aql-2 AQl-l_DU P-01_ 02_ TISI NV 08/14/23 DUP Beryllium 1.98 u 

Aql-2 AQl-l_DUP-01_02_TISINV 08/14/23 DUP Cadmium 0.71 

Aql-2 AQl-l_DUP-01_02_TISINV 08/14/23 DUP Calcium 25,400.00 

Aql-2 AQl-l_DUP-01_02_TISINV 08/14/23 DUP Chromium 6.20 

Aql-2 AQl-l_DUP-01_02_TISI NV 08/14/23 DUP Cobalt 0.87 

Aql-2 AQl-l_DUP-01_02_TISINV 08/14/23 DUP Copper 33.90 

Aql-2 AQl-l_DUP-01_02_TISI NV 08/14/23 DUP Iron 2,920.00 

Aql-2 AQl-l_DUP-01_02_TISINV 08/14/23 DUP Lead 18.10 

Aql-2 AQl-l_DUP-01_02_TISI NV 08/14/23 DUP Magnesium 2,120.00 

Aql-2 AQl-l_DUP-01_02_TISI NV 08/14/23 DUP Manganese 261.00 

Aql-2 AQl-l_DUP-01_02_TISI NV 08/14/23 DUP Mercury 0.11 

Aql-2 AQl-l_DUP-01_02_TISI NV 08/14/23 DUP Nickel 3.54 

Aql-2 AQl-l_DUP-01_02_TISINV 08/14/23 DUP Potassium 7,610.00 

Aql-2 AQl-l_DUP-01_02_TISI NV 08/14/23 DUP Selenium 9.43 

Aql-2 AQl-l_DUP-01_02_TISINV 08/14/23 DUP Silver 0.50 u 

Aql-2 AQl-l_DUP-01_02_TISINV 08/14/23 DUP Sodium 6,350.00 

Aql-2 AQl-l_DUP-01_02_TISINV 08/14/23 DUP Thallium 0.99 u 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B2-4. Aquatic Invertebrate Metals Onsite: May and August 2023 

Location 
Sample Sample Sample 

Analyte 
Result 

Qualifier 
Name Date Type (mg/kg dry) 

Aql-2 AQl-1 - DUP-01_02_TISINV 08/14/23 DUP Vanadium 8.21 

Aql-2 AQl-l_DUP-01_02_TISI NV 08/14/23 DUP Zinc 109.00 

Aql-2 AQl-l_DUP-01_02_TISINV 08/14/23 DUP % Solids 19.50 

Aql-2 AQl-2_01_ TISINV 08/14/23 N Aluminum 1,350.00 

Aql-2 AQl-2_01_ TISINV 08/14/23 N Antimony 0.70 

Aql-2 AQl-2_01_ TISINV 08/14/23 N Arsenic 7.81 

Aql-2 AQl-2_01_ TISINV 08/14/23 N Barium 40.30 

Aql-2 AQl-2_01_ TISINV 08/14/23 N Beryllium 1.91 u 
Aql-2 AQl-2_01_ TISINV 08/14/23 N Cadmium 2.32 

Aql-2 AQl-2_01_ TISINV 08/14/23 N Calcium 14,300.00 

Aql-2 AQl-2_01_ TISINV 08/14/23 N Chromium 9.11 

Aql-2 AQl-2_01_ TISINV 08/14/23 N Cobalt 2.12 

Aql-2 AQl-2_01_ TISINV 08/14/23 N Copper 32.80 

Aql-2 AQl-2_01_ TISINV 08/14/23 N Iron 5,130.00 

Aql-2 AQl-2_01_ TISINV 08/14/23 N Lead 22.40 

Aql-2 AQl-2_01_ TISINV 08/14/23 N Magnesium 1,980.00 

Aql-2 AQl-2_01_ TISINV 08/14/23 N Manganese 338.00 

Aql-2 AQl-2_01_ TISINV 08/14/23 N Mercury 0.21 

Aql-2 AQl-2_01_ TISINV 08/14/23 N Nickel 5.90 

Aql-2 AQl-2_01_ TISINV 08/14/23 N Potassium 7,350.00 

Aql-2 AQl-2_01_ TISINV 08/14/23 N Selenium 28.80 

Aql-2 AQl-2_01_ TISINV 08/14/23 N Silver 0.48 u 
Aql-2 AQl-2_01_ TISINV 08/14/23 N Sodium 5,410.00 

Aql-2 AQl-2_01_ TISINV 08/14/23 N Thallium 0.96 u 
Aql-2 AQl-2_01_ TISINV 08/14/23 N Vanadium 8.92 

Aql-2 AQl-2_01_ TISINV 08/14/23 N Zinc 143.00 

Aql-2 AQl-2_01_ TISINV 08/14/23 N % Solids 19.30 

Aql-3 AQl-3_01_TISINV 08/14/23 N Aluminum 973.00 

Aql-3 AQl-3_01_TISINV 08/14/23 N Antimony 1.26 

Aql-3 AQl-3_01_TISINV 08/14/23 N Arsenic 81.60 

Aql-3 AQl-3_01_TISINV 08/14/23 N Barium 50.60 

Aql-3 AQl-3_01_TISINV 08/14/23 N Beryllium 2.12 u 
Aql-3 AQl-3_01_TISINV 08/14/23 N Cadmium 8.60 

Aql-3 AQl-3_01_TISINV 08/14/23 N Calcium 38,200.00 

Aql-3 AQl-3_01_TISINV 08/14/23 N Chromium 3.72 

Aql-3 AQl-3_01_TISINV 08/14/23 N Cobalt 2.66 

Aql-3 AQl-3_01_TISINV 08/14/23 N Copper 94.40 

Aql-3 AQl-3_01_TISINV 08/14/23 N Iron 4,360.00 

Aql-3 AQl-3_01_TISINV 08/14/23 N Lead 66.00 

Aql-3 AQl-3_01_TISINV 08/14/23 N Magnesium 2,270.00 

Aql-3 AQl-3_01_TISINV 08/14/23 N Manganese 284.00 

Aql-3 AQl-3_01_TISINV 08/14/23 N Mercury 0.10 

Aql-3 AQl-3_01_TISINV 08/14/23 N Nickel 12.30 

Aql-3 AQl-3_01_TISINV 08/14/23 N Potassium 4,180.00 

Aql-3 AQl-3_01_TISINV 08/14/23 N Selenium 33.10 
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Table B2-4. Aquatic Invertebrate Metals Onsite: May and August 2023 

Location 
Sample Sample Sample 

Analyte 
Result 

Qualifier 
Name Date Type (mg/kg dry) 

Aql-3 AQl-3_01_TISINV 08/14/23 N Silver 0.60 

Aql-3 AQl-3_01_TISINV 08/14/23 N Sodium 3,810.00 

Aql-3 AQl-3_01_TISINV 08/14/23 N Thallium 1.06 u 
Aql-3 AQl-3_01_TISINV 08/14/23 N Vanadium 9.75 

Aql-3 AQl-3_01_TISINV 08/14/23 N Zinc 642.00 

Aql-3 AQl-3_01_TISINV 08/14/23 N % Solids 16.50 

Aql-4 AQL-4-01 05/16/23 N Aluminum 706.00 

Aql-4 AQL-4-01 05/16/23 N Antimony 0.98 u 
Aql-4 AQL-4-01 05/16/23 N Arsenic 4.35 

Aql-4 AQL-4-01 05/16/23 N Barium 56.00 

Aql-4 AQL-4-01 05/16/23 N Beryllium 1.95 u 
Aql-4 AQL-4-01 05/16/23 N Cadmium 4.50 

Aql-4 AQL-4-01 05/16/23 N Calcium 63,400.00 

Aql-4 AQL-4-01 05/16/23 N Chromium 4.04 

Aql-4 AQL-4-01 05/16/23 N Cobalt 2.49 

Aql-4 AQL-4-01 05/16/23 N Copper 84.20 

Aql-4 AQL-4-01 05/16/23 N Iron 1,900.00 

Aql-4 AQL-4-01 05/16/23 N Lead 4.74 

Aql-4 AQL-4-01 05/16/23 N Magnesium 1,530.00 

Aql-4 AQL-4-01 05/16/23 N Manganese 367.00 

Aql-4 AQL-4-01 05/16/23 N Mercury 0.06 

Aql-4 AQL-4-01 05/16/23 N Nickel 9.02 

Aql-4 AQL-4-01 05/16/23 N Potassium 7,750.00 

Aql-4 AQL-4-01 05/16/23 N Selenium 35.90 

Aql-4 AQL-4-01 05/16/23 N Silver 0.98 u 
Aql-4 AQL-4-01 05/16/23 N Sodium 4,920.00 

Aql-4 AQL-4-01 05/16/23 N Thallium 1.9 5 u 
Aql-4 AQL-4-01 05/16/23 N Vanadium 7.37 

Aql-4 AQL-4-01 05/16/23 N Zinc 192.00 

Aql-4 AQL-4-01 05/16/23 N %Solids 21.10 

Aql-5 AQL-5-01 05/15/23 N Aluminum 681.00 

Aql-5 AQL-5-01 05/15/23 N Antimony 1.00 u 
Aql-5 AQL-5-01 05/15/23 N Arsenic 3.20 

Aql-5 AQL-5-01 05/15/23 N Barium 47 .20 

Aql-5 AQL-5-01 05/15/23 N Beryllium 2.00 u 
Aql-5 AQL-5-01 05/15/23 N Cadmium 1.47 

Aql-5 AQL-5-01 05/15/23 N Calcium 89,800.00 

Aql-5 AQL-5-01 05/15/23 N Chromium 4.01 

Aql-5 AQL-5-01 05/15/23 N Cobalt 2.68 

Aql-5 AQL-5-01 05/15/23 N Copper 92.70 

Aql-5 AQL-5-01 05/15/23 N Iron 1,430.00 

Aql-5 AQL-5-01 05/15/23 N Lead 6.03 

Aql-5 AQL-5-01 05/15/23 N Magnesi um 1,610.00 

Aql-5 AQL-5-01 05/15/23 N Manganese 247.00 

Aql-5 AQL-5-01 05/15/23 N Mercury 0.05 
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Table B2-4. Aquatic Invertebrate Metals Onsite: May and August 2023 

Location 
Sample Sample Sample 

Analyte 
Result 

Qualifier 
Name Date Type (mg/kg dry) 

Aql-5 AQL-5-01 05/15/23 N Nickel 10.70 

Aql-5 AQL-5-01 05/15/23 N Potassium 7,390.00 

Aql-5 AQL-5-01 05/15/23 N Selenium 17.60 

Aql-5 AQL-5-01 05/15/23 N Silver 1.00 u 
Aql-5 AQL-5-01 05/15/23 N Sodium 5,420.00 

Aql-5 AQL-5-01 05/15/23 N Thallium 2.00 u 
Aql-5 AQL-5-01 05/15/23 N Vanadium 6.39 

Aql-5 AQL-5-01 05/15/23 N Zinc 211.00 

Aql-5 AQL-5-01 05/15/23 N % Solids 17.70 

Aql-6 AQL-6-01 05/16/23 N Aluminum 452.00 

Aql-6 AQL-6-01 05/16/23 N Antimony 0.98 u 
Aql-6 AQL-6-01 05/16/23 N Arsenic 1.96 u 
Aql-6 AQL-6-01 05/16/23 N Barium 147.00 

Aql-6 AQL-6-01 05/16/23 N Beryllium 1.96 u 
Aql-6 AQL-6-01 05/16/23 N Cadmium 0.26 

Aql-6 AQL-6-01 05/16/23 N Calcium 120,000.00 

Aql-6 AQL-6-01 05/16/23 N Chromium 3.51 

Aql-6 AQL-6-01 05/16/23 N Cobalt 1.74 

Aql-6 AQL-6-01 05/16/23 N Copper 86.90 

Aql-6 AQL-6-01 05/16/23 N Iron 987.00 

Aql-6 AQL-6-01 05/16/23 N Lead 2.02 

Aql-6 AQL-6-01 05/16/23 N Magnesium 1,960.00 

Aql-6 AQL-6-01 05/16/23 N Manganese 1,870.00 

Aql-6 AQL-6-01 05/16/23 N Mercury 0.05 

Aql-6 AQL-6-01 05/16/23 N Nickel 12.10 

Aql-6 AQL-6-01 05/16/23 N Potassium 8,080.00 

Aql-6 AQL-6-01 05/16/23 N Selenium 9.07 

Aql-6 AQL-6-01 05/16/23 N Silver 0.98 u 
Aql-6 AQL-6-01 05/16/23 N Sodium 7,020.00 

Aql-6 AQL-6-01 05/16/23 N Thallium 1.96 u 
Aql-6 AQL-6-01 05/16/23 N Vanadium 6.43 

Aql-6 AQL-6-01 05/16/23 N Zinc 77.00 

Aql-6 AQL-6-01 05/16/23 N % Solids 25.40 

Aql-7 AQL-7-01 05/16/23 N Aluminum 618.00 

Aql-7 AQL-7-01 05/16/23 N Antimony 0.99 u 
Aql-7 AQL-7-01 05/16/23 N Arsenic 3.21 

Aql-7 AQL-7-01 05/16/23 N Barium 53.40 

Aql-7 AQL-7-01 05/16/23 N Beryllium 1.98 u 
Aql-7 AQL-7-01 05/16/23 N Cadmium 4.61 

Aql-7 AQL-7-01 05/16/23 N Calcium 61,100.00 

Aql-7 AQL-7-01 05/16/23 N Chromium 4.15 

Aql-7 AQL-7-01 05/16/23 N Cobalt 2.35 

Aql-7 AQL-7-01 05/16/23 N Copper 87.50 

Aql-7 AQL-7-01 05/16/23 N Iron 1,390.00 

Aql-7 AQL-7-01 05/16/23 N Lead 3.74 
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Location 
Sample Sample Sample 

Analyte 
Result 

Qualifier 
Name Date Type (mg/kg dry) 

Aql-7 AQL-7-01 05/16/23 N Magnesium 1,490.00 

Aql-7 AQL-7-01 05/16/23 N Manganese 413 .00 

Aql-7 AQL-7-01 05/16/23 N Mercury 0.10 

Aql-7 AQL-7-01 05/16/23 N Nickel 8.29 

Aql-7 AQL-7-01 05/16/23 N Potassium 6,970.00 

Aql-7 AQL-7-01 05/16/23 N Selenium 25.30 

Aql-7 AQL-7-01 05/16/23 N Silver 0.99 u 
Aql-7 AQL-7-01 05/16/23 N Sodium 3,990.00 

Aql-7 AQL-7-01 05/16/23 N Thallium 1.98 u 
Aql-7 AQL-7-01 05/16/23 N Vanadium 6.67 

Aql-7 AQL-7-01 05/16/23 N Zinc 182.00 

Aql-7 AQL-7-01 05/16/23 N % Solids 17.10 

Aql-8 AQL-8-01 05/15/23 N Aluminum 391.00 

Aql-8 AQL-8-01 05/15/23 N Antimony 0.98 u 
Aql-8 AQL-8-01 05/15/23 N Arsenic 2.33 

Aql-8 AQL-8-01 05/15/23 N Barium 63 .10 

Aql-8 AQL-8-01 05/15/23 N Beryllium 1.97 u 
Aql-8 AQL-8-01 05/15/23 N Cadmium 1.21 

Aql-8 AQL-8-01 05/15/23 N Calcium 75,100.00 

Aql-8 AQL-8-01 05/15/23 N Chromium 3.83 

Aql-8 AQL-8-01 05/15/23 N Cobalt 1.77 

Aql-8 AQL-8-01 05/15/23 N Copper 159.00 

Aql-8 AQL-8-01 05/15/23 N Iron 941.00 

Aql-8 AQL-8-01 05/15/23 N Lead 7.87 

Aql-8 AQL-8-01 05/15/23 N Magnesium 1,550.00 

Aql-8 AQL-8-01 05/15/23 N Manganese 439 .00 

Aql-8 AQL-8-01 05/15/23 N Mercury 0.06 

Aql-8 AQL-8-01 05/15/23 N Nickel 8.48 

Aql-8 AQL-8-01 05/15/23 N Potassium 8,170.00 

Aql-8 AQL-8-01 05/15/23 N Selenium 19.70 

Aql-8 AQL-8-01 05/15/23 N Silver 0.98 u 
Aql-8 AQL-8-01 05/15/23 N Sodium 4,800.00 

Aql-8 AQL-8-01 05/15/23 N Thallium 1.97 u 
Aql-8 AQL-8-01 05/15/23 N Vanadium 4.79 

Aql-8 AQL-8-01 05/15/23 N Zinc 248.00 

Aql-8 AQL-8-01 05/15/23 N % Solids 19.40 

Aql-9 AQL-9-01 05/15/23 N Aluminum 885.00 

Aql-9 AQL-9-01 05/15/23 N Antimony 0.98 u 
Aql-9 AQL-9-01 05/15/23 N Arsenic 2.76 

Aql-9 AQL-9-01 05/15/23 N Barium 44.00 

Aql-9 AQL-9-01 05/15/23 N Beryllium 1.96 u 
Aql-9 AQL-9-01 05/15/23 N Cadmium 1.22 

Aql-9 AQL-9-01 05/15/23 N Calcium 183,000.00 

Aql-9 AQL-9-01 05/15/23 N Chromium 4.14 

Aql-9 AQL-9-01 05/15/23 N Cobalt 2.79 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B2-4. Aquatic Invertebrate Metals Onsite: May and August 2023 

Location 
Sample Sample Sample 

Analyte 
Result 

Qualifier 
Name Date Type (mg/kg dry) 

Aql-9 AQL-9-01 05/15/23 N Copper 93.70 

Aql-9 AQL-9-01 05/15/23 N Iron 2,280.00 

Aql-9 AQL-9-01 05/15/23 N Lead 9.81 

Aql-9 AQL-9-01 05/15/23 N Magnesium 1,600.00 

Aql-9 AQL-9-01 05/15/23 N Manganese 313 .00 

Aql-9 AQL-9-01 05/15/23 N Mercury 0.09 

Aql-9 AQL-9-01 05/15/23 N Nickel 18.00 

Aql-9 AQL-9-01 05/15/23 N Potassium 3,810.00 

Aql-9 AQL-9-01 05/15/23 N Selenium 12.20 

Aql-9 AQL-9-01 05/15/23 N Silver 0.98 u 
Aql-9 AQL-9-01 05/15/23 N Sodium 3,140.00 

Aql-9 AQL-9-01 05/15/23 N Thallium 1.96 u 
Aql-9 AQL-9-01 05/15/23 N Vanadium 7.77 

Aql-9 AQL-9-01 05/15/23 N Zinc 147.00 

Aql-9 AQL-9-01 05/15/23 N % Solids 18.00 

Aql-10 AQL-10-01 05/15/23 N Aluminum 166.00 

Aql-10 AQL-10-01 05/15/23 N Antimony 0.98 u 
Aql-10 AQL-10-01 05/15/23 N Arsenic 2.24 

Aql-10 AQL-10-01 05/15/23 N Barium 57.60 

Aql-10 AQL-10-01 05/15/23 N Beryllium 1.96 u 
Aql-10 AQL-10-01 05/15/23 N Cadmium 0.33 

Aql-10 AQL-10-01 05/15/23 N Calcium 80,900.00 

Aql-10 AQL-10-01 05/15/23 N Chromium 4.10 

Aql-10 AQL-10-01 05/15/23 N Cobalt 0.78 

Aql-10 AQL-10-01 05/15/23 N Copper 82.40 

Aql-10 AQL-10-01 05/15/23 N Iron 379.00 

Aql-10 AQL-10-01 05/15/23 N Lead 1.85 

Aql-10 AQL-10-01 05/15/23 N Magnesium 1,800.00 

Aql-10 AQL-10-01 05/15/23 N Manganese 139.00 

Aql-10 AQL-10-01 05/15/23 N Mercury 0.05 

Aql-10 AQL-10-01 05/15/23 N Nickel 8.82 

Aql-10 AQL-10-01 05/15/23 N Potassium 10,900.00 

Aql-10 AQL-10-01 05/15/23 N Selenium 24.40 

Aql-10 AQL-10-01 05/15/23 N Silver 0.98 u 
Aql-10 AQL-10-01 05/15/23 N Sodium 7,970.00 

Aql-10 AQL-10-01 05/15/23 N Thallium 1.96 u 
Aql-10 AQL-10-01 05/15/23 N Vanadium 3.92 u 
Aql-10 AQL-10-01 05/15/23 N Zinc 81.00 

Aql-10 AQL-10-01 05/15/23 N % Solids 15.70 

Aql-11 AQL-11-01 05/15/23 N Aluminum 295.00 

Aql-11 AQL-11-01 05/15/23 N Antimony 0.99 u 
Aql-11 AQL-11-01 05/15/23 N Arsenic 1.98 u 
Aql-11 AQL-11-01 05/15/23 N Barium 53.10 

Aql-11 AQL-11-01 05/15/23 N Beryllium 1.98 u 
Aql-11 AQL-11-01 05/15/23 N Cadmium 0.26 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B2-4. Aquatic Invertebrate Metals Onsite: May and August 2023 

Location 
Sample Sample Sample 

Analyte 
Result 

Qualifier 
Name Date Type (mg/kg dry) 

Aql-11 AQL-11-01 05/15/23 N Calcium 79,700.00 

Aql-11 AQL-11-01 05/15/23 N Chromium 4.23 

Aql-11 AQL-11-01 05/15/23 N Cobalt 0.72 

Aql-11 AQL-11-01 05/15/23 N Copper 140.00 

Aql-11 AQL-11-01 05/15/23 N Iron 644.00 

Aql-11 AQL-11-01 05/15/23 N Lead 3.10 

Aql-11 AQL-11-01 05/15/23 N Magnesium 1,630.00 

Aql-11 AQL-11-01 05/15/23 N Manganese 180.00 

Aql-11 AQL-11-01 05/15/23 N Mercury 0.05 u 

Aql-11 AQL-11-01 05/15/23 N Nickel 8.36 

Aql-11 AQL-11-01 05/15/23 N Potassium 10,700.00 

Aql-11 AQL-11-01 05/15/23 N Selenium 21.10 

Aql-11 AQL-11-01 05/15/23 N Silver 0.99 u 
Aql-11 AQL-11-01 05/15/23 N Sodium 9,010.00 

Aql-11 AQL-11-01 05/15/23 N Thallium 1.98 u 

Aql-11 AQL-11-01 05/15/23 N Vanadium 3.96 u 
Aql-11 AQL-11-01 05/15/23 N Zinc 92.00 

Aql-11 AQL-11-01 05/15/23 N % Solids 16.80 

Aql-12 AQL-12-01 05/15/23 N Aluminum 139.00 

Aql-12 AQL-12-01 05/15/23 N Antimony 0.99 u 
Aql-12 AQL-12-01 05/15/23 N Arsenic 1.97 u 

Aql-12 AQL-12-01 05/15/23 N Barium 27.00 

Aql-12 AQL-12-01 05/15/23 N Beryllium 1.97 u 
Aql-12 AQL-12-01 05/15/23 N Cadmium 0.41 

Aql-12 AQL-12-01 05/15/23 N Calcium 79,800.00 

Aql-12 AQL-12-01 05/15/23 N Chromium 4.20 

Aql-12 AQL-12-01 05/15/23 N Cobalt 0.77 

Aql-12 AQL-12-01 05/15/23 N Copper 231.00 

Aql-12 AQL-12-01 05/15/23 N Iron 297.00 

Aql-12 AQL-12-01 05/15/23 N Lead 2.49 

Aql-12 AQL-12-01 05/15/23 N Magnesium 1,380.00 

Aql-12 AQL-12-01 05/15/23 N Manganese 122.00 

Aql-12 AQL-12-01 05/15/23 N Mercury 0.05 u 

Aql-12 AQL-12-01 05/15/23 N Nickel 9.72 

Aql-12 AQL-12-01 05/15/23 N Potassium 10,600.00 

Aql-12 AQL-12-01 05/15/23 N Selenium 15.80 

Aql-12 AQL-12-01 05/15/23 N Silver 0.99 u 
Aql-12 AQL-12-01 05/15/23 N Sodium 9,310.00 

Aql-12 AQL-12-01 05/15/23 N Thallium 1.97 u 

Aql-12 AQL-12-01 05/15/23 N Vanadium 3.94 u 
Aql-12 AQL-12-01 05/15/23 N Zinc 118.00 

Aql-12 AQL-12-01 05/15/23 N % Solids 17.60 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B2-4. Aquatic Invertebrate Metals Onsite: May and August 2023 

Location 

Notes: 

J: Estimated value 

U: non detect value 

MDL: Method detection limit 

mg/kg: Milligram per kilogram 

DUP: Sample duplicate 

N: Normal sample 

Sample Sample Sample 

Name Date Type 

MDL used for non-detect results, per data source 

All data converted to mg/ kg (except percent solids) 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B3-1. Summary- Mice Metals from DU-0023: October 2023 

Maximum Minimum Maximum ½ Maximum 
Total 

Detection Detected Detected MDLif All Non-Detect 
Analyte Sample Detect 

Frequency Concentration Concentration MDL Non-Detect 
Number 

(mg/kg) (mg/kg) (mg/kg) (mg/kg) 

Aluminum 5 5 100% 71.300 30.500 

Antimony 5 0 0% 2.540 1.270 

Arsenic 5 3 60% 1.040 0.968 2.540 

Barium 5 5 100% 8.110 2.530 

Beryllium 5 0 0% 1.000 0.500 

Cadmium 5 2 40% 0.324 0.324 0.508 

Calcium 5 5 100% 33,750.000 15,300.000 

Chromium 5 4 80% 6.130 3.125 5.000 

Cobalt 5 2 40% 0.221 0.221 0.508 

Co pper 5 5 100% 64.300 12.200 

Iron 5 5 100% 333.000 210.000 

Lead 5 5 100% 47.500 11.600 

Magnesium 5 5 100% 1,600.000 1,210.000 

Manganese 5 5 100% 11.200 6.300 

Mercury 5 5 100% 0.080 0.010 

Nickel 5 5 100% 3.845 3.160 

Potassium 5 5 100% 11,600.000 8,740.000 

Selenium 5 2 40% 2.140 2.140 5.080 

Silver 5 0 0% 2.540 1.270 

Sodium 5 5 100% 4,330.000 3,470.000 

Thallium 5 0 0% 5.080 2.540 

Vanadium 5 0 0% 10.200 5.100 

Zinc 5 5 100% 195.000 117.000 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B3-2. Mice Metals from DU-0023: October 2023 

Sample Sample Sample 
Analyte 

Result 
Qualifier 

Name Date Type (mg/kg dry) 

DU-0023-M-0l_0l_TIS 10/05/23 N Aluminum 40.50 

DU-0023-M-0l_0l_TIS 10/05/23 N Antimony 2.50 u 
DU-0023-M-0l_0l_TIS 10/05/23 N Arsenic 2.50 u 
DU-0023-M-0l_0l_TIS 10/05/23 N Barium 2.53 

DU-0023-M-0l_0l_TIS 10/05/23 N Beryllium 1.00 u 
DU-0023-M-0l_0l_TIS 10/05/23 N Cadmium 0.50 u 
DU-0023-M-0l_0l_TIS 10/05/23 N Calcium 26,500.00 

DU-0023-M-0l_0l_TIS 10/05/23 N Chromium 5.00 u 
DU-0023-M-0l_0l_TIS 10/05/23 N Cobalt 0.50 u 
DU-0023-M-0l_0l_TIS 10/05/23 N Copper 12.20 

DU-0023-M-0l_0l_TIS 10/05/23 N Iron 210.00 

DU-0023-M-0l_0l_TIS 10/05/23 N Lead 47.50 

DU-0023-M-0l_0l_TIS 10/05/23 N Magnesium 1,390.00 

DU-0023-M-0l_0l_TIS 10/05/23 N Manganese 11.20 

DU-0023-M-0l_0l_TIS 10/05/23 N Mercury 0.01 

DU-0023-M-0l_0l_TIS 10/05/23 N Nickel 3.63 

DU-0023-M-0l_0l_TIS 10/05/23 N Potassium 8,740.00 

DU-0023-M-0l_0l_TIS 10/05/23 N Selenium 5.00 u 
DU-0023-M-0l_0l_TIS 10/05/23 N Silver 2.50 u 
DU-0023-M-0l_0l_TIS 10/05/23 N Sodium 3,620.00 

DU-0023-M-0l_0l_TIS 10/05/23 N Thallium 5.00 u 
DU-0023-M-0l_0l_TIS 10/05/23 N Vanadium 9.99 u 
DU-0023-M-0l_0l_TIS 10/05/23 N Zinc 117.00 

DU-0023-M-0l_0l_TIS 10/05/23 N % Solids 34.50 

DU-0023-M-02_01_TIS 10/05/23 N Aluminum 71.30 

DU-0023-M-02_01_TIS 10/05/23 N Antimony 2.54 u 
DU-0023-M-02_01_TIS 10/05/23 N Arsenic 2.54 u 
DU-0023-M-02_01_TIS 10/05/23 N Barium 8.11 

DU-0023-M-02_01_TIS 10/05/23 N Beryllium 1.00 u 
DU-0023-M-02_01_TIS 10/05/23 N Cadmium 0.51 u 
DU-0023-M-02_01_TIS 10/05/23 N Calcium 15,300.00 

DU-0023-M-02_01_TIS 10/05/23 N Chromium 6.13 

DU-0023-M-02_01_TIS 10/05/23 N Cobalt 0.51 u 
DU-0023-M-02_01_TIS 10/05/23 N Copper 23.40 

DU-0023-M-02_01_TIS 10/05/23 N Iron 333.00 

DU-0023-M-02_01_TIS 10/05/23 N Lead 13.80 

DU-0023-M-02_01_TIS 10/05/23 N Magnesium 1,300.00 

DU-0023-M-02_01_TIS 10/05/23 N Manganese 11.00 

DU-0023-M-02_01_TIS 10/05/23 N Mercury 0.01 

DU-0023-M-02_01_TIS 10/05/23 N Nickel 3.16 

DU-0023-M-02_01_TIS 10/05/23 N Potassium 11,600.00 

DU-0023-M-02_01_TIS 10/05/23 N Selenium 5.08 u 
DU-0023-M-02_01_TIS 10/05/23 N Silver 2.54 u 
DU-0023-M-02_01_TIS 10/05/23 N Sodium 4,190.00 

DU-0023-M-02_01_TIS 10/05/23 N Thallium 5.08 u 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B3-2. Mice Metals from DU-0023: October 2023 

Sample Sample Sample 
Analyte 

Result 
Qualifier 

Name Date Type (mg/kg dry) 

DU-0023-M-02_01_TIS 10/05/23 N Vanadium 10.20 u 
DU-0023-M-02_01_TIS 10/05/23 N Zinc 195.00 

DU-0023-M-02_01_TIS 10/05/23 N % Solids 30.60 

DU-0023-M-03_01_TIS 10/05/23 N Aluminum 35.30 

DU-0023-M-03_01_TIS 10/05/23 N Antimony 2.51 u 
DU-0023-M-03_01_TIS 10/05/23 N Arsenic 2.51 u 
DU-0023-M-03_01_TIS 10/05/23 N Barium 7.13 

DU-0023-M-03_01_TIS 10/05/23 N Beryllium 1.00 u 
DU-0023-M-03_01_TIS 10/05/23 N Cadmium 0.50 u 
DU-0023-M-03_01_TIS 10/05/23 N Calcium 29,200.00 

DU-0023-M-03_01_TIS 10/05/23 N Chromium 5.02 u 
DU-0023-M-03_01_TIS 10/05/23 N Cobalt 0.50 u 
DU-0023-M-03_01_TIS 10/05/23 N Copper 29.80 

DU-0023-M-03_01_TIS 10/05/23 N Iron 321.00 

DU-0023-M-03_01_TIS 10/05/23 N Lead 24.70 

DU-0023-M-03_01_TIS 10/05/23 N Magnesium 1,580.00 

DU-0023-M-03_01_TIS 10/05/23 N Manganese 9.20 

DU-0023-M-03_01_TIS 10/05/23 N Mercury 0.01 

DU-0023-M-03_01_TIS 10/05/23 N Nickel 4.36 

DU-0023-M-03_01_TIS 10/05/23 N Potassium 10,800.00 

DU-0023-M-03_01_TIS 10/05/23 N Selenium 5.02 u 
DU-0023-M-03_01_TIS 10/05/23 N Silver 2.51 u 
DU-0023-M-03_01_TIS 10/05/23 N Sodium 4,340.00 

DU-0023-M-03_01_TIS 10/05/23 N Thallium 5.02 u 
DU-0023-M-03_01_TIS 10/05/23 N Vanadium 10.00 u 
DU-0023-M-03_01_TIS 10/05/23 N Zinc 119.00 

DU-0023-M-03_01_TIS 10/05/23 N % Solids 32.70 

DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Aluminum 25.70 

DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Antimony 0.50 u 
DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Arsenic 0.68 

DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Barium 8.49 

DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Beryllium 1.00 u 
DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Cadmium 0.40 

DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Calcium 38,300.00 

DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Chromium 3.74 

DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Cobalt 0.19 

DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Copper 24.80 

DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Iron 287.00 

DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Lead 29.20 

DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Magnesium 1,620.00 

DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Manganese 7.00 

DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Mercury 0.01 

DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Nickel 3.33 

DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Potassium 10,300.00 

DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Selenium 1.77 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B3-2. Mice Metals from DU-0023: October 2023 

Sample Sample Sample 
Analyte 

Result 
Qualifier 

Name Date Type (mg/kg dry) 

DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Silver 0.50 u 
DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Sodium 4,320.00 

DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Thallium 0.99 u 
DU-0023-M-03_01_TIS-DUP 10/05/23 DUP Vanadium 1.98 u 
DU-0023-M-03 _ 01_ TIS-DU P 10/05/23 DUP Zinc 118.00 

DU-0023-M-04_01_ TIS 10/06/23 N Aluminum 56.20 

DU-0023-M-04_01_ TIS 10/06/23 N Antimony 1.00 u 
DU-0023-M-04_01_TIS 10/06/23 N Arsenic 1.04 

DU-0023-M-04_01_ TIS 10/06/23 N Barium 2.75 

DU-0023-M-04_01_ TIS 10/06/23 N Beryllium 1.00 u 
DU-0023-M-04_01_ TIS 10/06/23 N Cadmium 0.20 u 
DU-0023-M-04_01_ TIS 10/06/23 N Calcium 18,300.00 

DU-0023-M-04_01_TIS 10/06/23 N Chromium 5.10 

DU-0023-M-04_01_TIS 10/06/23 N Cobalt 0.20 u 
DU-0023-M-04_01_TIS 10/06/23 N Copper 64.30 

DU-0023-M-04_01_TIS 10/06/23 N Iron 329 .00 

DU-0023-M-04_01_ TIS 10/06/23 N Lead 11.60 

DU-0023-M-04_01_ TIS 10/06/23 N Magnesium 1,210.00 

DU-0023-M-04_01_TIS 10/06/23 N Manganese 6.30 

DU-0023-M-04_01_ TIS 10/06/23 N Mercury 0.08 

DU-0023-M-04_01_ TIS 10/06/ 23 N Nickel 3.52 

DU-0023-M-04_01_TIS 10/06/23 N Potassium 10,600.00 

DU-0023-M-04_01_TIS 10/06/23 N Selenium 2.00 u 
DU-0023-M-04_01_TIS 10/06/23 N Silver 1.00 u 
DU-0023-M-04_01_TIS 10/06/23 N Sodium 3,470.00 

DU-0023-M-04_01_TIS 10/06/23 N Thallium 2.00 u 
DU-0023-M-04_01_TIS 10/06/23 N Vanadium 4.00 u 
DU-0023-M-04_01_ TIS 10/06/23 N Zinc 129.00 

DU-0023-M-04_01_TIS 10/06/23 N % Solids 34.50 

Notes: 

J: Estimated value 

U: non detect value 

mg/kg: Milligram per kilogram 

DUP: Sample duplicate 

N: Normal sample 

MDL used for non-detect results, per data source 

All data converted to mg/kg (except percent solids) 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table, S4-1, :S.um 111ary - Terrestrial I rnve,rteb rate and Vegetation Meta Is: August .2023 

rotil 
'M a1Cimum MillilllUIII Maximum ½Maxi111u111 

Sample Detection Detected Detected N'on-lletert IM DL if .All 
Analyte Sample Detect 

Media Frequency con.cent ration concentrat ion, MD'L iNonslletect 
Number 

(mg/kgl {mg/tr;I (mg/tgl l111g}kg] 

Mac:ro inYertebrates Aluminum 13 3 23% 2.66.000 89.800 51,000 

Arntiimonv 13 1 8% 0.581 0.531 2.440 

Ars.eirnic 13 7 5496 5.440 0.9!91 0.9<113 

llanium B 4 3196 46.800 8.220 5.010 

Bery□ i 111 B 0 o% 2.()40 1JJ20 

cadmium B B mo% 4.430 0.236 

ciiromium B 12. 9296 3.5-60 3.220 7.310 

Cobalt B 6 4696 0.423 0.1.10 0.4U 

cop1per 13 B 1'0096 334.000 37.600 

lrorn 13 11 8596 619.000 10·1 .000 98..300 

l!.ead B B 100% 50.100 0.438 

Magnesium 13 B :mo% .4,4 70.000 1,130.000 

Manganese 13 B 1'0096 87.500 10.000 

Mere rv 13 1 896 0.050 0.050 0.030 

Nidk.e! 13 12 9296 3.1.!90 0.511 0.497 

,Potassu m B B 1'00% ll,300.000 6,860.000 

se.leniu111 13 B !Do% 9.640 2.430 

!rii l~er B 1 8% 5.370 5.no 0.510 

Soci'um B B l 00% 4,960.000 1,410.000 

lhiilFium 13 0 o% 4.870 2.435 

v anadium B !9 69% 3.450 2.01!0 9.740 

:!line 13 B 10096 320.000 160.000 

Vegetation Alum·rnum 38 23 6196 331-()00 48.300 51.600 

A!rntiimonv 38 3 8% 0.751 0.500 0.521 

Ars.eirnic 38 8 21% 4.210 0.800 1.040 

llarium 38 24 63% 42.300 5.390 5.160 

Beryllilllll 38 0 096 2.0:00 1.040 

cadmium 38 ll 5896 1.950 0.120 0.103 

chromium 38 3B :1!0096 3.910 1 .52:0 

cobart 38 14 3796 0.325 0.07 9 0..103 

copper 38 3B 1!00% 16.800 2.00 

lrorn 38 30 7996 714.000 87 .2.50 103.000 

lead 38 38 mo% 10.900 0.106 

Magnesium 38 3B 1!0096 7,.560.000 752 .000 

Manganese 38 38 10096 2, 260.000 13.000 

Mercury 38 21 55% 0.040 0.010 0.010 

Nidk.el 38 3,0 79% 4.450 0.497 0.516 

:Potassum 38 3B 1!00% 64,.5100.000 8,990.000 

selenium 38 27 7196 399.000 1.323 1.560 

S!il~er 3B 0 096 0.521 0.261 

socfum 38 25 6696 18,800.000 325 .000 260.000 

lhiimum 38 0 096 1 .040 0.520 

v anadium 38 2 596 2.960 2..450 2.080 

Pa;;e 1 oH 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table S4-1,, summary - Terrestrial fJ1ve,rteb rate and lfegetatian Me-ta'ls: August 21123 

Sample 

Media 

Notes: 

M DL: Method detection r mit 

1111g/kg: M i □ i g ra m per hii logram 

Anal'j'te 

2!inc 

rota·! 
sample De,tect 

Number 

:IS 

Ma1Cimum 

!Detection Detected 

Frequency concentrat ion 

,[mg/,kgj 

ll 84% 177 ,000 

175 

Millimum Maximum 

Detected Nan-Detect 

concen1!ra t ion Mil l 

[mg/~gl (mg/~gl 

30.50 0 30,900 

½Maximum 

MDL if All 

INon~Detect 

l~ gJ, 



Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B4-2. Terrestrial Invertebrate and Vegetation Metals: August 2023 

Location 
Sample Sample Sample Samp 

Analyte 
Result 

Qualifier 
Media Name Date Type (mg/kg dry) 

DU-0003 Macro invertebrates DU0003-01_01_TER-TISINV 08/15/23 N Aluminum 49.00 u 
DU-0003 Macro invertebrates DU0003-01_01_TER-TISINV 08/15/23 N Antimony 0.49 u 
DU-0003 Macro invertebrates DU0003-01_01_TER-TISINV 08/15/23 N Arsenic 0.98 u 
DU-0003 Macro invertebrates DU0003-01_01_TER-TISINV 08/15/23 N Barium 4.90 u 
DU-0003 Macro invertebrates DU0003-01_01_TER-TISINV 08/15/23 N Beryllium 1.96 u 
DU-0003 Macro invertebrates DU0003-01_01_TER-TISINV 08/15/23 N Cadmium 0.32 

DU-0003 Macro invertebrates DU0003-01_01_TER-TISINV 08/15/23 N Chromium 3.28 

DU-0003 Macro invertebrates DU0003-01_01_TER-TISINV 08/15/23 N Cobalt 0.15 

DU-0003 Macroinvertebrates DU0003-01_01_TER-TISINV 08/15/23 N Copper 61.00 

DU-0003 Macroinvertebrates DU0003-01_01_TER-TISINV 08/15/23 N Iron 170.00 

DU-0003 Macroinvertebrates DU0003-01_01_TER-TISINV 08/15/23 N Lead 1.06 

DU-0003 Macroinvertebrates DU0003-01_01_TER-TISINV 08/15/23 N Magnesium 2,010.00 

DU-0003 Macroinvertebrates DU0003-01_01_TER-TISINV 08/15/23 N Manganese 18.70 

DU-0003 Macroinvertebrates DU0003-01_01_TER-TISINV 08/15/23 N Mercury 0.05 u 
DU-0003 Macroinvertebrates DU0003-01_01_TER-TISINV 08/15/23 N Nickel 0.89 

DU-0003 Macroinvertebrates DU0003-01_01_TER-TISINV 08/15/23 N Potassium 11,000.00 

DU-0003 Macroinvertebrates DU0003-01_01_TER-TISINV 08/15/23 N Selenium 2.64 

DU-0003 Macroinvertebrates DU0003-01_01_TER-TISINV 08/15/23 N Silver 0.49 u 
DU-0003 Macroinvertebrates DU0003-01_01_TER-TISINV 08/15/23 N Sodium 2,450.00 

DU-0003 Macroinvertebrates DU0003-01_01_TER-TISINV 08/15/23 N Thallium 0.98 u 
DU-0003 Macroinvertebrates DU0003-01_01_TER-TISINV 08/15/23 N Vanadium 2.92 

DU-0003 Macroinvertebrates DU0003-01_01_TER-TISINV 08/15/23 N Zinc 222.00 

DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Aluminum 114.00 

DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Antimony 0.50 u 
DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Arsenic 0.99 u 
DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Barium 4.97 u 
DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Beryllium 1.99 u 
DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Cadmium 0.58 

DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Chromium 1.52 

DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Cobalt 0.16 

DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Copper 9.86 

DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Iron 323.00 

DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Lead 2.30 

DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Magnesium 3,130.00 

DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Manganese 22.90 

DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Mercury 0.01 u 
DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Nickel 1.27 

DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Potassium 15,800.00 

DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Selenium 1.72 

DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Silver 0.50 u 
DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Sodium 6,570.00 

DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Thallium 0.99 u 
DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Vanadium 1.99 u 
DU-0003 Vegetation DU0003-01_01_VEG 08/15/23 N Zinc 87.20 

DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Aluminum 118.00 
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DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Antimony 0.50 u 
DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Arsenic 1.01 u 
DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Barium 5.03 u 
DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Beryllium 2.01 u 
DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Cadmium 0.10 u 
DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Chromium 2.13 

DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Cobalt 0.12 

DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Copper 13.60 

DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Iron 340.00 

DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Lead 0.27 

DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Magnesium 2,990.00 

DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Manganese 26.20 

DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Mercury 0.03 

DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Nickel 0.85 

DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Potassium 21,700.00 

DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Selenium 2.11 

DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Silver o.so u 
DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Sodium 1,020.00 

DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Thallium 1.01 u 
DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Vanadium 2.01 u 
DU-0003 Vegetation DU0003-02_01_VEG 08/15/23 N Zinc 60.20 

DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Aluminum 49.90 u 
DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Antimony o.so u 
DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Arsenic 1.00 u 
DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Barium 4.99 u 
DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Beryllium 2.00 u 
DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Cadmium 0.10 u 
DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Chromi um 1.81 

DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Cobalt 0.10 u 
DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Copper 3.34 

DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Iron 99.80 u 
DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Lead 0.28 

DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Magnesium 1,300.00 

DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Manganese 27.90 

DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Mercury O.Ql u 
DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Nickel 0.95 

DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Potassium 11,600.00 

DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Selenium 1.50 u 
DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Silver 0.50 u 
DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Sodium 1,080.00 

DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Thallium 1.00 u 
DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Vanadium 2.00 u 
DU-0003 Vegetation DU0003-03_01_VEG 08/15/23 N Zinc 30.00 u 
DU-0005 Macroinvertebrates DU0005-01_01_TER-TISINV 08/15/23 N Aluminum 48.70 u 
DU-0005 M acroinve rtebrates DU0005-01_01_TER-TISINV 08/15/23 N Antimony 0.49 u 
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DU-0005 Macroinvertebrates DU0005-01_01_TER-TISINV 08/15/23 N Arsenic 0.99 

DU-0005 Macroinvertebrates DU0005-01_01_TER-TISINV 08/15/23 N Barium 4.87 u 
DU-0005 Macroinvertebrates DU0005-0l_0l_TER-TISINV 08/15/23 N Beryllium 1.95 u 
DU-0005 Macroinvertebrates DU0005-01_01_TER-TISINV 08/15/23 N Cadmium 0.54 

DU-0005 Macroinvertebrates DU0005-01_01_ TE R-TI SI NV 08/15/23 N Chromium 3.33 

DU-0005 Macroinvertebrates DU0005-0l_0l_TER-TISINV 08/15/23 N Cobalt 0.10 u 
DU-0005 Macroinvertebrates DU0005-0l_0l_TER-TISINV 08/15/23 N Copper 37.60 

DU-0005 Macroinvertebrates DU0005-01_01_ TE R-TI SI NV 08/15/23 N Iron 101.00 

DU-0005 Macroinvertebrates DU0005-0l_0l_TER-TISINV 08/15/23 N Lead 0.60 

DU-0005 Macroinvertebrates DU0005-0l_0l_TER-TISINV 08/15/23 N Magnesium 1,540.00 

DU-0005 Macroinvertebrates DU0005-01_01_TER-TISINV 08/15/23 N Manganese 31.20 

DU-0005 Macroinvertebrates DU0005-01_01_TER-TISINV 08/15/23 N Mercury 0.05 u 
DU-0005 Macroinvertebrates DU0005-0l_0l_TER-TISINV 08/15/23 N Nickel 0.73 

DU-0005 Macroinvertebrates DU0005-01_01_TER-TISINV 08/15/23 N Potassium 10,000.00 

DU-0005 Macroinvertebrates DU0005-01_01_ TE R-TI SI NV 08/15/23 N Selenium 2.78 

DU-0005 Macroinvertebrates DU0005-01_01_TER-TISINV 08/15/23 N Silver 0.49 u 
DU-0005 Macroinvertebrates DU0005-0l_0l_TER-TISINV 08/15/23 N Sodium 1,700.00 

DU-0005 Macroinvertebrates DU0005-01_01_ TE R-TI SI NV 08/15/23 N Thallium 0.97 u 
DU-0005 Macroinvertebrates DU0005-01_01_ TE R-TI SI NV 08/15/23 N Vanadium 2.01 

DU-0005 Macroinvertebrates DU0005-0l_0l_TER-TISINV 08/15/23 N Zinc 309.00 

DU-0005 Vegetation DU0005-01_01_VEG 08/15/23 N Aluminum 133.00 

DU-0005 Vegetation DU0005-01_01_VEG 08/15/23 N Antimony 0.50 u 
DU-0005 Vegetation DU0005-0l_0l_VEG 08/15/23 N Arsenic 1.00 u 
DU-0005 Vegetation DU0005-0l_0l_VEG 08/15/23 N Barium 6.60 

DU-0005 Vegetation DU0005-01_01_VEG 08/15/23 N Beryllium 1.99 u 
DU-0005 Vegetation DU0005-01_01_VEG 08/15/23 N Cadmium 0.75 

DU-0005 Vegetation DU0005-0l_0l_VEG 08/15/23 N Chromium 1.97 

DU-0005 Vegetation DU0005-0l_0l_VEG 08/15/23 N Cobalt 0.13 

DU-0005 Vegetation DU0005-01_01_VEG 08/15/23 N Copper 16.80 

DU-0005 Vegetation DU0005-0l_0l_VEG 08/15/23 N Iron 343.00 

DU-0005 Vegetation DU0005-0l_0l_VEG 08/15/23 N Lead 1.51 

DU-0005 Vegetation DU0005-01_01_VEG 08/15/23 N Magnesium 4,450.00 

DU-0005 Vegetation DU0005-01_01_VEG 08/15/23 N Manganese 21.70 

DU-0005 Vegetation DU0005-0l_0l_VEG 08/15/23 N Mercury 0.01 

DU-0005 Vegetation DU0005-01_01_VEG 08/15/23 N Nickel 1.26 

DU-0005 Vegetation DU0005-01_01_VEG 08/15/23 N Potassium 31,200.00 

DU-0005 Vegetation DU0005-01_01_VEG 08/15/23 N Selenium 2.37 

DU-0005 Vegetation DU0005-0l_0l_VEG 08/15/23 N Silver 0.50 u 
DU-0005 Vegetation DU0005-01_01_VEG 08/15/23 N Sodium 748.00 

DU-0005 Vegetation DU0005-01_01_VEG 08/15/23 N Thallium 1.00 u 
DU-0005 Vegetation DU0005-0l_0l_VEG 08/15/23 N Vanadium 1.99 u 
DU-0005 Vegetation DU0005-01_01_VEG 08/15/23 N Zinc 177.00 

DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Aluminum 75.20 

DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Antimony 0.49 u 
DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Arsenic 0.97 u 
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DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Barium 4.85 u 
DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Beryllium 1.94 u 
DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Cadmium 0.10 u 

DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Chromium 1.72 

DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Cobalt 0.10 u 
DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Copper 3.94 

DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Iron 165.00 

DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Lead 0.11 

DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Magnesium 7,490.00 

DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Manganese 43.80 

DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Mercury 0.02 

DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Nickel 0.49 u 

DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Potassium 15,200.00 

DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Selenium 3.84 

DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Silver 0.49 u 

DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Sodium 9,390.00 

DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Thallium 0.97 u 
DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Vanadium 1.94 u 

DU-0005 Vegetation DU0005-02_01_VEG 08/15/23 N Zinc 60.00 

DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Aluminum 51.10 u 
DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Antimony 0.51 u 

DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Arsenic 1.02 u 

DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Barium 12.50 

DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Beryllium 2.04 u 

DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Cadmium 0.10 u 
DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Chromium 1.95 

DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Cobalt 0.10 u 

DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Copper 7.62 

DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Iron 102.00 u 
DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Lead 0.46 

DU-0005 Vegetation DU0005-03_01_VEG 08/ 15/23 N Magnesium 2,630.00 

DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Manganese 60.60 

DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Mercury O.Q3 

DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Nickel 0.51 u 
DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Potassium 23,800.00 

DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Selenium 2.18 

DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Silver 0.51 u 
DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Sodium 797.00 

DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Thallium 1.02 u 

DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Vanadium 2.04 u 
DU-0005 Vegetation DU0005-03_01_VEG 08/15/23 N Zinc 90.20 

DU-0009 Macroinvertebrates DU0009-01_01_ TE R-TI SI NV 08/15/23 N Aluminum 47.80 u 

DU-0009 Macroinvertebrates DU0009-0l_Ol_TER-TISINV 08/15/23 N Antimony 0.58 

DU-0009 Macroinvertebrates DU0009-01_01_ TE R-TI SI NV 08/15/23 N Arsenic 0.96 u 
DU-0009 Macroinvertebrates DU0009-01_01_ TE R-TI SI NV 08/15/23 N Barium 4.78 u 
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DU-0009 M acroi nvertebrates DU0009-01_01_TER-TISINV 08/15/23 N Beryllium 1.91 u 
DU-0009 M acroi nvertebrates DU0009-01_01_TER-TISINV 08/15/23 N Ca dmium 1.01 

DU-0009 M acroi nvertebrates DU0009-01_01_TER-TISINV 08/15/23 N Chromium 3.30 

DU-0009 M acroinve rtebrates DU0009-01_01_TER-TISINV 08/15/23 N Cobalt 0.10 u 
DU-0009 Macroinvertebrates DU0009-01_01_TER-TISINV 08/15/23 N Copper 67.40 

DU-0009 Macroinvertebrates DU0009-01_01_TER-TISINV 08/15/23 N Iron 105.00 

DU-0009 Macroinvertebrates DU0009-01_01_TER-TISINV 08/15/23 N Lead 0.74 

DU-0009 Macroinvertebrates DU0009-01_01_TER-TISINV 08/15/23 N Magnesium 1,360.00 

DU-0009 Macroinvertebrates DU0009-01_01_TER-TISINV 08/15/23 N Manganese 10.60 

DU-0009 Macroinvertebrates DU0009-01_01_TER-TISINV 08/15/23 N Mercury 0.05 u 
DU-0009 Macroinvertebrates DU0009-01_01_TER-TISINV 08/15/23 N Nickel 0.78 

DU-0009 M acroi nvertebrates DU0009-01_01_TER-TISINV 08/15/23 N Potassium 11,700.00 

DU-0009 M acroi nvertebrates DU0009-01_01_TER-TISINV 08/15/23 N Selenium 6.67 

DU-0009 M acroi nvertebrates DU0009-01_01_TER-TISINV 08/15/23 N Silver 0.48 u 
DU-0009 M acroi nvertebrates DU0009-01_01_TER-TISINV 08/15/23 N Sodium 1,430.00 

DU-0009 Macroinvertebrates DU0009-01_01_TER-TISINV 08/15/23 N Thallium 0.96 u 
DU-0009 M acroi nve rtebrates DU0009-01_01_TER-TISINV 08/15/23 N Vanadium 1.91 u 
DU-0009 M acroi nvertebrates DU0009-01_01_TER-TISINV 08/15/23 N Zinc 173.00 

DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Aluminum 50.20 u 
DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Antimony 0.50 u 
DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Arsenic 1.00 u 

DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Barium 5.02 u 
DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Beryllium 2.01 u 
DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Cadmium 0.78 

DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Chromium 3.40 

DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Cobalt 0.10 u 
DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Copper 10.70 

DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Iron 157.00 

DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Lead 0.84 

DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Magnesium 6,420.00 

DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Manganese 51.50 

DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Mercury 0.01 u 
DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Nickel 1.33 

DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Potassium 56,400.00 

DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Selenium 5.84 

DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Silver 0.50 u 

DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Sodium 4,470.00 

DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Thallium 1.00 u 
DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Vanadium 2.01 u 

DU-0009 Vegetation DU0009-01_01_VEG 08/15/23 N Zinc 74.30 

DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Aluminum 53.40 

DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Antimony 0.75 

DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Arsenic 1.03 u 
DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Barium 5.13 u 
DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Beryllium 2.05 u 
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DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Cadmium 0.63 

DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Chromium 2.85 

DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Cobalt 0.10 u 
DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Copper 8.24 

DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Iron 137.00 

DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Lead 1.12 

DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Magnesium 3,790.00 

DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Manganese 34.60 

DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Mercury 0.01 

DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Nickel 1.33 

DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Potassium 26,400.00 

DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Selenium 3.95 

DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Silver 0.51 u 
DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Sodium 2,180.00 

DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Thallium 1.03 u 
DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Vanadium 2.05 u 
DU-0009 Vegetation DU0009-02_01_VEG 08/15/23 N Zinc 47.00 

DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Aluminum 118.00 

DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Antimony 0.52 u 
DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Arsenic 1.04 u 
DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Barium 13.00 

DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Beryllium 2.08 u 
DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Cadmium 0.52 

DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Chromium 3.91 

DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Coba lt 0.15 

DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Copper 4.48 

DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Iron 273.00 

DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Lead 3.39 

DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Magnesium 1,110.00 

DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Manganese 49.10 

DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Mercury 0.04 

DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Nickel 2.34 

DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Potassium 12,500.00 

DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Selenium 1.56 u 
DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Silver 0.52 u 
DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Sodium 260.00 u 
DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Thallium 1.04 u 
DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Vanadium 2.08 u 
DU-0009 Vegetation DU0009-03_01_VEG 08/15/23 N Zinc 39.20 

DU-0019 Macroinvertebrates DU0019-01_01_TER-TISINV 08/14/23 N Aluminum 49.30 u 
DU-0019 Macroinvertebrates DU0019-01_01_TER-TISINV 08/14/23 N Antimony 0.49 u 
DU-0019 Macroinvertebrates DU0019-01_01_TER-TISINV 08/14/23 N Arsenic 1.09 

DU-0019 Macroinvertebrates DU0019-01_01_TER-TISINV 08/14/23 N Barium 4.93 u 
DU-0019 Macroinvertebrates DU0019-01_01_TER-TISINV 08/14/23 N Beryllium 1.97 u 
DU-0019 Macroinvertebrates DU0019-01_01_TER-TISINV 08/14/23 N Cadmium 0.39 
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DU-0019 Macroinvertebrates DU0019-01_01_TER-TISINV 08/14/23 N Chromium 3.42 

DU-0019 Macroinvertebrates DU0019-0l_0l_TER-TISINV 08/14/23 N Cobalt 0.10 u 
DU-0019 Macroinvertebrates DU0019-01_01_TER-TISINV 08/14/23 N Copper 45.30 

DU-0019 Macroinvertebrates DU0019-0l_0l_TER-TISINV 08/14/23 N Iron 151.00 

DU-0019 Macroinvertebrates DU0019-01_01_TER-TISINV 08/14/23 N Lead 1.16 

DU-0019 Macroinvertebrates DU0019-01_01_TER-TISINV 08/14/23 N Magnesium 1,400.00 

DU-0019 Macroinvertebrates DU0019-0l_0l_TER-TISINV 08/14/23 N Manganese 13.40 

DU-0019 Macroinvertebrates DU0019-01_01_TER-TISINV 08/14/23 N Mercury 0.05 u 
DU-0019 Macroinvertebrates DU0019-0l_0l_TER-TISINV 08/14/23 N Nickel 0.55 

DU-0019 Macroinvertebrates DU0019-0l_0l_TER-TISINV 08/14/23 N Potassium 11,700.00 

DU-0019 Macroinvertebrates DU0019-01_01_TER-TISINV 08/14/23 N Selenium 2.48 

DU-0019 Macroinvertebrates DU0019-0l_0l_TER-TISINV 08/14/23 N Silver 0.49 u 
DU-0019 Macroinvertebrates DU0019-0l_0l_TER-TISINV 08/14/23 N Sodium 1,560.00 

DU-0019 Macroinvertebrates DU0019-01_01_TER-TISINV 08/14/23 N Thallium 0.99 u 
DU-0019 Macroinvertebrates DU0019-0l_0l_TER-TISINV 08/14/23 N Vanadium 2.55 

DU-0019 Macroinvertebrates DU0019-01_01_TER-TISINV 08/14/23 N Zinc 214.00 

DU-0019 Vegetation DU0019-01_01_VEG 08/14/23 N Aluminum 130.00 

DU-0019 Vegetation DU0019-0l_0l_VEG 08/14/23 N Antimony 0.49 u 
DU-0019 Vegetation DU0019-01_01_VEG 08/14/23 N Arsenic 0.99 u 
DU-0019 Vegetation DU0019-01_01_VEG 08/14/23 N Barium 7.43 

DU-0019 Vegetation DU0019-01_01_VEG 08/14/23 N Beryllium 1.98 u 
DU-0019 Vegetation DU0019-01_01_VEG 08/14/23 N Cadmium 1.05 

DU-0019 Vegetation DU0019-0l_0l_VEG 08/14/23 N Chromium 2.33 

DU-0019 Vegetation DU0019-01_01_VEG 08/14/23 N Cobalt 0.10 u 
DU-0019 Vegetation DU0019-01_01_VEG 08/14/23 N Copper 13.10 

DU-0019 Vegetation DU0019-0l_0l_VEG 08/14/23 N Iron 315.00 

DU-0019 Vegetation DU0019-01_01_VEG 08/14/23 N Lead 2.23 

DU-0019 Vegetation DU0019-01_01_VEG 08/14/23 N Magnesium 4,550.00 

DU-0019 Vegetation DU0019-0l_0l_VEG 08/14/23 N Manganese 42.70 

DU-0019 Vegetation DU0019-01_01_VEG 08/14/23 N Mercury 0.04 

DU-0019 Vegetation DU0019-01_01_VEG 08/14/23 N Nickel 0.54 

DU-0019 Vegetation DU0019-0l_0l_VEG 08/14/23 N Potassium 57,400.00 

DU-0019 Vegetation DU0019-01_01_VEG 08/14/23 N Selenium 1.48 u 
DU-0019 Vegetation DU0019-0l_0l_VEG 08/14/23 N Silver 0.49 u 
DU-0019 Vegetation DU0019-01_01_VEG 08/14/23 N Sodium 2,240.00 

DU-0019 Vegetation DU0019-01_01_VEG 08/14/23 N Thallium 0.99 u 
DU-0019 Vegetation DU0019-0l_0l_VEG 08/14/23 N Vanadium 1.98 u 
DU-0019 Vegetation DU0019-01_01_VEG 08/14/23 N Zinc 148.00 

DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Aluminum 102.00 

DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Antimony 0.49 u 
DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Arsenic 0.99 u 
DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Barium 11.20 

DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Beryllium 1.98 u 
DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Cadmium 0.10 u 
DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Chromium 2.96 
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DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Cobalt 0.10 u 
DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Copper 11.50 

DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Iron 263.00 

DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Lead 0.68 

DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Magnesium 2,610.00 

DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Manganese 33.40 

DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Mercury 0.02 

DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Nickel 0.99 

DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Potassium 32,300.00 

DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Selenium 1.48 u 
DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Silver 0.49 u 
DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Sodium 247.00 u 
DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Thallium 0.99 u 
DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Vanadium 1.98 u 
DU-0019 Vegetation DU0019-02_01_VEG 08/14/23 N Zinc 40.00 

DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Aluminum 56.60 

DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Antimony 0.50 

DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Arsenic 0.99 u 
DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Barium 15.70 

DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Beryllium 1.98 u 
DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Cadmium 0.12 

DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Chromium 2.41 

DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Cobalt 0.10 u 
DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Copper 4.35 

DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Iron 129.00 

DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Lead 2.62 

DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Magnesium 752.00 

DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Manganese 16.50 

DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Mercury 0.01 u 
DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Nickel 0.50 

DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Potassium 13,100.00 

DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Selenium 1.49 u 
DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Silver 0.50 u 
DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Sodium 248.00 u 
DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Thallium 0.99 u 
DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Vanadium 1.98 u 
DU-0019 Vegetation DU0019-03_01_VEG 08/14/23 N Zinc 31.60 

DU-0038 Macroinvertebrates DU0038-01_01_TER-TISINV 08/15/23 N Aluminum 48.30 u 
DU-0038 Macroinvertebrates DU0038-0l_0l_TER-TISINV 08/15/23 N Antimony 0.48 u 
DU-0038 Macroinvertebrates DU0038-01_01_ TE R-TI SI NV 08/15/23 N Arsenic 0.97 u 
DU-0038 Macroinvertebrates DU0038-0l_0l_TER-TISINV 08/15/23 N Barium 4.83 u 
DU-0038 Macroinvertebrates DU0038-01_01_ TE R-TI SI NV 08/15/23 N Beryllium 1.93 u 
DU-0038 Macroinvertebrates DU0038-01_01_ TE R-TI SI NV 08/15/23 N Cadmium 0.24 

DU-0038 Macroinvertebrates DU0038-01_01_TER-TISINV 08/15/23 N Chromium 3.25 

DU-0038 Macroinvertebrates DU0038-01_01_ TE R-TI SI NV 08/15/23 N Cobalt 0.10 u 
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DU-0038 M acroi nve rtebrates DU0038-01_01_TER-TISINV 08/15/23 N Copper 48.20 

DU-0038 M acroi nve rtebrates DU0038-01_01_TER-TISINV 08/15/23 N Iron 96.60 u 
DU-0038 M acroi nve rtebrates DU0038-01_01_TER-TISINV 08/15/23 N Lead 0.59 

DU-0038 M acroi nve rtebrates DU0038-01_01_TER-TISINV 08/15/23 N Magnesium 2,150.00 

DU-0038 M acroi nve rtebrates DU0038-01_01_TER-TISINV 08/15/23 N Manganese 10.00 

DU-0038 Macroinvertebrates DU0038-01_01_ TE R-TI SI NV 08/15/23 N Mercury 0.05 u 
DU-0038 M acroi nve rtebrates DU0038-01_01_TER-TISINV 08/15/23 N Nickel 1.00 

DU-0038 Macroinvertebrates DU0038-01_01_TER-TISINV 08/15/23 N Potassium 10,400.00 

DU-0038 M acroi nve rtebrates DU0038-01_01_TER-TISINV 08/15/23 N Selenium 5.78 

DU-0038 Macroinvertebrates DU0038-01_01_TER-TISINV 08/15/23 N Silver 0.48 u 
DU-0038 Macroinvertebrates DU0038-01_01_TER-TISINV 08/15/23 N Sodium 2,420.00 

DU-0038 Macroinvertebrates DU0038-01_01_TER-TISINV 08/15/23 N Thallium 0.97 u 
DU-0038 M acroi nve rtebrates DU0038-01_01_TER-TISINV 08/15/23 N Vanadium 2.16 

DU-0038 Macroinvertebrates DU0038-01_01_TER-TISINV 08/15/23 N Zinc 160.00 

DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Aluminum 49.70 u 
DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Antimony 0.50 u 
DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Arsenic 1.00 u 
DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Barium 9.90 

DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Beryllium 1.99 u 
DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Cadmium 0.59 

DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Chromium 1.87 

DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Cobalt 0.10 u 
DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Copper 13.00 

DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Iron 147.00 

DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Lead 0.67 

DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Magnesium 7,400.00 

DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Manganese 28.00 

DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Mercury 0.01 

DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Nickel 0.90 

DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Potassium 37,700.00 

DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Selenium 7.14 

DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Silver 0.50 u 
DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Sodium 14,700.00 

DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Thallium 1.00 u 
DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Vanadium 1.99 u 
DU-0038 Vegetation DU0038-01_01_VEG 08/15/23 N Zinc 155.00 

DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Aluminum 59.20 

DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Antimony 0.51 u 
DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Arsenic 1.02 u 
DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Barium 5.10 u 
DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Beryllium 2.04 u 
DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Cadmium 0.10 u 
DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Chromium 2.14 

DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Cobalt 0.10 u 
DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Copper 10.30 
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DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Iron 128.00 

DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Lead 0.13 

DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Magnesium 3,350.00 

DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Manganese 14.40 

DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Mercury 0.01 

DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Nickel 0.51 u 
DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Potassi um 25,500.00 

DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Selenium 1.84 

DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Silver 0.51 u 
DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Sodium 790.00 

DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Thallium 1.02 u 
DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Vanadium 2.04 u 
DU-0038 Vegetation DU0038-02_01_VEG 08/15/23 N Zinc 51.80 

DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Aluminum 49.20 u 
DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Antimony 0.49 u 
DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Arsenic 0.98 u 
DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Barium 6.46 

DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Beryllium 1.97 u 
DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Cadmium 0.34 

DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Chromium 2.72 

DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Cobalt 0.10 u 
DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Copper 3.48 

DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Iron 98.30 u 
DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Lead 0.26 

DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Magnesium 1,080.00 

DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Manganese 19.10 

DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Mercury 0.01 u 
DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Nickel 1.54 

DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Potassium 17,700.00 

DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Selenium 1.48 u 
DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Silver 0.49 u 
DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Sodium 246.00 u 
DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Thallium 0.98 u 
DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Vanadium 1.97 u 
DU-0038 Vegetation DU0038-03_01_VEG 08/15/23 N Zinc 29.50 u 
DU-0047 Macroinvertebrates DU0047-0l_0l_TER-TISINV 08/15/23 N Aluminum 46.90 u 
DU-0047 Macroinvertebrates DU0047-0l_0l_TER-TISINV 08/15/23 N Antimony 0.47 u 
DU-0047 Macroinvertebrates DU0047-0l_0l_TER-TISINV 08/15/23 N Arsenic 0.94 u 
DU-0047 Macroinvertebrates DU0047-01_01_TER-TISINV 08/15/23 N Barium 4.69 u 
DU-0047 Macroinvertebrates DU0047-01_01_TER-TISINV 08/15/23 N Beryllium 1.88 u 
DU-0047 Macroinvertebrates DU0047-0l_0l_TER-TISINV 08/15/23 N Cadmium 0.69 

DU-0047 Macroinvertebrates DU0047-01_01_TER-TISINV 08/15/23 N Chromium 3.34 

DU-0047 Macroinvertebrates DU0047-0l_0l_TER-TISINV 08/15/23 N Cobalt 0.09 u 
DU-0047 Macroinvertebrates DU0047 -01_01_ TE R-TI SI NV 08/15/23 N Copper 70.60 

DU-0047 Macroinvertebrates DU0047 -01_01_ TE R-TI SI NV 08/15/23 N Iron 112.00 
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DU-0047 Macroinvertebrates DU0047-01_01_TER-TISINV 08/15/23 N lead 0.50 

DU-0047 Macroinvertebrates DU0047-01_01_TER-TISINV 08/15/23 N Magnesium 1,580.00 

DU-0047 Macroinvertebrates DU0047-01_01_TER-TISINV 08/15/23 N Manganese 10.10 

DU-0047 Macroinvertebrates DU0047-01_01_TER-TISINV 08/15/23 N Mercury 0.05 u 
DU-0047 Macroinvertebrates DU0047-01_01_TER-TISINV 08/15/23 N Nickel 0.81 

DU-0047 Macroinvertebrates DU0047-01_01_TER-TISINV 08/15/23 N Potassium 12,000.00 

DU-0047 Macroinvertebrates DU0047-01_01_TER-TISINV 08/15/23 N Selenium 4.78 

DU-0047 Macroinvertebrates DU0047-01_01_TER-TISINV 08/15/23 N Silver 0.47 u 
DU-0047 Macroinvertebrates DU0047-01_01_TER-TISINV 08/15/23 N Sodium 2,090.00 

DU-0047 Macroinvertebrates DU0047-01_01_TER-TISINV 08/15/23 N Thallium 0.94 u 
DU-0047 Macroinvertebrates DU0047-01_01_TER-TISINV 08/15/23 N Vanadium 1.88 u 
DU-0047 Macroinvertebrates DU0047-01_01_TER-TISINV 08/15/23 N Zinc 163.00 

DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Aluminum 74.10 

DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Antimony 0.50 u 
DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Arsenic 1.36 

DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Barium 4.96 u 
DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Beryllium 1.98 u 
DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Cadmium 0.48 

DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Ch romium 2.25 

DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Cobalt 0.11 

DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Copper 11.40 

DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Iron 228.00 

DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N lead 0.22 

DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Magnesium 7,100.00 

DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Manganese 22.10 

DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Mercury 0.01 u 
DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Nickel 1.76 

DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Potassium 41,100.00 

DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Selenium 155.00 

DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Silver 0.50 u 
DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Sodium 3,890.00 

DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Thallium 0.99 u 
DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Vanadium 1.98 u 
DU-0047 Vegetation DU0047-01_01_VEG 08/15/23 N Zinc 103.00 

DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Aluminum 49.90 u 
DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Antimony 0.50 u 
DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Arsenic 1.00 u 
DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Barium 4.99 u 
DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Beryllium 2.00 u 
DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Cadmium 0.22 

DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Chromium 2.24 

DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Cobalt 0.11 

DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Copper 12.00 

DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Iron 135.00 

DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Lead 0.23 
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DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Magnesium 2,510.00 

DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Manganese 19.20 

DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Mercury 0.Ql u 
DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Nickel 1.53 

DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Potassium 26,200.00 

DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Selenium 3.62 

DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Silver 0.50 u 
DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Sodium 250.00 u 
DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Thallium 1.00 u 
DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Vanadium 2.00 u 
DU-0047 Vegetation DU0047-02_01_VEG 08/15/23 N Zinc 62.00 

DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Aluminum 50.10 u 
DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Antimony 0.50 u 
DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Arsenic 1.00 u 
DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Barium 5.50 

DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Beryllium 2.00 u 
DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Cadmium 0.10 u 
DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Chromium 2.18 

DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Cobalt 0.10 u 
DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Copper 4.23 

DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Iron 100.00 u 
DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Lead 0.29 

DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Magnesium 1,010.00 

DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Manganese 14.10 

DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Mercury 0.Ql u 
DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Nickel 0.91 

DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Potassium 13,200.00 

DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Selenium 1.50 u 
DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Silver 0.50 u 
DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Sodium 250.00 u 
DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Thallium 1.00 u 
DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Vanadium 2.00 u 
DU-0047 Vegetation DU0047-03_01_VEG 08/15/23 N Zinc 30.50 

DU-0085 M acroi nve rtebrates DU0085-01_01_TER-TISINV 08/15/23 N Aluminum 51.00 u 
DU-0085 M acroi nve rtebrates DU0085-01_01_TER-TISINV 08/15/23 N Antimony 0.51 u 
DU-0085 M acroi nve rtebrates DU0085-01_01_TER-TISINV 08/15/23 N Arsenic 1.37 

DU-0085 M acroi nve rtebrates DU0085-01_01_TER-TISINV 08/15/23 N Barium 10.70 

DU-0085 M acroi nve rtebrates DU0085-01_01_TER-TISINV 08/15/23 N Beryllium 2.04 u 
DU-0085 M acroi nve rtebrates DU0085-01_01_TER-TISINV 08/15/23 N Cadmium 0.87 

DU-0085 M acroi nve rtebrates DU0085-01_01_TER-TISINV 08/15/23 N Chromium 3.35 

DU-0085 M acroi nve rtebrates DU0085-01_01_TER-TISINV 08/15/23 N Cobalt 0.11 

DU-0085 M acroi nve rtebrates DU0085-01_01_TER-TISINV 08/15/23 N Copper 60.40 

DU-0085 Macroinvertebrates DU0085-01_01_TER-TISINV 08/15/23 N Iron 132.00 

DU-0085 M acroi nve rtebrates DU0085-01_01_TER-TISINV 08/15/23 N Lead 3.34 

DU-0085 M acroi nve rtebrates DU0085-01_01_TER-TISINV 08/15/23 N Magnesium 1,630.00 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B4-2.. Terrestrial Invertebrate and Vegetation Metals: August 2.02.3 

Location 
Sample Sample Sample Samp 

Analyte 
Result 

Qualifier 
Media Name Date Type (mg/kg dry) 

DU-0085 Macroinvertebrates DU0085-0l_0l_TER-TISINV 08/15/23 N Manganese 13.10 

DU-0085 Macroinvertebrates DU0085-0l_0l_TER-TISINV 08/15/23 N Mercury 0.05 u 
DU-0085 Macroinvertebrates DU0085-0l_0l_TER-TISINV 08/15/23 N Nickel 0.72 

DU-0085 Macroinvertebrates DU0085-0l_0l_TER-TISINV 08/15/23 N Potassium 12,800.00 

DU-0085 Macroinvertebrates DU0085-0l_0l_TER-TISINV 08/15/23 N Selenium 5.13 

DU-0085 Macroinvertebrates DU0085-01_01_TER-TISINV 08/15/23 N Silver 0.51 u 
DU-0085 Macroinvertebrates DU0085-0l_0l_TER-TISINV 08/15/23 N Sodium 1,500.00 

DU-0085 Macroinvertebrates DU0085-01_01_TER-TISINV 08/15/23 N Thallium 1.02 u 
DU-0085 Macroinvertebrates DU0085-0l_0l_TER-TISINV 08/15/23 N Vanadium 3.03 

DU-0085 Macroinvertebrates DU0085-0l_0l_TER-TISINV 08/15/23 N Zinc 162.00 

DU-0085 Vegetation DU0085-0l_0l_VEG 08/15/23 N Aluminum 54.80 

DU-0085 Vegetation DU0085-0l_0l_VEG 08/15/23 N Antimony 0.48 u 
DU-0085 Vegetation DU0085-01_01_VEG 08/15/23 N Arsenic 0.97 u 
DU-0085 Vegetation DU0085-0l_0l_VEG 08/15/23 N Barium 35.90 

DU-0085 Vegetation DU0085-0l_0l_VEG 08/15/23 N Beryllium 1.93 u 
DU-0085 Vegetation DU0085-0l_0l_VEG 08/15/23 N Cadmium 0.34 

DU-0085 Vegetation DU0085-0l_0l_VEG 08/15/23 N Chromium 2.11 

DU-0085 Vegetation DU0085-01_01_VEG 08/15/23 N Cobalt 0.10 u 
DU-0085 Vegetation DU0085-0l_0l_VEG 08/15/23 N Copper 9.31 

DU-0085 Vegetation DU0085-0l_0l_VEG 08/15/23 N Iron 152.00 

DU-0085 Vegetation DU0085-0l_0l_VEG 08/15/23 N Lead 0.16 

DU-0085 Vegetation DU0085-0l_0l_VEG 08/15/23 N Magnesium 7,560.00 

DU-0085 Vegetation DU0085-01_01_VEG 08/15/23 N Manganese 30.50 

DU-0085 Vegetation DU0085-0l_0l_VEG 08/15/23 N Mercury 0.02 

DU-0085 Vegetation DU0085-01_01_VEG 08/15/23 N Nickel 1.04 

DU-0085 Vegetation DU0085-0l_0l_VEG 08/15/23 N Potassium 43,300.00 

DU-0085 Vegetation DU0085-0l_0l_VEG 08/15/23 N Selenium 5.82 

DU-0085 Vegetation DU0085-0l_0l_VEG 08/15/23 N Silver 0.48 u 
DU-0085 Vegetation DU0085-0l_0l_VEG 08/15/23 N Sodium 18,800.00 

DU-0085 Vegetation DU0085-0l_0l_VEG 08/15/23 N Thallium 0.97 u 
DU-0085 Vegetation DU0085-0l_0l_VEG 08/15/23 N Vanadium 1.93 u 
DU-0085 Vegetation DU0085-0l_0l_VEG 08/15/23 N Zinc 48.90 

DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Aluminum 56.30 

DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Antimony 0.50 u 
DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Arsenic 1.01 u 
DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Barium 20.40 

DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Beryllium 2.02 u 
DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Cadmium 0.10 u 
DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Chromium 2.32 

DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Cobalt 0.10 u 
DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Copper 2.43 

DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Iron 109.00 

DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Lead 0.19 

DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Magnesium 3,240.00 

DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Manganese 13.10 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B4-2. Terrestrial Invertebrate and Vegetation Metals: August 2023 

Location 
Sample Sample Sample Samp 

Analyte 
Result 

Qualifier 
Media Name Date Type (mg/kg dry) 

DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Mercury O.Q3 

DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Nickel 0.70 

DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Potassium 18,700.00 

DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Selenium 1.51 u 
DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Silver 0.50 u 
DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Sodium 329.00 

DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Thallium 1.01 u 
DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Vanadium 2.02 u 
DU-0085 Vegetation DU0085-02_01_VEG 08/15/23 N Zinc 30.30 u 

DU-0085 Macroinvertebrates DU0085-02_02_ TE R-TISI NV 08/15/23 N Aluminum 101.00 

DU-0085 Macroinvertebrates DU0085-02_02_ TE R-Tl5I NV 08/15/23 N Antimony 0.51 u 
DU-0085 Macroinvertebrates DU0085-02_02_TER-TISINV 08/15/23 N Arsenic 1.31 

DU-0085 Macroinvertebrates DU0085-02_02_TER-TISINV 08/15/23 N Barium 11.50 

DU-0085 Macroinvertebrates DU0085-02_02_ TE R-TISI NV 08/15/23 N Beryllium 2.04 u 
DU-0085 Macroinvertebrates DU0085-02_02_ TE R-Tl5I NV 08/15/23 N Cadmium 0.99 

DU-0085 M acroinve rtebrates DU0085-02_02_ TE R-Tl5I NV 08/15/23 N Chromium 3.56 

DU-0085 Macroinvertebrates DU0085-02_02_TER-TISINV 08/15/23 N Cobalt 0.22 

DU-0085 Macroinvertebrates DU0085-02_02_ TE R-TISI NV 08/15/23 N Copper 75.80 

DU-0085 Macroinvertebrates DU0085-02_02_ TE R-TISI NV 08/15/23 N Iron 268.00 

DU-0085 M acroinve rtebrates DU0085-02_02_TER-Tl5INV 08/15/23 N Lead 3.81 

DU-0085 Macroinvertebrates DU0085-02_02_TER-TISINV 08/15/23 N Magnesium 1,670.00 

DU-0085 Macroinvertebrates DU0085-02_02_TER-TISINV 08/15/23 N Manganese 17.20 

DU-0085 Macroinvertebrates DU0085-02_02_ TE R-TISI NV 08/15/23 N Mercury 0.05 u 
DU-0085 Macroinvertebrates DU0085-02_02_TER-Tl5INV 08/15/23 N Nickel 1.21 

DU-0085 Macroinvertebrates DU0085-02_02_TER-TISINV 08/15/23 N Potassium 12,300.00 

DU-0085 M acroinve rtebrates DU0085-02_02_TER-TISINV 08/15/23 N Selenium 3.64 

DU-0085 Macroinvertebrates DU0085-02_02_ TE R-TISI NV 08/15/23 N Silver 0.51 u 

DU-0085 Macroinvertebrates DU0085-02_02_ TE R-TISI NV 08/15/23 N Sodium 1,590.00 

DU-0085 Macroinvertebrates DU0085-02_02_TER-TISINV 08/15/23 N Thallium 1.02 u 
DU-0085 Macroinvertebrates DU0085-02_02_TER-TISINV 08/15/23 N Vanadium 2.95 

DU-0085 Macroinvertebrates DU0085-02_02_TER-TISINV 08/15/23 N Zinc 165.00 

DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Aluminum 49.60 u 
DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Antimony 0.50 u 
DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Arsenic 0.99 u 
DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Barium 15.30 

DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Beryllium 1.98 u 

DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Cadmium 0.15 

DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Chromium 3.17 

DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Cobalt 0.10 u 

DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Copper 3.50 

DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Iron 103.00 

DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Lead 0.44 

DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Magnesium 898.00 

DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Manganese 57.70 

DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Mercury O.Ql u 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B4-2. Terrestrial Invertebrate and Vegetation Metals: August 2023 

Location 
Sample Sample Sample Samp 

Analyte 
Result 

Qualifier 
Media Name Date Type (mg/kg dry) 

DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Nickel 0.50 u 

DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Potassium 24,000.00 

DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Selenium 1.82 

DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Silver 0.50 u 

DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Sodium 248.00 u 

DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Thallium 0.99 u 

DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Vanadium 1.98 u 

DU-0085 Vegetation DU0085-03_01_VEG 08/15/23 N Zinc 51.90 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Aluminum 266.00 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Antimony 0.49 u 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Arsenic 0.98 u 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Barium 8.22 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Beryllium 1.95 u 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Cadmium 0.26 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Chromium 3.33 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Cobalt 0.43 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Copper 45.80 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Iron 619.00 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Lead 0.91 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Magnesium 1,300.00 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Manganese 36.70 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Mercury 0.05 u 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Nickel 1.52 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Potassium 10,400.00 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Selenium 3.16 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Silver 0.49 u 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Sodium 1,460.00 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Thallium 0.98 u 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Vanadium 3.45 

DU-0096 Macroinvertebrates DU0096-01_01_TER-TISINV 08/15/23 N Zinc 195.00 

DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Aluminum 331.00 

DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Antimony 0.51 u 

DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Arsenic 1.90 

DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Barium 16.90 

DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Beryllium 2.02 u 

DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Cadmium 0.61 

DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Chromium 3.06 

DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Cobalt 0.33 

DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Copper 12.80 

DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Iron 714.00 

DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Lead 1.46 

DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Magnesium 4,330.00 

DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Manganese 47.20 

DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Mercury 0.01 

DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Nickel 1.69 
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Table B4-2. Terrestrial Invertebrate and Vegetation Metals: August 2023 

Location 
Sample Sample Sample Samp 

Analyte 
Result 

Qualifier 
Media Name Date Type (mg/kg dry) 

DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Potassium 35,400.00 

DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Selenium 52.60 

DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Silver 0.51 u 
DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Sodium 1,780.00 

DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Thallium 1.01 u 
DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Vanadium 2.45 

DU-0096 Vegetation DU0096-01_01_VEG 08/15/23 N Zinc 103.00 

DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Aluminum 78.70 

DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Antimony 0.49 u 
DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Arsenic 0.98 u 
DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Barium 15.70 

DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Beryllium 1.96 u 
DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Cadmium 0.67 

DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Chromium 3.24 

DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Cobalt 0.15 

DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Copper 5.38 

DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Iron 182.00 

DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Lead 0.61 

DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Magnesium 3,980.00 

DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Manganese 73.90 

DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Mercury 0.01 u 
DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Nickel 1.06 

DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Potassium 14,100.00 

DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Selenium 2.67 

DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Silver 0.49 u 
DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Sodium 471.00 

DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Thallium 0.98 u 
DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Vanadium 1.96 u 
DU-0096 Vegetation DU0096-02_01_VEG 08/15/23 N Zinc 87.20 

DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Aluminum 297.00 

DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Antimony 0.51 u 
DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Arsenic 1.21 

DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Barium 9.50 

DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Beryllium 2.02 u 
DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Cadmium 0.14 

DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Chromium 3.05 

DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Cobalt 0.24 

DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Copper 3.43 

DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Iron 655.00 

DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Lead 1.21 

DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Magnesium 1,300.00 

DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Manganese 42.20 

DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Mercury 0.01 u 
DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Nickel 1.30 

DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Potassium 15,600.00 

Page 16 of 27 

191 



Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B4-2. Terrestrial Invertebrate and Vegetation Metals: August 2023 

Location 
Sample Sample Sample Samp 

Analyte 
Result 

Qualifier 
Media Name Date Type (mg/kg dry) 

DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Selenium 2.19 

DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Silver 0.51 u 
DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Sodium 1,830.00 

DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Thallium 1.01 u 
DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Vanadium 2.96 

DU-0096 Vegetation DU0096-03_01_VEG 08/15/23 N Zinc 32.50 

DU-0109 Macroinvertebrates DU0109-0l_0l_TER-TISINV 08/15/23 N Aluminum 49.10 u 
DU-0109 Macroinvertebrates DU0109-01_01_TER-TISINV 08/15/23 N Antimony 0.49 u 
DU-0109 Macroinvertebrates DU0109-0l_0l_TER-TISINV 08/15/23 N Arsenic 0.98 u 

DU-0109 Macroinvertebrates DU0109-0l_0l_TER-TISINV 08/15/23 N Barium 4.91 u 
DU-0109 Macroinvertebrates DU0109-01_01_TER-TISINV 08/15/23 N Beryllium 1.97 u 
DU-0109 Macroinvertebrates DU0109-0l_0l_TER-TISINV 08/15/23 N Cadmium 0.59 

DU-0109 Macroinvertebrates DU0109-0l_0l_TER-TISINV 08/15/23 N Chromium 3.39 

DU-0109 Macroinvertebrates DU0109-01_01_TER-TISINV 08/15/23 N Cobalt 0.16 

DU-0109 Macroinvertebrates DU0109-0l_0l_TER-TISINV 08/15/23 N Copper 53.60 

DU-0109 Macroinvertebrates DU0109-0l_0l_TER-TISINV 08/15/23 N Iron 98.30 u 
DU-0109 Macroinvertebrates DU0109-0l_0l_TER-TISINV 08/15/23 N Lead 0.49 

DU-0109 Macroinvertebrates DU0109-0l_0l_TER-TISINV 08/15/23 N Magnesium 1,540.00 

DU-0109 Macroinvertebrates DU0109-0l_0l_TER-TISINV 08/15/23 N Manganese 87.50 

DU-0109 Macroinvertebrates DU0109-0l_0l_TER-TISINV 08/15/23 N Mercury 0.05 u 
DU-0109 Macroinvertebrates DU0109-0l_0l_TER-TISINV 08/15/23 N Nickel 1.21 

DU-0109 Macroinvertebrates DU0109-0l_0l_TER-TISINV 08/15/23 N Potassium 11,200.00 

DU-0109 Macroinvertebrates DU0109-0l_0l_TER-TISINV 08/15/23 N Selenium 9.64 

DU-0109 Macroinvertebrates DU0109-0l_0l_TER-TISINV 08/15/23 N Silver 0.49 u 

DU-0109 Macroinvertebrates DU0109-01_01_TER-TISINV 08/15/23 N Sodium 1,440.00 

DU-0109 Macroinvertebrates DU0109-0l_0l_TER-TISINV 08/15/23 N Thallium 0.98 u 
DU-0109 Macroinvertebrates DU0109-0l_0l_TER-TISINV 08/15/23 N Vanadium 2.69 

DU-0109 Macroinvertebrates DU0109-01_01_TER-TISINV 08/15/23 N Zinc 185.00 

DU-0109 Vegetation DU0109-0l_0l_VEG 08/15/23 N Aluminum 90.40 

DU-0109 Vegetation DU0109-0l_0l_VEG 08/15/23 N Antimony 0.51 u 

DU-0109 Vegetation DU0109-01_01_VEG 08/15/23 N Arsenic 4.21 

DU-0109 Vegetation DU0109-0l_0l_VEG 08/15/23 N Barium 13.70 

DU-0109 Vegetation DU0109-0l_0l_VEG 08/15/23 N Beryllium 2.05 u 
DU-0109 Vegetation DU0109-01_01_VEG 08/15/23 N Cadmium 0.67 

DU-0109 Vegetation DU0109-0l_0l_VEG 08/15/23 N Chromium 3.30 

DU-0109 Vegetation DU0109-01_01_VEG 08/15/23 N Cobalt 0.13 

DU-0109 Vegetation DU0109-01_01_VEG 08/15/23 N Copper 5.75 

DU-0109 Vegetation DU0109-0l_0l_VEG 08/15/23 N Iron 248.00 

DU-0109 Vegetation DU0109-01_01_VEG 08/15/23 N Lead 1.58 

DU-0109 Vegetation DU0109-01_01_VEG 08/15/23 N Magnesium 5,340.00 

DU-0109 Vegetation DU0109-0l_0l_VEG 08/15/23 N Manganese 31.10 

DU-0109 Vegetation DU0109-01_01_VEG 08/15/23 N Mercury 0.02 

DU-0109 Vegetation DU0109-01_01_VEG 08/15/23 N Nickel 1.31 

DU-0109 Vegetation DU0109-0l_0l_VEG 08/15/23 N Potass ium 33,200.00 

DU-0109 Vegetation DU0109-01_01_VEG 08/15/23 N Selenium 399.00 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table B4-2. Terrestrial Invertebrate and Vegetation Metals: August 2023 

Location 
Sample Sample Sample Samp 

Analyte 
Result 

Qualifier 
Media Name Date Type (mg/kg dry) 

DU-0109 Vegetation DU0109-01_01_VEG 08/15/23 N Silver 0.51 u 
DU-0109 Vegetation DU0109-01_01_VEG 08/15/23 N Sodium 9,640.00 

DU-0109 Vegetation DU0109-01_01_VEG 08/15/23 N Thallium 1.03 u 
DU-0109 Vegetation DU0109-01_01_VEG 08/15/23 N Vanadium 2.05 u 
DU-0109 Vegetation DU0109-01_01_VEG 08/15/23 N Zinc 65.30 

DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Aluminum 48.90 u 
DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Antimony 0.49 u 
DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Arsenic 0.98 u 
DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Barium 7.35 

DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Beryllium 1.96 u 
DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Cadmium 0.54 

DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Chromium 3.17 

DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Cobalt 0.15 

DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Copper 6.95 

DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Iron 97.90 u 
DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Lead 1.62 

DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Magnesium 2,540.00 

DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Manganese 23.10 

DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Mercury 0.01 

DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Nickel 4.45 

DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Potassium 27,600.00 

DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Selenium 10.50 

DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Silver 0.49 u 
DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Sodium 245.00 u 
DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Thallium 0.98 u 
DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Vanadium 1.96 u 
DU-0109 Vegetation DU0109-02_01_VEG 08/15/23 N Zinc 35.40 

DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Aluminum 48.50 u 
DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Antimony 0.49 u 
DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Arsenic 0.97 u 
DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Barium 4.85 u 
DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Beryllium 1.94 u 
DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Cadmium 0.10 u 
DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Chromium 3.14 

DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Cobalt 0.10 u 
DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Copper 5.24 

DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Iron 106.00 

DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Lead 0.67 

DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Magnesium 1,660.00 

DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Manganese 18.40 

DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Mercury 0.01 u 
DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Nickel 0.49 u 
DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Potassium 12,200.00 

DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Selenium 1.75 

DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Silver 0.49 u 
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Media Name Date Type (mg/kg dry) 

DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Sodium 242.00 u 
DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Thallium 0.97 u 
DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Vanadium 1.94 u 
DU-0109 Vegetation DU0109-03_01_VEG 08/15/23 N Zinc 43.10 

DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Aluminum 51.30 u 
DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Antimony 0.51 u 
DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Arsenic 1.03 u 
DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Barium 5.39 

DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Beryllium 2.05 u 
DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Cadmium 0.10 u 
DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Chromium 2.65 

DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Cobalt 0.10 u 
DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Copper 3.29 

DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Iron 103.00 u 
DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Lead 0.25 

DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Magnesium 2,990.00 

DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Manganese 2,260.00 

DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Mercury 0.01 

DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Nickel 0.93 

DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Potass ium 21,800.00 

DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Selenium 4.15 

DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Silver 0.51 u 
DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Sodium 460.00 

DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Thallium 1.03 u 
DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Vanadium 2.05 u 
DU-0109 Vegetation DU0109-04_01_VEG 08/15/23 N Zinc 30.80 u 
DU-0122 Macroinvertebrates DU0122-0l_0l_TER-TISINV 08/15/23 N Aluminum 50.10 u 
DU-0122 Macroinvertebrates DU0122-01_01_TER-TISINV 08/15/23 N Antimony 0.50 u 
DU-0122 Macroinvertebrates DU0122-0l_0l_TER-TISINV 08/15/23 N Arsenic 1.08 

DU-0122 Macroinvertebrates DU0122-01_01_TER-TISINV 08/15/23 N Barium 5.01 u 
DU-0122 Macroinvertebrates DU0122-0l_0l_TER-TISINV 08/15/23 N Beryllium 2.00 u 
DU-0122 Macroinvertebrates DU0122-01_01_TER-TISINV 08/15/23 N Cadmium 0.33 

DU-0122 Macroinvertebrates DU0122-01_01_TER-TISINV 08/15/23 N Chromium 3.22 

DU-0122 Macroinvertebrates DU0122-01_01_TER-TISINV 08/15/23 N Cobalt 0.11 

DU-0122 Macroinvertebrates DU0122-01_01_TER-TISINV 08/15/23 N Copper 49.20 

DU-0122 Macroinvertebrates DU0122-0l_0l_TER-TISINV 08/15/23 N Iron 151.00 

DU-0122 Macroinvertebrates DU0122-01_01_TER-TISINV 08/15/23 N Lead 1.04 

DU-0122 Macroinvertebrates DU0122-0l_0l_TER-TISINV 08/15/23 N Magnesium 1,130.00 

DU-0122 Macroinvertebrates DU0122-01_01_TER-TISINV 08/15/23 N Manganese 13.90 

DU-0122 Macroinvertebrates DU0122-0l_0l_TER-TISINV 08/15/23 N Mercury 0.05 u 
DU-0122 M acroinvertebrates DU0122-01_01_TER-TISINV 08/15/23 N Nickel 0.51 

DU-0122 Macroinvertebrates DU0122-01_01_TER-TISINV 08/15/23 N Potassiu m 11,000.00 

DU-0122 Macroinvertebrates DU0122-01_01_TER-TISINV 08/15/23 N Selenium 3.33 

DU-0122 Macroinvertebrates DU0122-01_01_TER-TISINV 08/15/23 N Silver 0.50 u 
DU-0122 Macroinvertebrates DU0122-0l_0l_TER-TISINV 08/15/23 N Sodium 1,410.00 
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DU-0122 Macroinvertebrates DU0122-0l_0l_TER-TISINV 08/15/23 N Thallium 1.00 u 
DU-0122 Macroinvertebrates DU0122-01_01_TER-TISINV 08/15/23 N Vanadium 2.59 

DU-0122 Macroinvertebrates DU0122-01_01_ TE R-TI SINV 08/15/23 N Zinc 176.00 

DU-0122 Vegetation DU0122-0l_0l_VEG 08/15/23 N Aluminum 123.00 

DU-0122 Vegetation DU0122-01_01_VEG 08/15/23 N Antimony 0.47 u 
DU-0122 Vegetation DU0122-01_01_VEG 08/15/23 N Arsenic 1.10 

DU-0122 Vegetation DU0122-01_01_VEG 08/15/23 N Barium 11.60 

DU-0122 Vegetation DU0122-01_01_VEG 08/15/23 N Beryllium 1.88 u 
DU-0122 Vegetation DU0122-0l_0l_VEG 08/15/23 N Cadmium 0.63 

DU-0122 Vegetation DU0122-01_01_VEG 08/15/23 N Chromium 1.85 

DU-0122 Vegetation DU0122-0l_0l_VEG 08/15/23 N Cobalt 0.13 

DU-0122 Vegetation DU0122-0l_0l_VEG 08/15/23 N Copper 11.90 

DU-0122 Vegetation DU0122-01_01_VEG 08/15/23 N Iron 251.00 

DU-0122 Vegetation DU0122-0l_0l_VEG 08/15/23 N Lead 2.32 

DU-0122 Vegetation DU0122-0l_0l_VEG 08/15/23 N Magnesium 2,130.00 

DU-0122 Vegetation DU0122-0l_0l_VEG 08/15/23 N Manganese 20.10 

DU-0122 Vegetation DU0122-0l_0l_VEG 08/15/23 N Mercury 0.01 u 
DU-0122 Vegetation DU0122-01_01_VEG 08/15/23 N Nickel 1.10 

DU-0122 Vegetation DU0122-0l_0l_VEG 08/15/23 N Potassium 25,000.00 

DU-0122 Vegetation DU0122-01_01_VEG 08/15/23 N Selenium 92.90 

DU-0122 Vegetation DU0122-01_01_VEG 08/15/23 N Silver 0.47 u 
DU-0122 Vegetation DU0122-0l_0l_VEG 08/15/23 N Sodium 235.00 u 
DU-0122 Vegetation DU0122-01_01_VEG 08/15/23 N Thallium 0.94 u 
DU-0122 Vegetation DU0122-01_01_VEG 08/15/23 N Vanadium 1.88 u 
DU-0122 Vegetation DU0122-01_01_VEG 08/15/23 N Zinc 99.80 

DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Aluminum 50.00 u 
DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Antimony 0.50 u 
DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Arsenic 1.00 u 
DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Barium 73.00 

DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Beryllium 2.00 u 
DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Cadmium 0.87 

DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Chromium 2.81 

DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Cobalt 0.10 u 
DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Copper 8.52 

DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Iron 102.00 

DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Lead 0.85 

DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Magnesium 6,840.00 

DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Manganese 26.80 

DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Mercury 0.Ql u 
DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Nickel 1.40 

DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Potassium 42,100.00 

DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Selenium 5.40 

DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Silver 0.50 u 
DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Sodium 17,700.00 

DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Thallium 1.00 u 
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DU-0122 Vegetation DUP-0122-01_02_VEG 08/15/23 FD Vanadium 2.00 u 
DU-0122 Vegetation DUP-0122-01_02_ VEG 08/15/23 FD Zinc 55.70 

DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Aluminum 49.10 u 
DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Antimony 0.49 u 
DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Arsenic 0.98 u 
DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Barium 9.00 

DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Beryllium 1.96 u 
DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Cadmium 0.32 

DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Chromium 2.24 

DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Cobalt 0.10 u 
DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Copper 4.76 

DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Iron 98.10 u 
DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Lead 0.21 

DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Magnesium 1,690.00 

DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Manganese 42.10 

DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Mercury 0.01 u 
DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Nickel 0.52 

DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Potassium 9,210.00 

DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Selenium 1.92 

DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Silver 0.49 u 
DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Sodium 245.00 u 
DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Thallium 0.98 u 
DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Vanadium 1.96 u 
DU-0122 Vegetation DU0122-02_01_VEG 08/15/23 N Zinc 85.70 

DU-0122 Vegetation DUP-0122-02_02_ VEG 08/15/23 FD Aluminum 90.30 

DU-0122 Vegetation DUP-0122-02_02_ VEG 08/15/23 FD Antimony 0.50 u 
DU-0122 Vegetation DUP-0122-02_02_ VEG 08/15/23 FD Arsenic 1.15 

DU-0122 Vegetation DUP-0122-02_02_ VEG 08/15/23 FD Barium 27.00 

DU-0122 Vegetation DUP-0122-02_02_ VEG 08/15/23 FD Beryllium 1.99 u 
DU-0122 Vegetation DUP-0122-02_02_ VEG 08/15/23 FD Cadmium 0.27 

DU-0122 Vegetation DUP-0122-02_02_ VEG 08/15/23 FD Chromium 3.41 

DU-0122 Vegetation DUP-0122-02_02_ VEG 08/15/23 FD Cobalt 0.11 

DU-0122 Vegetation DUP-0122-02_02_ VEG 08/15/23 FD Copper 7.43 

DU-0122 Vegetation DUP-0122-02_02_ VEG 08/15/23 FD Iron 214.00 

DU-0122 Vegetation DUP-0122-02_02_ VEG 08/15/23 FD Lead 1.22 

DU-0122 Vegetation DUP-0122-02_02_ VEG 08/15/23 FD Magnesium 2,470.00 

DU-0122 Vegetation DUP-0122-02_02_ VEG 08/15/23 FD Manganese 31.20 

DU-0122 Vegetation DUP-0122-02_02_ VEG 08/15/23 FD Mercury 0.02 

DU-0122 Vegetation DUP-0122-02_02_VEG 08/15/23 FD Nickel 2.14 

DU-0122 Vegetation DUP-0122-02_02_ VEG 08/15/23 FD Potassium 23,100.00 

DU-0122 Vegetation DUP-0122-02_02_VEG 08/15/23 FD Selenium 24.60 

DU-0122 Vegetation DUP-0122-02_02_ VEG 08/15/23 FD Silver 0.50 u 
DU-0122 Vegetation DUP-0122-02_02_ VEG 08/15/23 FD Sodium 248.00 u 
DU-0122 Vegetation DUP-0122-02_02_ VEG 08/15/23 FD Thallium 0.99 u 
DU-0122 Vegetation DUP-0122-02_02_VEG 08/15/23 FD Vanadium 1.99 u 
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DU-0122 Vegetation DUP-0122-02_02_VEG 08/15/23 FD Zinc 29.80 u 
DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Aluminum 48.30 u 
DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Antimony 0.48 u 
DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Arsenic 0.97 u 
DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Barium 16.10 

DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Beryllium 1.93 u 
DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Cadmium 0.10 u 
DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Chromium 2.57 

DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Cobalt 0.10 u 
DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Copper 6.14 

DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Iron 125.00 

DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Lead 0.69 

DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Magnesium 1,900.00 

DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Manganese 37.50 

DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Mercury 0.01 u 
DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Nickel 0.57 

DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Potassium 28,200.00 

DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Selenium 1.45 u 
DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Silver 0.48 u 
DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Sodium 242.00 u 
DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Thallium 0.97 u 
DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Vanadium 1.93 u 
DU-0122 Vegetation DU0122-03_01_VEG 08/15/23 N Zinc 39.60 

DU-0122 Vegetation DUP-0122-03_02_VEG 08/15/23 FD Aluminum 49.50 u 
DU-0122 Vegetation DUP-0122-03_02_VEG 08/15/23 FD Antimony 0.50 u 
DU-0122 Vegetation DUP-0122-03_02_VEG 08/15/23 FD Arsenic 0.99 u 
DU-0122 Vegetation DUP-0122-03_02_VEG 08/15/23 FD Barium 12.70 

DU-0122 Vegetation DUP-0122-03_02_VEG 08/15/23 FD Beryllium 1.98 u 
DU-0122 Vegetation DUP-0122-03_02_VEG 08/15/23 FD Cadmium 0.10 u 
DU-0122 Vegetation DUP-0122-03_02_VEG 08/15/23 FD Chromium 2.58 

DU-0122 Vegetation DUP-0122-03_02_VEG 08/15/23 FD Cobalt 0.10 u 
DU-0122 Vegetation DUP-0122-03_02_VEG 08/15/23 FD Copper 3.88 

DU-0122 Vegetation DUP-0122-03_02_VEG 08/15/23 FD Iron 99.00 u 
DU-0122 Vegetation DUP-0122-03_02_VEG 08/15/23 FD Lead 0.38 

DU-0122 Vegetation DUP-0122-03_02_ VEG 08/15/23 FD Magnesium 1,170.00 

DU-0122 Vegetation DUP-0122-03_02_VEG 08/15/23 FD Manganese 46.10 

DU-0122 Vegetation DUP-0122-03_02_VEG 08/15/23 FD Mercury O.Ql u 
DU-0122 Vegetation DUP-0122-03_02_VEG 08/15/23 FD Nickel 0.55 

DU-0122 Vegetation DUP-0122-03_02_VEG 08/15/23 FD Potassium 23,200.00 

DU-0122 Vegetation DUP-0122-03_02_ VEG 08/15/23 FD Selenium 1.92 

DU-0122 Vegetation DUP-0122-03_02_VEG 08/15/23 FD Silver 0.50 u 
DU-0122 Vegetation DUP-0122-03_02_VEG 08/15/23 FD Sodium 248.00 u 
DU-0122 Vegetation DUP-0122-03_02_VEG 08/15/23 FD Thallium 0.99 u 
DU-0122 Vegetation DUP-0122-03_02_VEG 08/15/23 FD Vanadium 1.98 u 
DU-0122 Vegetation DUP-0122-03_02_VEG 08/15/23 FD Zinc 45.40 
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Table B4-2. Terrestrial Invertebrate and Vegetation Metals: August 2023 

Location 
Sample Sample Sample Samp 

Analyte 
Result 

Qualifier 
Media Name Date Type (mg/kg dry) 

DU-0128 Macroinvertebrates DU0128-01_01_TER-TISINV 08/14/23 N Aluminum 89.80 

DU-0128 Macroinvertebrates DU0128-01_01_TER-TISINV 08/14/23 N Antimony 2.44 u 

DU-0128 Macroinvertebrates DU0128-01_01_ TE R-TI SI NV 08/14/23 N Arsenic 5.44 

DU-0128 Macroinvertebrates DU0128-01_01_ TE R-TI SI NV 08/14/23 N Barium 46.80 

DU-0128 Macroinvertebrates DU0128-01_01_ TE R-TI SI NV 08/14/23 N Beryllium 1.95 u 

DU-0128 Macroinvertebrates DU0128-01_01_TER-TISINV 08/14/23 N Cadmium 4.43 

DU-0128 Macroinvertebrates DU0128-01_01_TER-TISINV 08/14/23 N Chromium 7.31 u 

DU-0128 Macroinvertebrates DU0128-01_01_TER-TISINV 08/14/23 N Cobalt 0.49 u 

DU-0128 Macroinvertebrates DU0128-01_01_TER-TISINV 08/14/23 N Copper 334.00 

DU-0128 Macroinvertebrates DU0128-01_01_TER-TISINV 08/14/23 N Iron 282.00 

DU-0128 Macroinvertebrates DU0128-01_01_TER-TISINV 08/14/23 N Lead 50.10 

DU-0128 Macroinvertebrates DU0128-01_01_ TER-TI SI NV 08/14/23 N Magnesium 4,470.00 

DU-0128 Macroinvertebrates DU0128-01_01_ TE R-TI SI NV 08/14/23 N Manganese 39.90 

DU-0128 Macroinvertebrates DU0128-01_01_TER-TISINV 08/14/23 N Mercury 0.05 

DU-0128 Macroinvertebrates DU0128-01_01_TER-TISINV 08/14/23 N Nickel 3.19 

DU-0128 Macroinvertebrates DU0128-01_01_TER-TISINV 08/14/23 N Potassium 6,860.00 

DU-0128 Macroinvertebrates DU0128-01_01_TER-TISINV 08/14/23 N Selenium 7.51 

DU-0128 Macroinvertebrates DU0128-01_01_ TER-TI SI NV 08/14/23 N Silver 5.37 

DU-0128 Macroinvertebrates DU0128-01_01_ TE R-TI SI NV 08/14/23 N Sodium 4,960.00 

DU-0128 Macroinvertebrates DU0128-01_01_TER-TISINV 08/14/23 N Thallium 4.87 u 

DU-0128 Macroinvertebrates DU0128-01_01_TER-TISINV 08/14/23 N Vanadium 9.74 u 

DU-0128 Macroinvertebrates DU0128-01_01_TER-TISINV 08/14/23 N Zinc 320.00 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Aluminum 51.30 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Antimony 0.51 u 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Arsenic 1.32 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Barium 5.12 u 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Beryllium 2.05 u 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Cadmium 1.95 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Chromium 3.35 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Cobalt 0.10 u 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Copper 9.83 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Iron 149.00 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Lead 10.90 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Magnesium 6,610.00 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Manganese 25.90 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Mercury 0.01 u 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Nickel 0.51 u 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Potass ium 29,400.00 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Selenium 1.54 u 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Silver 0.51 u 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Sodium 2,260.00 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Thallium 1.02 u 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Vanadium 2.05 u 

DU-0128 Vegetation DU0128-01_01_VEG 08/14/23 N Zinc 162.00 

DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Aluminum 48.30 
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Table B4-2. Terrestrial Invertebrate and Vegetation Metals: August 2023 

Location 
Sample Sample Sample Samp 

Analyte 
Result 

Qualifier 
Media Name Date Type (mg/kg dry) 

DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Antimony 0.48 u 
DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Arsenic 0.96 u 
DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Barium 4.82 u 
DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Beryllium 1.93 u 
DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Cadmium 0.10 u 
DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Chromium 3.42 

DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Cobalt 0.10 u 
DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Copper 6.58 

DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Iron 119.00 

DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Lead 1.90 

DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Magnesium 3,060.00 

DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Manganese 15.10 

DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Mercury 0.02 

DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Nickel 0.61 

DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Potass ium 15,500.00 

DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Selenium 1.44 u 
DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Silver 0.48 u 
DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Sodium 983.00 

DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Thallium 0.96 u 
DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Vanadium 1.93 u 
DU-0128 Vegetation DU0128-02_01_VEG 08/14/23 N Zinc 37.00 

DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Aluminum 46.90 u 
DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Antimony 0.47 u 
DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Arsenic 1.60 

DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Barium 4.69 u 
DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Beryllium 1.88 u 
DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Cadmium 0.09 u 
DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Chromium 3.16 

DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Cobalt 0.09 u 
DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Copper 2.85 

DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Iron 93.80 u 
DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Lead 6.82 

DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Magnesium 1,500.00 

DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Manganese 14.60 

DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Mercury 0.01 u 
DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Nickel 0.47 u 
DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Potassium 8,990.00 

DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Selenium 1.41 u 
DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Silver 0.47 u 
DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Sodium 583.00 

DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Thallium 0.94 u 
DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Vanadium 1.88 u 
DU-0128 Vegetation DU0128-03_01_VEG 08/14/23 N Zinc 28.10 u 
DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Aluminum 51.60 u 
DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Antimony 0.63 
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Table B4-2. Terrestrial Invertebrate and Vegetation Metals: August 2023 

Location 
Sample Sample Sample Samp 

Analyte 
Result 

Qualifier 
Media Name Date Type (mg/kg dry) 

DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Arsenic 1.03 u 
DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Barium 5.16 u 
DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Beryllium 2.06 u 
DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Cadmium 0.10 u 
DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Chromium 2.20 

DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Cobalt 0.10 u 
DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Copper 3.44 

DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Iron 103.00 u 
DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Lead 0.29 

DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Magnesium 1,700.00 

DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Manganese 156.00 

DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Mercury 0.01 u 
DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Nickel 0.52 u 
DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Potassium 29,500.00 

DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Selenium 4.76 

DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Silver 0.52 u 
DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Sodium 3,970.00 

DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Thallium 1.03 u 
DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Vanadium 2.06 u 
DU-0128 Vegetation DU0128-04_01_VEG 08/14/23 N Zinc 56.20 

DU-0131 M acroinve rtebrates DU0131-01_01_TER-TISINV 08/14/23 N Aluminum 49.70 u 
DU-0131 Macroinvertebrates DU0131-01_01_TER-TISINV 08/14/23 N Antimony a.so u 
DU-0131 Macroinvertebrates DU0131-01_01_TER-TISINV 08/14/23 N Arsenic 1.33 

DU-0131 Macroinvertebrates DU0131-01_01_TER-TISINV 08/14/23 N Barium 4.97 u 
DU-0131 Macroinvertebrates DU0131-01_01_TER-TISINV 08/14/23 N Beryllium 1.99 u 
DU-0131 M acroinve rtebrates DU0131-01_01_TER-TISINV 08/14/23 N Cadmium 0.63 

DU-0131 Macroinvertebrates DU0131-01_01_TER-TISINV 08/14/23 N Chromium 3.37 

DU-0131 Macroinvertebrates DU0131-01_01_TER-TISINV 08/14/23 N Cobalt 0.10 u 
DU-0131 M acroinve rtebrates DU0131-01_01_TER-TISINV 08/14/23 N Copper 48.90 

DU-0131 Macroinvertebrates DU0131-01_01_TER-TISINV 08/14/23 N Iron 147.00 

DU-0131 Macroinvertebrates DU0131-01_01_TER-TISINV 08/14/23 N Lead 5.35 

DU-0131 Macroinvertebrates DU0131-01_01_TER-TISINV 08/14/23 N Magnesium 1,350.00 

DU-0131 Macroinvertebrates DU0131-01_01_TER-TISINV 08/14/23 N Manganese 13.30 

DU-0131 Macroinvertebrates DU0131-01_01_TER-TISINV 08/14/23 N Mercury 0.05 u 
DU-0131 Macroinvertebrates DU0131-01_01_TER-TISINV 08/14/23 N Nickel a.so u 
DU-0131 Macroinvertebrates DU0131-01_01_TER-TISINV 08/14/23 N Potassium 10,500.00 

DU-0131 M acroinve rtebrates DU0131-01_01_TER-TISINV 08/14/23 N Selenium 6.03 

DU-0131 Macroinvertebrates DU0131-01_01_TER-TISINV 08/14/23 N Silver a.so u 
DU-0131 M acroinve rtebrates DU0131-01_01_TER-TISINV 08/14/23 N Sodium 1,420.00 

DU-0131 Macroinvertebrates DU0131-01_01_TER-TISINV 08/14/23 N Thallium 0.99 u 
DU-0131 Macroinvertebrates DU0131-01_01_TER-TISINV 08/14/23 N Vanadium 1.99 u 
DU-0131 Macroinvertebrates DU0131-01_01_TER-TISINV 08/14/23 N Zinc 191.00 

DU-0131 Vegetation DU0131-01_01_VEG 08/14/23 N Aluminum 67.80 

DU-0131 Vegetation DU0131-01_01_VEG 08/14/23 N Antimony 0.51 u 
DU-0131 Vegetation DU0131-01_01_VEG 08/14/23 N Arsenic 1.02 u 

Page 25 of 27 

200 



Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 
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Location 
Sample Sample Sample Samp 

Analyte 
Result 

Qualifier 
Media Name Date Type (mg/kg dry) 

DU-0131 Vegetation DU0131-0l_0l_VEG 08/14/23 N Barium 15.90 

DU-0131 Vegetation DU0131-01_01_VEG 08/14/23 N Beryllium 2.05 u 
DU-0131 Vegetation DU0131-0l_0l_VEG 08/14/23 N Cadmium 1.02 

DU-0131 Vegetation DU0131-01_01_VEG 08/14/23 N Chromium 2.48 

DU-0131 Vegetation DU0131-0l_0l_VEG 08/14/23 N Cobalt 0.10 u 
DU-0131 Vegetation DU0131-01_01_VEG 08/14/23 N Copper 7.38 

DU-0131 Vegetation DU0131-0l_0l_VEG 08/14/23 N Iron 201.00 

DU-0131 Vegetation DU0131-0l_0l_VEG 08/14/23 N Lead 4.49 

DU-0131 Vegetation DU0131-0l_0l_VEG 08/14/23 N Magnesium 4,650.00 

DU-0131 Vegetation DU0131-0l_0l_VEG 08/14/23 N Manganese 48.20 

DU-0131 Vegetation DU0131-01_01_VEG 08/14/23 N Mercury 0.01 

DU-0131 Vegetation DU0131-0l_0l_VEG 08/14/23 N Nickel 0.84 

DU-0131 Vegetation DU0131-01_01_VEG 08/14/23 N Potassium 64,500.00 

DU-0131 Vegetation DU0131-0l_0l_VEG 08/14/23 N Selenium 2.65 

DU-0131 Vegetation DU0131-01_01_VEG 08/14/23 N Silver 0.51 u 
DU-0131 Vegetation DU0131-0l_0l_VEG 08/14/23 N Sodium 325.00 

DU-0131 Vegetation DU0131-0l_0l_VEG 08/14/23 N Thallium 1.02 u 
DU-0131 Vegetation DU0131-0l_0l_VEG 08/14/23 N Vanadium 2.05 u 
DU-0131 Vegetation DU0131-0l_0l_VEG 08/14/23 N Zinc 71.00 

DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Aluminum 128.00 

DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Antimony 0.50 u 
DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Arsenic 1.01 u 
DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Barium 10.20 

DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Beryllium 2.02 u 
DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Cadmium 0.10 u 
DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Chromium 3.58 

DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Cobalt 0.10 

DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Copper 12.30 

DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Iron 334.00 

DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Lead 3.23 

DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Magnesium 2,620.00 

DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Manganese 76.50 

DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Mercury 0.01 

DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Nickel 1.26 

DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Potassium 40,500.00 

DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Selenium 1.68 

DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Silver 0.50 u 
DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Sodium 252.00 u 
DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Thallium 1.01 u 
DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Vanadium 2.02 u 
DU-0131 Vegetation DU0131-02_01_VEG 08/14/23 N Zinc 37.80 

DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Aluminum 51.50 u 
DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Antimony 0.52 u 
DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Arsenic 1.03 u 
DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Barium 12.10 
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Analyte 
Result 
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Media Name Date Type (mg/kg dry) 

DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Beryllium 2.06 u 

DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Cadmium 0.10 u 

DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Chromium 2.86 

DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Cobalt 0.10 u 

DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Copper 3.83 

DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Iron 114.00 

DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Lead 2.88 

DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Magnesium 970.00 

DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Manganese 13.00 

DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Mercury 0.02 

DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Nickel 0.92 

DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Potassium 14,100.00 

DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Selenium 3.12 

DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Silver 0.52 u 

DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Sodium 258.00 u 

DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Thallium 1.03 u 

DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Vanadium 2.06 u 

DU-0131 Vegetation DU0131-03_01_VEG 08/14/23 N Zinc 30.90 u 

Notes: 

J: Estimated value 

U: non detect value 

MDL: Method detection limit 

mg/kg: Milligram per kilogram 

FD:Field duplicate 

N: Normal sample 

MDL used for non-detect results, per data source 

All data converted to mg/kg (except percent solids) 
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Appendix C - Soil, Surface Water, Sediment and Pore Water COPEC Screening 

Table C-1 

Table C-2 

Table C-3 

Table C-4 

Table C-5 

Table C-6 

Table C-7 

COPEC Identification for Surface Water -Arkansas River/Runyon SWA 

COPEC Identification for Surface Water - Onsite Ravines 

COPEC Identification for Sediment -Arkansas River/Runyon SWA 

COPEC Identification for Sediment - Onsite Ravines 

COPEC Identification for Pore Water -Arkansas River/Runyon SWA 

COPEC Identification for Pore Water - Onsite Ravines 

COPEC Identification for Surficial Soil 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table C-1. COPEC Identification for Surface Wa ter -Arkansas River/Runyon SWA 

Maximum 
Average MaK 

Chemical CAS Detect ion Detected Benchmark Ava ilable Detect Hazard CO PEC 

Group 
Analyte 

Number Frequency Concentrat ion 
MD L 

(µg/L) Benchmark 
Bioacc. 

>= 5% 
Detect > 

Quotient Identification 
(µg/l) Benchmack 

(µg/l) 

Meta ls Aluminum 7429-90-5 79% 714_500 47 _075 87_00 y N y y 8.21 COPEC 

Meta ls Ant imony 7440-36-0 14% 0.165 1.105 190.00 y N y N 0.00 Not a COPEC 

Meta ls Arsenic 7440-38-2 86% 1.440 0_774 0 .02 y N y y 72.00 COPEC 

Meta ls Barium 7440-39-3 96% 67_200 1.453 220.00 y N y N 0.31 Not a COPEC 

Meta ls Beryll ium 7440-41-7 0% 1.147 3.60 y N N Not a COPEC 

Meta ls Cadmium 7440-43-9 0% 0.460 1.21 y N N Not a COPEC 

Meta ls Chromium 7440-47-3 14% 0.820 2.545 130.75 y N y N 0.01 Not a COPEC 

Meta ls Cobalt 7440-48 -4 14% 0.170 0.646 19 _00 y N y N 0.01 Not a CO PEC 

M eta ls Copper 7440-50-8 29% 4.310 2.595 16.1 9 y N y N 0.27 Not a COPEC 

M etals Iron 7439-89-6 86% 438_500 28_920 1,000_00 y N y N 0.44 Not a CO PEC 

M etals Lead 7439-92-1 68% 3_340 0.332 5.3 1 y N y N 0.63 Not a COPEC 

M eta ls Manganese 7439-96-5 96% 110_000 1.336 2,078-02 y N y N 0 .05 Not a COPEC 

M etals Mercury 7439-97-6 86% 0.004 0.004 0 .01 y y y N 0.44 COPEC 

M etals Nickel 7440-02-0 21% 2.700 3.033 100_00 y N y N 0.03 Not a COPEC 

M eta ls Se len ium 7782-49-2 96% 35_700 1.256 17_10 y y y y 2.09 COPEC 

M eta ls Silver 7440-22-4 0% 0.460 1.05 y N N Not a COPEC 

M eta ls Thallium 7440-28-0 0% 0.834 6.00 y N N No t a COPEC 

M eta ls Vanad ium 7440-62-2 57% 3.900 1.724 27_00 y N y N 0.14 Not a COPEC 

M eta ls Zinc 7440-66-6 21% 10.1 50 13_931 227_62 y N y N 0.04 Not a COPEC 

M et als, Diss Aluminum 7429-90-5 21% 490_000 47 _075 87_00 y N y y 5.63 COPEC 

M etals, Diss Ant imony 7440-36-0 14% 0.188 1.105 190_00 y N y N 0.00 Not a CO PEC 

M et als, Diss Arsenic 7440-38-2 86% 1.460 0.774 0_02 y N y y 73 _00 COPEC 

M eta ls, Diss Ba rium 7440-39-3 96% 67-200 1.453 220_00 y N y N 0.31 Not a CO PEC 

M eta ls, Diss Beryll ium 7440-4 1-7 0% 1.156 3.60 y N N Not a COPEC 

M etals, Diss Cadm ium 7440-43-9 0% 0.460 1.21 y N N No t a COPEC 

M eta ls, Diss Chromium 7440-47-3 18% 1.590 2.545 130-75 y N y N 0.01 Not a COPEC 

M eta ls, Diss Cobalt 7440-48-4 18% 0 .940 0.646 19 _00 y N y N 0.05 Not a CO PEC 

M et als, Diss Copper 7440-50-8 25% 2.45-0 2.595 16.19 y N y N 0.15 Not a CO PEC 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table C-1. COPEC ldentifk.a t ion for Surface Water -Arkansas River/Runyon SWA 

Maximum 

Chemica l Detection Detected 
Average 

Benchmark Available 
Max 

CAS Deted Hazard COPEC 

Group 
Analyte 

Number Frequency Concentration 
MDL 

(~1g/L) Benchmark 
Bioacc. Detect > 

Quotient Ident ification >=5% 

{µg/L) 
(µg/L) Benchmark 

M et als, Diss Iron 7439-89-6 18% 384.000 28.920 1,000.00 y N y N 0.38 Not a COPEC 

M eta ls, Diss Lead 7439-92-1 11% 3.210 0.332 5.31 y N y N 0.61 Not a COPEC 

M et als, Diss Manganese 7439-96-5 96% 75 .300 1.336 2,078.02 y N y N 0.04 Not a COPEC 

M et als, Diss Mercury 7439-97-6 64% 0.001 0.004 0.01 y y y N 0.05 COPEC 

M et als, Diss Nickel 7440-02-0 25% 3.000 3.033 93.48 y N y N 0.03 Not a COPEC 

M et als, Diss Se lenium 7782-49-2 96% 35.200 1.256 17.10 y y y y 2.06 COPEC 

M eta ls, Diss Silver 7440-22-4 0% 0.460 1.05 y N N Not a COPEC 

M et als, Diss Thall ium 7440-28-0 0% 0.834 6.00 y N N Not a COPEC 

M eta ls, Diss Vanadium 7440-62-2 18% 2.920 1.724 27.00 y N y N 0.11 Not a COPEC 

M et als, Diss Zinc 7440-66-6 14% 19.800 13.931 227.62 y y N 0 .09 Not a COPEC 

SVOCs Acenaphthene 83-32-9 4% 0.270 0.020 520.00 y N N N Not a COPEC 

SVOCs Acenaphthylene 208-96.,S 4% 0.270 0.024 13.00 y N N Not a COPEC 

SVOCs Acet ophenone 98-86-2 0% 1.326 N N Not a COPEC 

SVOCs Ant hracene 120-12-7 4% 0.530 0.024 N N Not a COPEC 

SVOCs Atrazine 1912-24-9 0% 1.253 5.00 y N Not a COPEC 

SVOCs Benza ldehyde 100-52-7 0% 1.066 N N N Not a COPEC 

SVOCs Benzo(a)ant hracene 56-55-3 4% 0.320 0.018 4.70 y N N N Not a COPEC 

SVOCs Benzo(a)pyrene 50-32-8 4% 0.260 0.032 0.06 y N N y Not a COPEC 

SVOCs Benzo(b)fluoranthene 205-99-2 4% 0.270 0.018 2.60 y N N N Not a COPEC 

SVOCs Benzo(g,h,i)perylene 191-24-2 4% 0.190 0.024 0.01 y N N y Source of Uncertainty 

SVOCs Benzo(k)fluoranthene 207-08-9 4% 0.240 0.021 0.06 y N y Not a COPEC 

SVOCs 1,1 '-Biphenyl 92-52-4 0% 1.036 N N Not a COPEC 

SVOCs 4-Bromophenyl-pheny let'her 101-55-3 0% 1.012 N N Not a COPEC 

SVOCs Butylbenzylphthalate 85-68-7 0% 0.902 N N N Not a COPEC 

SVOCs Capro lactam 105-60-2 0% 1.902 N N N Not a COPEC 

SVOCs Carbazole 86-74-8 0% 1.148 N N N Not a COPEC 

SVOCs 4-Chloroan iline 106-47-8 0% 1.299 N N N Not a COPEC 

SVOCs bis(2 -Ch loroet hoxy)methane 111-91-1 0% 0.924 N N Not a COPEC 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table C-1. COPEC Identificat ion for Su rface Water -Arkansas River/R unyon SWA 

Maximum 

Chemkal Detection Detected 
Average 

Benchmark Ava ilable 
Max 

CAS Detect Hazard COPEC 

Group 
Ana lyte 

Number Frequency Concentrat ion 
MDL 

(µg/L) Benchmark 
Bioacc. Detect > 

>= 5% Quotient Identification 

{µg/L) 
{µg/L) Benchmark 

SVOCs Bis{2 -Chloroethyl) ether 111-44-4 0% 1.125 N N N Not a COPEC 

SVOCs 4-Chl oro- 3-met hylphenol 59-50-7 0% 1.094 30.00 y N N Not a COPEC 

SVOCs 2-Chl oronaphthalene 9 1-58-7 0% 1.053 620.00 y N N Not a COPEC 

SVOCs 2-Chlorophenol 95-57-8 0% 1.006 2,000.00 y N N Not a COPEC 

SVOCs 4 -Chl orophenyl-phe nyl et her 7005-72-3 0% 0.979 N N N Not a COPEC 

SVOCs Chrysene 218-01-9 4% 0.280 0.020 4.70 y N N N Not a COPEC 

SVOCs Dibenzo(a,'h)anthracene 53-70-3 4% 0. 180 0.021 0.01 y N N y Source of Uncertainty 

SVOCs Dibe nzofu ran 132-64-9 0% 1.0 54 N N N Not a COPEC 

SVOCs 3,3'-Dich lorobenzid ine 9 1-94-1 0% 1.360 N N N Not a COPEC 

SVOCs 2,4-Dichlorophenol 120-83-2 0% 0.985 365.00 y N N Not a COPEC 

SVOCs Diet hylphthalate 84-66-2 0% 0.834 N N N Not a COPEC 

SVOCs 2,4-Dimethylph eno l 105-67-9 0% 1.114 2,120.00 y N N Not a COPEC 

SVOCs Dimethylphtha late 131-11-3 21% 2.600 0.923 1,100.00 y N y N 0.00 Not a COPEC 

SVOCs Di-n-butylphthalate 84-74-2 0% 0.719 N N N Not a COPEC 

SVOCs 4,6-Dinitro-2-methylphenol 534-52-1 0% 1.619 N N N Not a COPEC 

SVOCs 2,4-Dinitro phenol 51-28-5 0% 1.776 N N N Not a COPEC 

SVOCs 2,4-Dinitrot oluene 121-14-2 0% 1.061 N N N Not a COPEC 

SVOCs 2,6-Dinitrot oluene 606-20-2 0% 1.006 230.00 y N N Not a COPEC 

SVOCs Di-n -octyl p ht ha I ate 117-84-0 0% 0.776 N N N Not a COPEC 

SVOCs 1,4-Dioxane 123-91-1 0% 0 .649 N N N Not a COPEC 

SVOCs bis(2-Ethylhexyl)phthalat e 117-81-7 0% 0.990 N N N Not a COPEC 

SVOCs Fluoranthene 206-44-0 25% 0. 500 0.023 0.80 y N y N 0.63 Not a COPEC 

SVOCs Fluorene 86-73 -7 4% 0.470 0.019 N N N Not a COPEC 

SVOCs Hexachlorobenzene 118--74-1 0% 0.8 79 N y N Not a COPEC 

SVOCs Hexachlorobutad iene 87-68-3 0% 0.982 N y N Not a COPEC 

SVOCs Hexachlorocyc lo-pentad iene 77-47-4 0% 2.301 N N N Not a COPEC 

SVOCs Hexachloroethane 67-72-1 0% 0.875 N N N Not a COPEC 

SVOCs I ndeno(l,2,3-cd) py rene 193-39-5 4% 0. 190 0.024 0.01 y N N y Source of Uncertainty 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table C-1. COPEC Identificat ion for Surface Water - Arkansas River/Runyon SWA 

Maximum 
Chemical Detect ion Detected 

Average 
Benchmark Ava ilable 

Max 
CAS Detect Hazard COPEC 

Group 
Analyte 

Number Frequency Concentration 
MDL 

(µg/L) Benchmark 
Bioacc. Det ect > 

Quot ient Identification >= 5% 

(µg/l) 
(µg/L) Benchma rk 

SVOCs lsophorone 78-59-1 0% 0.886 N N N Not a COPEC 

SVOCs 1-Methylnapht ha lene 90-12-0 6% 0.260 0.018 N N y Source of Uncertainty 

SVOCs 2-Methylnapht halene 91-57-6 11% 0.390 0.020 4.70 y N y N 0.08 Not a COPEC 

SVOCs 2-Met.hylphenol 95-48-7 0% 1.076 N N N Not a COPEC 

SVOCs 3 -Methylphenol + 4-Methylphenol 106-44-5 0% 0.600 N N N Not a COPEC 

SVOCs 4 -Methylphenol 106-44-5 0% 1.021 53.00 y N N Not a COPEC 

SVOCs Naphthalene 91-20-3 11% 0 .290 0 .022 620.00 y N y N 0.00 Not a COPEC 

SVOCs 2-Nitroan iline 88-74-4 0% 1.361 N N N Not a COPEC 

SVOCs 3-Nit roan iline 99-09-2 0% 1.122 N N N Not a COPEC 

SVOCs 4-Nit roan iline 100-01-6 0% 1.346 N N N Not a COPEC 

SVOCs Nit ro be nzene 98-95-3 0% 1.190 N N N Not a COPEC 

SVOCs 2-Nit r ophenol 88-75-5 0% 1.118 N N N Not a COPEC 

SVOCs 4-Nit r ophenol 100-02-7 0% 1.339 N N N Not a COPEC 

SVOCs N-Nitroso-di-n pro pylamine 62 1-64-7 0% 1.163 N N N Not a COPEC 

SVOCs N-Nitrosodiphenylam ine 86-30-6 0% 1.044 N N N Not a COPEC 

SVOCs 2,2'-0xybis(l-chloropropane) 108-60-1 0% 1.507 N N N Not a COPEC 

SVOCs Pentachlorophenol 87-86-5 4% 0.210 0 .07 1 15.00 y y N N Not a COPEC 

SVOCs Phe nanthrene 85-0 1-8 21% 0.470 0.023 N N y Source of Uncertainty 

SVOCs Phenol 108-95-2 7% 1.200 1.234 2, 560.00 y N y N 0.00 Not a COPEC 

SVOCs Py rene 129-00-0 4% 0.570 0.02 5 N N N Not a COPEC 

SVOCs 1,2,4,5-Tetrachlorobenze ne 95-94-3 4% 1.100 1.122 N N N Not a COPEC 

SVOCs 2,3,4,6-Tetrach loropheno l 58-90-2 0% 0.966 N N N Not a COPEC 

SVOCs 2,4,5--Trichloropheno l 95-95-4 0% 1.049 N N N Not a COPEC 

SVOCs 2,4,6-Trichloropheno l 88-06-2 0% 1.128 970.00 y N N Not a COPEC 

voes Acetone 67-64-1 7% 6.800 2.531 1,700.00 y N y N 0.00 Not a COPEC 

voes Benzene 71-43-2 0% 0.332 N N N Not a COPEC 

voes Bromochlorometh ane 74-97-5 0% 0.352 N N N Not a COPEC 

voes Bromodichloromethane 75-27-4 0% 0.395 N N N Not a COPEC 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table C-1. COPEC Ident ificat ion for Surface Water - Arkansas River/Runyon SWA 

Maximum 

Chemica l Detection Detected 
Average 

Benchmark Available 
Max 

CAS Detect Haza rd COPEC 

Grou p 
Ana lyte 

Number Frequency Concent rat ion 
MDL 

(µg/L} Benchmark 
Bioacc. Deted > 

Quotient Identification >= 5% 

(µg/LJ 
(µg/LJ Benchmark 

voes Bromoform 75-25-2 0% 0.669 N N N Not a COPEC 

voes Bromomethane 74-83-9 0% 0.6 78 N N N Not a COPEC 

voes 2-Butanone 78-93-3 0% 2.049 N N N Not a COPEC 

voes Carbon disu lfide 75-15-0 0% 0.483 15.00 y N N Not a COPEC 

voes Carbon t etrachloride 56-23-5 0% 0.385 N N N Not a COPEC 

voes Ch lorobenze ne 108-90-7 0% 0 .286 N N N Not a COPEC 

voes Ch loro et hane 75-00-3 0% 0 .402 N N N Not a COPEC 

voes Chloroform 67-66-3 11% 1.300 0.953 1,240.00 y N y N 0.00 Not a COPEC 

voes Ch loromethane 74-87-3 0% 0.711 N N N Not a COPEC 

voes eyc lohexane 110-82-7 0% 0.3 56 N N N Not a COPEC 

voes Dibromoch loromethane 124-48-1 0% 0.417 N N N Not a COPEC 

voes 1,2-Dibromo-3-chlo ropropane 96-12-8 0% 0.769 N N N Not a COPEC 

voes 1,2-0ibromoethane 106-93-4 0% 0.479 N N N Not a COPEC 

voes 1,2-Dich lorobenzene 95-50-1 0% 0.470 N N N Not a COPEC 

voes 1,3-0ichloro benzene 541-73-1 0% 0.3 58 22.00 y N N Not a COPEC 

voes 1,4-Dichlorobenzene 106-46-7 0% 0.336 N N N Not a COPEC 

voes Dichlorodifluoromethane 75-71-8 0% 0.345 N N N Not a COPEC 

voes 1,1-Dichloroethane 75-34-3 0% 0.3 56 N N N Not a COPEC 

voes 1,2-0ich loroethane 107-06-2 0% 0.447 20,000.00 y N N Not a COPEC 

voes 1,1-0ichloroethene 75-35-4 0% 0.500 N N N Not a COPEC 

voes cis-1,2-Dichloroethene 156-59-2 0% 0.398 N N N Not a COPEC 

voes t rans-1,2-Dich loroet hene 156-60-5 0% 0.327 N N N Not a COPEC 

voes 1,2-Dichloropro pane 78-87-5 0% 0.337 N N N Not a COPEC 

voes cis-1,3-Dich loropropene 10061-01-5 0% 0 .361 N N N Not a COPEC 

voes trans-1,3-0ich loropropen e 10061-02-6 0% 0.412 N N N Not a COPEC 

voes Et hy lbenzene 100-41-4 0% 0.306 N N N Not a COPEC 

voes 2-Hexanone 59 1-78 -6 0% 3.393 N N N Not a COPEC 

voes lsopropy lbenzene 98-82-8 0% 0.333 N N N Not a COPEC 
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Table e-t. CO PEC Ide ntificat ion for Surface Water - Arkansas River/Runyon SWA 

Maximum 

Chemica l Detect ion Detected 
Average 

Benchmark Ava ilable 
M ax 

CAS Deted Hazard COPEC 

Group 
Analyte 

Number Frequency Concentrat ion 
MDL 

(µg/L} Benchmark 
Bioacc. Deted > 

Quotient Identification >= 5% 

h1g/l) 
(µg/l) Benchmark 

voes M et hyl acetate 79-20-9 0% 0.651 N N N Not a COPEC 

voes M et hyl tert-butyl ether 1634-04-4 0% 0.299 730.00 y N N Not a COPEC 

voes M et hylene chloride 75-09-2 0% 0 .968 N N Not a COPEC 

voes Met hylcyc lohexane 108-87-2 0% 0.421 N N N Not a COPEC 

voes 4-M et hyl-2-pentanon e 108-10-1 0% 1.249 N N N Not a COPEC 

voes Styrene 100-,42-5 0% 0.348 N N Not a COPEC 

voes T et rach loro eth en e 127-18-4 0% 0.317 840.00 y N N Not a COPEC 

voes 1, 1,2,2-Tetrachloroet hane 79-34-5 0% 0.559 N N Not a COPEC 

voes To luene 108-88-3 0% 0 .695 62.00 y N N Not a COPEC 

voes 1,1,1-Trichloroethane 71-55-6 0% 0.350 N Not a COPEC 

voes 1,1,2-Trichloroethane 79-00-5 0% 0.455 N Not a COPEC 

voes 1,2,3-Trich loro benzene 87-61-6 0% 0 .4.87 N N Not a COPEC 

voes 1,2,4-Trich loro benzene 120-82-1 0% 0.653 N N Not a COPEC 

voes Tr ichloroethene 79-01-6 0% 0 .451 N N Not a COPEC 

voes Trichlorofl uoromethane 75-69-4 0% 0.373 N N N Not a COPEC 

voes 1,2,3-Trichloropropane 96-18-4 0% 1.10 1 N N N Not a COPEC 

1,1,2-Trich loro-1,2,2-Tr ifluoroethane 
76-13-1 0% voes 0.554 N N Not a COPEC 

voes 1,2,4-Trim ethylbenzene 95-63 -6 0% 0 .601 N N N Not a COPEC 

voes 1,3,5-Trimet hylbenzene 108-67-8 0% 0 .50 1 N N N Not a COPEC 

voes Viny l cnlo ride 75-01-4 0% 0.460 N N Not a COPEC 

voes m, p-Xylene 179601-23-1 0% 0.315 N N N Not a COPEC 

voes a-Xylene 95-47-6 0% 0.351 N Not a COPEC 
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Tab le C-1. COPEC Ident ifica t ion for Surface Water -Arkansas River/Runyon SWA 

Notes: 

COPEC: Contam inants of potent ial ecological concern 

MDL: Method detection lim it 

µg/L: M icrogram per liter 

SVOCs: Semi vo lati le organic co mpounds 

SWA: state w ildli fe area 

VOCs: Vo latile organic compounds 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table C-2. COPEC Identification for Surface Water - Onsite Ravines 

Maximum 
Average Max 

Chemical CAS Detection Detected Benchmark Ava ilable Detect Hazard COPEC 
Analyte MDL Bioaccc. Detect > 

Group Number Frequency Concentration 
(µg/L) 

(µg/L) Benchmark >=5% 
Ben chmark 

Quotient Ide nt ificat ion 

(µg/L) 

Metals Aluminum 7429-90-5 46% 1,580.000 46. 161 87.00 y N y y 18.16 CO PEC 

Metals Ant imony 7440-36-0 24% 4.740 1.545 190.00 y N y N 0.02 Not a COPEC 

Metals Arse nic 7440-38-2 64% 10.900 1.083 0.02 y N y y 545.00 CO PEC 

Metals Barium 7440-39-3 100% 78.900 2 .0 19 220.00 y N y N 0.36 Not a COPEC 

Meta'ls Beryllium 7440 -41-7 1% 0.254 1.589 100.00 y N N N Not a COPEC 

Metals Cadmium 7440-43-9 28% 1.570 0.643 10.00 y N y N 0 .16 Not a COPEC 

Metals Chromium 7440-47-3 20% 9.410 2.347 230.67 y N y N 0.04 Not a COPEC 

Meta'ls Ccbalt 7440-48-4 38% 0 .953 0 .897 19 .00 y N y N 0.05 Not a COPEC 

Meta ls Ccpper 7440-50-8 45 % 94.500 3.544 200.00 y N y N 0.47 Not a COPEC 

Metals Iron 74 39-89-6 61% 17,600.000 39.954 1,000.00 y N y y 17.60 COPEC 

Metals Lead 7439-92-1 61% 95.800 0.464 100.00 y N y N 0.96 Not a COPEC 

Meta ls Manganese 7439-96-5 91% 511.000 1.870 1,697.71 y N y N 0.30 Not a COPEC 

Metals Mercury 7439-97-6 87% 0.027 0 .005 0.01 y y y y 2.74 CO PEC 

Metals Nicke l 7440-02-0 53 % 31.610 4.229 100.00 y N y N 0.32 Not a COPEC 

Metals Selen ium 7782-49-2 98% 118.000 1.749 20.00 y y y y 5.90 CO PEC 

Meta ls Si lver 7440-22-4 0% 0 .643 0.09 y N N Not a COPEC 

Metals Thallium 7440-28-0 0% 1.164 6.00 y N N Not a COP EC 

Meta ls Vanad ium 7440-62-2 45 % 45.300 2.235 27.00 y N y y 1.68 CO PEC 

Metals Zinc 7440-66-6 52 % 950.000 17.841 2,000.00 y N y N 0.48 Not a COPEC 

Metals, Diss Aluminum 7429-90-5 14% 190.000 46.314 87.00 y N y y 2.18 COPEC 

Metals, Diss Ant imony 7440-36-0 24% 4 .870 1.545 190.00 y N y N 0.03 Not a COPEC 

Metals, Diss Arsen ic 7440-38-2 59% 11.100 1.083 0.02 y N y y 555.00 COPEC 

Metals, Diss Barium 7440-39-3 100% 66.300 2 .019 220.00 y N y N 0.30 Not a COPEC 

Metals, Diss Beryllium 7440-41-7 2% 4.650 1.605 100.00 y N N N Not a COPEC 

Metals, Diss Cadmium 7440-43-9 27% 1.420 0 .643 10.00 y N y N 0.14 Not a COPEC 

Metals, Diss Chromium 7440-47-3 16% 2.180 2.355 230.67 y N y N 0.01 Not a COPEC 

Metals, Diss Cobalt 7440-48-4 40% 1.100 0 .903 19 .00 y N y N 0.06 Not a COPEC 

Metals, Diss Copper 7440-50-8 38% 90.600 3.556 200.00 y N y N 0.45 Not a COPEC 

Metals, Diss Iron 7439-89-6 25% 14,800.000 40.194 1,000.00 y N y y 14 .80 CO PEC 

Metals, Diss Lead 74 39-92-1 29% 91.100 0.464 100.00 y N y N 0.91 Not a COPEC 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Tab le C-2. COPEC Identifi cation for Surface Water - Onsite Ravines 

Maximum 
Average Max 

Chemica l CAS Detect ion Detected B-enchmark Ava ilab le Detect Hazard COPEC 
Analyte MDL Bio acc. Det ect > 

Group Number Frequency Concentration 
{µg/L) 

(µg/ L) Benchmark >= 5% 
Benc.hrnark 

Quot ient Iden t ificat ion 

(µg/L) 

Metals, Diss Manganese 7439-96-5 85% 472.000 1.870 1,697.71 y N y N 0 .28 Not a COPEC 

Metals, Diss Mercu ry 7439-97-6 82% 0.005 0.005 0.01 y y y N 0 .53 CO PEC 

Metals, Diss Nicke l 7440-02-0 55% 8.000 4. 243 100.00 y N y N 0.08 Not a COPE C 

Metals, Diss Selenium 7782-49-2 98% 107.000 1.749 20 .00 y y y y 5.35 CO PEC 

Metals, Diss Silver 7440-22-4 0% 0.643 0.09 y N N Not a COPEC 

Metals, Diss Thall ium 7440-28-0 0% 1.168 6.00 y N N Not a COPEC 

Metals, Diss Vanad iu m 7440-62-2 34% 44.000 2.242 27.00 y N y y 1.63 CO PEC 

Metals, Di ss Zinc 7440-66-6 44% 929.000 17.841 2,000.00 y N y N 0 .46 Not a COPEC 

SVOCs Acenapht hene 83-32-9 5% 0.031 0.023 520.00 y N N N Not a COPEC 

SVOCs Acenaphthylene 208-96-8 1% 0 .0 15 0.024 13.00 y N N N Not a COPEC 

SVOCs Acetophenone 98-86-2 0% 1.115 N N N Not a COPEC 

SVOCs Anthracene 120-1.2 -7 1% 0.020 0.026 N N N Not a COPE C 

SVOCs At razine 19 12-24-9 0% 0.997 5.00 y N N Not a COPE C 

SVOCs Be nzaldehyde 100-52-7 0% 0.933 N N N Not a COPE C 

SVOCs Benzo(a)ant hracene 56-55-3 7% 0 .130 0.023 4.70 y N y N 0 .03 Not a COPEC 

SVOCs Be nzo(a)py rene 50-32-8 5% 0 .160 0.025 0.06 y N N y Not a COPEC 

SVOCs Be nzo(b)fluoranthene 205-99-2 12% 0 .250 0.0 19 2.60 y N y N 0 .10 Not a COPEC 

SVOCs Benzo(g,h,i)perylene 191-24-2 4% 0.110 0.023 0.01 y N N y Source of Uncertainty 

SVOCs Benzo(k)f luoranthene 207-08-9 2% 0.080 0.027 0.06 y N N y Not a COPEC 

SVOCs 1,1'-B iphenyl 92-52-4 0% 1.133 N N N Not a COPEC 

SVOCs 4-Bromophenyl-pheny lether 101-55-3 0% 1.126 N N N Not a COPEC 

SVOCs Buty lbenzylpht halate 8 5-68-7 0% 1.015 N N N Not a COPE C 

SVOCs Ca pro lactam 105-60 -2 0% 1 .276 N N N Not a COPEC 

SVOCs Ca rbazole 86-74-8 0% 1.039 N N N Not a COPEC 

SVOCs 4-Ch loroaniline 106-47 -S 0% 1.248 N N N Not a COPE C 

SVOCs bis(2-Chloroet hoxy)met hane 111-91-1 0% 0.958 N N N Not a COPEC 

SVOCs Bis(2-Ch loroet hyl) ether 111-44-4 0% 1.024 N N N Not a COPEC 

SVOCs 4-Ch lo ro-3-methy lphenol 59-50-7 0% 1.015 30 .00 y N N Not a COPEC 

SVOCs 2-Chlo ronap ht halene 9 1-58-7 0% 1 .12 5 620.00 y N N Not a COPEC 

SVOCs 2-Ch lo rophenol 95-57-8 0% 1.039 2,000.00 y N N Not a COPEC 
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Table C-2 . COPEC Ident ifi cation for Surface Wat er - Onsite Ravines 

Ma.xirnu m 
Average Max 

Chem ical CAS Dete~t ion Detected Benchmark Availab le Detect Hazard COPEC 
Analyt e MDL Bioacc. Detect > 

Group Number Frequency Concentrat ion 
(µg/L) 

(µg/ L) Benchmark >= 5% 
Benc.hmark 

Quot ient Identificat ion 

(µg/L) 

SVOCs 4-Chlo rophenyl-p henyl ether 7005-72-3 0% 1.104 N N N Not a COPEC 

SVOCs Chrysene 218-01-9 5% 0 .180 0.020 4.70 y N N N Not a COPEC 

SVOCs Di benzo( a,h )ant hracene 53-70-3 1% 0 .020 0.026 0.01 y N N y Source of Uncertainty 

SVOCs Dibenzof uran 132-64-9 0% 1.100 N N Not a COPEC 

SVOCs 3,3'-D ichlo robenzidin e 91-94-1 0% 1.394 N N N Not a COPEC 

SVOCs 2,4-Dic,hlorophenol 120-83-2 0% 1.033 365.00 y N N Not a COPEC 

SVOCs Diethylpht halate 84-66-2 0% 1.072 N N N Not a COPEC 

SVOCs 2,4-Dimet hy lphenol 105- 67-9 0% 0 .835 2,120.00 y N N Not a COPEC 

SVOCs Dimet hy lphthalate 131-11-3 33% 5.500 1.152 1,100.00 y N y N 0.01 Not a COPEC 

SVOCs Di-n -butylpht halate 84-74-2 0% 0.968 N N N Not a COPEC 

SVOCs 4,6-Dinitro-2-methylphenol 534-52-1 0% 1.132 N N N Not a GOPEC 

SVOCs 2,4-Dinitrophenol 51-28-5 0% 1.365 N N N Not a COPEC 

SVOCs 2,4-Dini trotolue ne 121-14-2 0% 1.138 N N Not a COPEC 

SVOCs 2,6-Dinitroto luene 606-20-2 0% 1.147 230.00 y N N Not a COPEC 

SVOCs Di-n-octy lpht halate 117-84--0 0% 0.873 N N Not a COPEC 

SVOCs 1,4-Dioxane 123-91-1 0% 0.613 N N N Not a COPE C 

SVOCs b is(2 -Et hyl h exy l)pht h a lat e 117-81 -7 0% 0 .994 N N N Not a COP,EC 

SVOCs Fluoranth ene 206-44--0 7% 0.220 0.022 0.80 y N y N 0.28 Not a COPEC 

SVOCs Fluorene 86-73-7 0% 0 .021 N N N Not a COPEC 

SVOCs Hexach lorobenzene 118-74-1 0% 1.019 N y N Not a COPEC 

SVOCs Hexach lorobutadiene 87-68-3 0% 0.937 N y N Not a GOPEC 

SVOCs H exach loro cy c lo-pen t ad ie n e 77-47-4 0% 2 .056 N N N Not a COPEC 

SVOCs Hexach loroethane 67-72-1 0% 0.970 N N Not a COPEC 

SVOCs lndeno(l,2,3-,cd)pyrene 193-39-5 2% 0.090 0.025 0.01 y N N y Source of Uncertainty 

SVOCs lsophorone 78-59-1 0% 0.964 N N N Not a COPEC 

SVOCs 1-Met hylnapht halene 90-12-0 0% 0.036 N N N Not a COPEC 

SVOCs 2-Met hylnapht halene 91-57-6 5% 0.043 0.024 4.70 y N N N Not a COPEC 

SVOCs 2-Methylphenol 95-48-7 0% 0 .932 N N N Not a COPEC 

3-Methylphenol + 4-
106-44-5 0% 0.615 N N N Not a COPEC 

SVOCs Met hylph enol 
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Table C-2 . COPEC Identification for Surface Wate r - Ons ite Ravines 

Maximum 

Chemica l Detect ion Detected 
Average 

Benchma rk Ava ilable 
Max 

Hazard CAS Detect COPEC 
Analyte 

Number Concent rat ion 
MDL 

(µg/L) Benchmark 
Bioacc. Detect > 

Quotient Identificat ion Group Freque ncy 
(µg/LI 

>= 5% 
Ben chmark 

(µg/L] 

SVOCs 4-Methylphenol 10&-44-5 1% 6.750 1.023 53.00 y N N N Not a COPEC 

SVOCs Napht halene 91-20-3 14% 0. 230 0.026 620.00 y N y N 0.00 Not a COPEC 

SVOCs 2-N it roani line 88-74-4 0% 1.207 N N N Not a COPEC 

SVOCs 3-N it roani line 99-09-2 0% 1.117 N N N Not a COPEC 

SVOCs 4-Nitroa ni line 100-01-6 0% 1.178 N N N Not a COPEC 

SVOCs Nitrobenzene 98-95-3 0% 0.986 N N N Not a COPEC 

SVOCs 2-N it rophenol 88-75-5 0% 1.071 N N N Not a COPEC 

SVOCs 4-Nit rophenol 100-02-7 0o/o 1.219 N N N Not a COPEC 

SVOCs N-Nitroso-di-n propylamine 621-64-7 0o/o 1.081 N N N Not a COPEC 

SVOCs N-Nit:rosodiphenylamine 86-30-6 0% 1.126 N N N Not a COPEC 

SVOCs 2,2' -0xybis{ l -ch loropropane ] 108-60-1 0o/o 1.050 N N N Not a COPEC 

SVOCs Pentachlorophenol 87-86-5 2% 0.060 0.067 15.00 y y N N Not a COPEC 

SVOCs Phenanthrene 85-01-8 2% 0.100 0.023 N N N Not a COPEC 

SVOCs Phenol 108-95-2 7% 1.800 1.038 2,560.00 y N y N 0.00 Not a COPEC 

SVOCs Pyrene 129-00-0 7% 0.200 0.025 N N y Source o f U ncertainty 

SVOCs 1,2,4, 5-Tet rachlorobenzene 95-94-3 0o/o 1.139 N N N Not a COPEC 

SVOCs 2,3,4, 6-Tetrachlorop henol 58-90-2 0o/o 1.138 N N N Not a COPEC 

SVOCs 2,4 ,5-Tr ichlorophenol 95-95-4 0o/o 1.111 N N N Not a COPEC 

SVOCs 2,4,6-Trichlorop henol 88-06-2 0o/o 1.130 970.00 y N N Not a COPEC 

voes Acetone 67-64-1 5% 5.600 1.617 1,700.00 y N N N Not a COPEC 

voes Benzene 71-43-2 0o/o 0.093 N N N Not a COPEC 

voes Bromoch loromethane 74-97-5 0o/o 0.134 N N N Not a COPEC 

voes Bromodichlorom ethane 75-27-4 0o/o 0.096 N N N Not a COPEC 

voes Bromoform 75-25-2 0o/o 0.138 N N N Not a COPEC 

voes Bromomethane 74-83-9 0o/o 0.151 N N N Not a COPEC 

voes 2-Butanone 78-93-3 0o/o 1.375 N N N Not a COPEC 

voes Carbon d isu lfide 75-15-0 5% 2.300 0.093 15.00 y N N N Not a COPEC 

v o es Carbon tet rachlor ide 56-23-5 0o/o 0 .119 N N N Not a COPEC 

v o es Oh lo robenzene 108-90-7 0o/o 0 .077 N N N Not a COPEC 

voes Ch loroetha ne 75-00-3 0o/o 0.129 N N N Not a COPEC 
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Table C-2 . COPEC Ident ifi cation for Surface Wat er - On site Rav ines 

Ma ximum 
Average Ma x 

Chem i,cal CAS Det ect ion Detected Benchmark Ava ilab le Det ect Hazard COPEC 
Ana lyte MDL Bioacc. Detect > 

Group Number Frequency Concent ration 
(µg/ Ll 

(µg/ L) Benchmark >= 5% 
Ben c-h ma rk 

Quot ient Identifica t ion 

( 1-1g/ Ll 

voes Ch loroform 67-66-3 13% 2 .100 0.147 1,240.00 y N y N 0.00 Not a COPEC 

voes Chlorom ethane 74-87-3 0% 0.130 N N N Not a COPEC 

voes eyd ohexane 110-82-7 0% 0.124 N N N Not a COPEC 

voes D ib romoch l oromet han e 124-48-1 0% 0.117 N N N Not a COPEC 

voes 1,2-D ibromo-3-chloro propane 96-12-8 0% 0.286 N N N :Not a COPEC 

voes 1,2-D ibromoet hane 106--93-4 0% 0.110 N N N Not a COPEC 

voes 1,2-D ic'h lo robenzene 95-50-1 0% 0.109 N N N Not a COPEC 

voes 1,3-D ichlo robenzene 541-73-1 1% 0 .410 0.098 22.00 y N N N Not a COPEC 

v o es 1,4-D ichlorobenzene 106-46-7 0% 0.094 N N N Not a COPEC 

voes Dichlorodifl uorom ethane 75-71-8 0% 0.113 N N N Not a COPEC 

voes 1,1-Dichlo roethane 75-34-3 0% 0.083 N N N Not a COPEC 

voes 1,2-D ichlo roethane 107-06-2 5% 0.320 0.087 20,000.00 y N N N Not a COPEC 

voes 1,1-D ichlo roethen e 75-35-4 0% 0.122 N N N Not a COPEC 

v o es cis-1,2-D ic hloroethene 15 6--59-2 0% 0.104 N N N Not a COPEC 

voes t rans-1,2-D ichlo roethene 156-60-5 0% 0.115 N N N :Not a COPEC 

voes 1,2-D ich lo ropropane 78-87-5 0% 0.103 N N N Not a COPEC 

voes cis-1,3-D ichlorop ropen e 10061-01-5 0% 0.124 N N N Not a COPEC 

voes t rans-1,3-D ichlo ropropene 10061-02-6 0% 0.091 N N N Not a COPEC 

voes Et hy lbe nzene 100-41-4 0% 0.081 N N N Not a COPEC 

voes 2-Hexanone 591-78-6 0% 0.912 N N N Not a COPEC 

voes lsopropylbenzene 98-82-8 0% 0.080 N N N Not a COPEC 

voes M ethyl acet ate 79-20-9 0% 0.229 N N N Not a COPEC 

voes Methyl t ert-buty l et her 1634-04-4 5% 1.700 0.090 730.00 y N N N Not a COPEC 

voes M ethylene ch lor ide 75-09-2 2% 0 .450 0.170 N N N Not a COPEC 

voes M ethylcyc lo hexane 108-87-2 0% 0.120 N N N Not a COPEC 

voes 4-Methyl-2-penta none 108-10-1 0% 0.974 N N N Not a COPEC 

voes Styrene 100-42-5 0% 0.081 N N Not a COPEC 

voes Tetrach loroet hene 127-18-4 1% 0.046 0.097 840.00 y N N N Not a COPEC 

voes 1,1,2,2-T et rachloroethane 79-34-5 0% 0.147 N N N Not a COPEC 

voes Toluene 108-88-3 4% 0.220 0.106 62.00 y N N N Not a COPEC 
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Table C-2. CO PEC Identification for Surface Water - Onsite Ravines 

Ch emical 
Ana lyte 

CAS 

Group Number 

voes 1,1,1-Tr ichlo roethane 71-55-6 

voes 1,1,2-Tr ichlo roet hane 79-00-5 

voes 1,2,3-Trichlo robenzene 87-61-6 

voes 1,2,4-Tr ichlo robenze ne 120-82-1 

voes Tri ch lo roethene 79-01-6 

voes Tr i ch lo rofluoro methane 75-69-4 

voe, 1,2,3-Tr ichloropropane 96-18-4 

voes 1,1,2-Tr ichloro-1,2,2-Triflu o roet 76-13-1 

voe, 1,2,4-Tr imethylbenzene 95-63-6 

voes 1,3,5-Tr imethy lbenzene 108-67-8 

voes Vinyl ch loride 75-01-4 

voes m, p-Xylene 179601-23-1 

voes o-Xy lene 95-47-6 

Notes: 

COP Ee: Contaminants of potent ial eco logical concern 

M DL: Method d etection limit 

µg/L: M icrogram per liter 

SVOCs: Semi volati le organic compounds 

voes: Vo latile organic compounds 

Detect ion 

Frequency 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

Maximum 

Detected 
Average 

Benchmark Availab le 

Concent ration 

(µg/L) 

MDL 

(µg/L) 
(µg/L) Benchmark 

0.105 N 

0.134 N 

0 .126 N 

0.118 N 

0.116 N 

0.100 N 

0.472 N 

0 .121 N 

0.290 N 

0.211 N 

0 .114 N 

0.084 N 

0.091 N 
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Max 
Detect Hazard eOPEC 

Bioacc. Detect > 
>= 5% 

Benchmark 
Quot ient Identificat ion 

N N Not a COPEC 

N N Not a COP EC 

N Not a COP EC 

N N Not a COP EC 

N N Not a COP EC 

N N Not a COPEC 

N N Not a COP EC 

N N Not a COP EC 

N N Not a COPEC 

N N Not a COP EC 

N N Not a COP EC 

N N Not a COP EC 

N N Not a COP EC 
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Table C-3 . COPEC Identificat ion for Sediment - Arkansas River/Runyon SWA 

M aximum 
Ave rage Max 

Chemical CAS Det ect ion Detected Benchmark Ava ilable Detect Hazard COPEC 
Analyt e 

Number Concent rat ion 
M DL 

(mg/kg) Benchmark 
Bioacc Detect > 

Qu ot ient I den tificat io n Group Frequency 
(m g/kg) 

>= 5% 
Benc·hmark 

(mg/kg) 

M et als Antimony 7440-36-0 24% 6.050 0 .091 2.00 y N y y 3 .03 COPEC 

M eta ls Arsen ic 7440-38-2 100% 5.500 0.086 9.79 y N y N 0 .56 Not a COPEC 

Metals Barium 7440-39-3 100% 145.000 0 .397 20.00 y N y y 7.25 COPEC 

Metals Beryl lium 7440-41-7 7 1% 0 .430 0 .084 N N y Source o f Uncertainty 

M eta ls Cad mium 7440-43-9 94% 1.500 0.085 0.99 y N y y 1.52 COPEC 

Metals Chrom ium 7440-47-3 100% 9 .900 0 .161 43.40 y N y N 0 .23 Not a COPEC 

Metals Coba lt 7440-48-4 100% 4 .700 0 .0 55 50.00 y y N 0 .09 Not a COPEC 

M eta ls Copper 7440-50-8 100% 48.500 0.123 31.60 y N y y 1.53 COPEC 

Metals Lead 7439-92-1 100% 20 7.000 0.08 1 35.80 y N y y 5.78 COPEC 

Metals Manganese 7439-96-5 100% 590.000 0 .161 460.00 y N y y 1.28 COPEC 

Metals Mercury 7439-97-6 45% 0 .08 1 0.011 0.18 y y y N 0 .45 COPEC 

Metals Nickel 7440-02-0 100% 14.000 0. 152 22.70 y N y N 0.62 Not a COPEC 

Metals Selenium 7782-49-2 94% 14.000 0 .669 0.72 y y y y 19.44 COPEC 

Metals Silver 7440-22-4 76% 0 .660 0.032 1.00 y N y N 0.66 Not a COPEC 

Metals Thallium 7440-28-0 76% 0.450 0.042 N N y Source o f Uncertainty 

Metals Vanad ium 7440-62-2 100% 21.000 0 .141 27.30 y N y N 0 .77 Not a COPEC 

Metals Zinc 7440-66-6 100% 1,540 .000 0.336 121.00 y N y y 12.73 COPEC 

SVOCs 1,1'-B iphenyl 92 -52-4 0% 0.040 N N N Not a COPEC 

SVOCs 1,2,4,5-Tet rachloro benzene 95-94-3 0% 0.047 N N N Not a COPEC 

SVOCs 1,4-Dioxane 123 -91 -1 0% 0 .032 N N N Not a COPEC 

SVOCs 1-Methylnapht halene 90 -12-0 0% 0 .00 1 N N N Not a COPEC 

SVOCs 2,2'-Oxybis( l -chloropro pane) 108-60-1 0% 0.08 5 N N N Not a COPEC 

SVOCs 2,3,4,6-Tetrachloro phenol 58-90-2 0% 0 .047 N N N Not a COPEC 

SVOCs 2,4,5-Tr ich lo rophenol 95-9 5-4 0% 0 .049 0.00 y N Not a COPEC 

SVOCs 2,4,6-Tr ichlorophenol 88-06-2 0% 0.048 0.21 y N N Not a COPEC 

SVOCs 2,4-Dichlorophenol 120-83-2 0% 0 .042 0.12 y N N Not a COPEC 

SVOCs 2,4-Dimet hylphenol 105-67-9 0% 0 .064 0.03 y N N Not a COPEC 

SVOCs 2,4-Dinitrophenol 51-28-5 0% 0.079 0.00 y N N Not a COPEC 

SVOCs 2,4-Dinitrot oluene 12 1-14-2 0% 0 .052 0.04 y N N Not a COPEC 

SVOCs 2,6-Dinitroto luene 606-20-2 0% 0 .040 N N N Not a COPEC 
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Table C-3. COPEC Identification for Sediment - Arkansas River/Runyon SWA 

Maximum 
Average Max 

Chemical CAS Detection Detected Benchmark Ava ilable Detect Hazard COPEC 
Analyte MDL Bioacc. Detect > 

Grou p Number Frequency Concentration 
(mg/kg) 

(mg/kg) Bench mark >= 5% 
Beni,hmark 

Quotient Identification 

(mg/kg) 

SVOCs 2-Chloronapht halene 91-58-7 0% 0.047 N N N Not a COPEC 

SVOCs 2-Chlorophenol 95-57-8 0% 0 .040 0.03 y N N Not a COPEC 

SVOCs 2-Met hylnaphthalene 91-57-6 22% 0.039 0.00 1 N N y Source of Uncertainty 

SVOCs 2-Methylphenol 95-48-7 0% 0.045 N N N Not a COPEC 

SVOCs 2-Nit roan iline 88-74-4 0% 0.066 N N N Not a COPEC 

SVOCs 2-Nitrophenol 88-75-5 0% 0 .056 N N N Not a COPEC 

SVOCs 3,3'-Dichlorobenzid ine 91-'94-1 0% 0 .089 0 .13 y N N Not a CO PEC 

SVOCs 
3-Methylpheno l + 4-

Methylphenol 
106-44-5 0% 0.017 N N N Not a COPEC 

SVOCs 3-Nitroa nili ne 99-09-2 0% 0.044 0.00 y N N Not a COPEC 

SVOCs 4,6-Dinitro-2-m ethylphenol 534-52-1 0% 0.090 N N N Not a COPEC 

SVOCs 4-Bromopheny l-pheny let her 101-55 -3 0% 0.04 1 N N N Not a COPEC 

SVOCs 4-Chloro-3-methy lphenol 59-50-7 0% 0 .051 N N N Not a CO PEC 

SVOCs 4-Chloroani line 106-47 -8 0% 0 .060 N N N Not a COPEC 

SVOCs 4-Chlorop henyl-pheny l ether 7005-72-3 0% 0.04 1 N N N Not a COPEC 

SVOCs 4-Methylp henol 106-44-5 29% 0.940 0.063 N N y Source of Uncertainty 

SVOCs 4-Nit roanil ine 100-01 -6 0% 0.070 N N N Not a COPEC 

SVOCs 4-Nitrophenol 100-02 -7 0% 0 .066 N N N Not a COPEC 

SVOCs Acenaphthene 83-32-9 22% 0 .004 0 .00 1 0.01 y N y N 0.54 Not a COPEC 

SVOCs Acenaphthylene 208-96-8 28% 0.003 0.00 1 0.01 y N y N 0.54 Not a COPEC 

SVOCs Acetoph enone 98-86-2 61% 0 .410 0.064 N N y Source of Uncertainty 

SVOCs Anthracene 120-12-7 33% 0.006 0 .00 1 N N y Source of Uncertainty 

SVOCs Atrazine 1912-24-9 0% 0.075 N N N Not a COPEC 

SVOCs Benz.aldehyd e 100-52 -7 0% 0.069 N N N Not a COPEC 

SVOCs Benzo(a )ant hracene 56-55-3 72% 0.052 0 .001 0.11 y N y N 0.48 Not a COPEC 

SVOCs Benzo(a )pyrene 50 -32-8 39% 0.057 0.002 0.15 y N y N 0.38 Not a CO PEC 

SVOCs Benzo(b )flu oranthene 205-99 -2 78% 0.079 0.00 1 N N y Source of Uncertainty 

SVOCs Benzo(g ,h, i)perylene 191-24-2 50% 0.047 0.001 0. 17 y N y N 0.28 Not a COPEC 

SVOCs Benzo(k)fluoran thene 207-08 -9 44% 0.028 0.001 0 .24 y N y N 0 .12 Not a COPEC 

SVOCs bis(2-Ch loroethoxy)methane 111-91 -1 0% 0.042 N N N Not a COPEC 
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Maximum 
Av erage Max 

Chemical CAS Detection Detected Benchmark Available Detect Hazard COPEC 
Analyte M DL 

Bench mark 
Bioacc. Detect> 

ldentrficat ion Group Number Frequency Concent ratio n 
(mg/kg) 

(m g/kg) >= 5% 
Benchmark 

Qu ot ient 

(mg/kg) 

SVOes Bi, (2-eh loroet hyl)ether 111-44-4 0% 0.054 N N N Not a COPEC 

SVOes bis(2 -Ethylhexyl)phthalate 117-81 -7 17% 0 .740 0.064 0. 18 y N y y 4 .11 COPEC 

SVOes Buty lbenzylphtha late 85-68-7 0% 0.040 10.90 V N N Not a COPEC 

SVOes Capro lactam 105-60-2 0% 0 .096 N N N Not a COPEC 

SVOes Carbazole 86-74-8 0% 0 .0 56 N N N Not a COPEC 

SVOes e hrys ene 2 18-01 -9 72% 0.065 0.001 0.17 y N y N 0 .39 Not a COPEC 

SVOes Dibenzo(a,h)ant hracene 53-70-3 11% 0.012 0.001 N N y Source of Uncertainty 

SVOes Dibenzofuran 132 -64 -9 0% 0 .047 0.42 y N N Not a COPEC 

SVOes Diethylphthalate 84·66-2 0% 0 .035 N N N Not a COPEC 

SVOes Dimet hylph thalate 131-11-3 0% 0.035 N N N Not a COPEC 

SVOCs Di-n-butylphthalat e 84 -74-2 0% 0 .04 2 N N N Not a COPEC 

SVOes Di-n -octylpht halate 117-&4-0 6% 0.040 0.061 N N y Source of Uncertainty 

SVOes Fluoranthen e 206-44-0 94% 0 .126 0 .001 0.42 y N y N 0 .30 Not a COPEC 

SVOCs Fluorene 86-73-7 22% 0.003 0 .001 0.08 y N y N 0.04 Not a COPEC 

SVOes Hexach lo ro benzene 118-74-1 0% 0.049 0.02 y y N Not a COPEC 

SVOCs Hexach lo robutadiene 87-68-3 0% 0.052 N y N Not a COPEC 

SVOes Hexach lo ro cy clo-pentad iene 77-47-4 0% 0 .110 N N N Not a COPEC 

SVOes Hexach loroethane 67-72-1 0% 0 .036 1.00 y N N Not a COPEC 

SVOes lndeno( l ,2,3-cd)pyrene 193 -39-5 44% 0 .044 0 .001 N N y Source of Uncertainty 

SVOCs lsophorone 78-59-1 0% 0 .044 N N N Not a COPEC 

SVOCs Napht ha lene 91-20-3 28% 0.019 0.001 0. 18 y N y N 0.11 Not a COPEC 

SVOCs Nit ro benzene 98-9 5-3 0% 0 .072 N N N Not a COPEC 

SVOes N-Nitroso-d i-n pro pylam ine 621 -64-7 0% 0.061 N N N Not a COPEC 

SVOes N-Nitrosodiphenylamine 86-30-6 0% 0 .048 2.70 y N N Not a COPEC 

SVOCs Pentachlo rophen ol 87-86-5 6% 0.036 0.003 0.50 y y y N 0.0 7 COPEC 

SVOes Phenanthrene 85-0 1-8 72% 0 .03 7 0 .001 0.20 y N y N 0 .18 Not a COPEC 

SVOCs Phenol 108-95 -2 22% 0.089 0 .0 60 0.42 y N y N 0 .21 Not a COPEC 

SVOes Pyrene 129-00-0 78% 0.113 0 .001 0.20 y N y N 0 .58 Not a COPEC 

voes 1,1,1-Tr ich loroet hane 71-55-6 0% 0.003 N N N Not a COPEC 

voes 1, 1,2,2-T et rach loroet ha ne 79-34-5 0% 0.003 N N N Not a COPEC 

Page 3 of 5 

219 



Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table e-3. COPEe Identifica tion for Sediment - Arkansas River/Runyon SWA 

Ma.ximum 
Average Max 

Chemical CAS Detect ion Detected Benchmark Av ailable Detect Hazard COPEC 
Analyte M DL Bioacc. Detect > 

Group Number Frequency Concentrat ion 
(mg/kg) 

(mg/kg) Benchma rk >= 5% 
Benchmark 

Quot ient Identificat ion 

(mg/kg) 

voes 
1,1,2-Trich lo ro-1,2,2-

76-13-1 0% 0.004 N N N Not a COPEC 
Trif luoroethane 

voes 1,1,2-Trichloroethane 79-00-5 0% 0.003 N N N Not a COPEC 

voes 1,1-Dichlo roethane 75-34-3 0% 0.003 N N N Not a COPEC 

voes 1,1-Dichlo roethene 75-35-4 0% 0.004 N N N Not a COPEC 

voes 1,2,3-Trich loroben zen e 87-61-6 0% 0.003 0.86 y N N Not a COPEC 

voes 1,2,3-Tr ichloropropane 96-18-4 0% 0.004 N N Not a COPEC 

voes 1,2,4-Trich loroben zen e 120-82 -1 0% 0.003 2.10 y N N Not a COPEC 

voes 1,2,4-Trimet hyl benzene 95-63-6 0% 0.003 N N Not a COPEC 

voes 1,2-Dibromo-3-ch loropro pan e 96-12-8 0% 0.003 N N N Not a COPEC 

voes 1,2-Dibromoethane 106-93 -4 0% 0.003 N N N Not a COPEC 

voes 1,2-Dichlo robenzene 95-50-1 0% 0.003 0.02 y N N Not a COPEC 

voes 1,2-Dichloroethane 107-06-2 0% 0.003 N N N Not a COPEC 

voes 1,2-Dichlo ropropane 78-,87-5 0% 0.003 N N N Not a COPEC 

voes 1,3,5-Trimethyl benzene 108-67-8 0% 0.003 N N N Not a COPEC 

voes 1,3-Dichlo robenzene 541-73-1 0% 0.003 4.43 y N N Not a COPEC 

v o es 1,4-Dichlo robenzene 106-46-7 0% 0.003 0.60 y N N Not a COPEC 

voes 2-Butanone 78-93-3 22o/o 0.060 0.011 N N y Source of Uncertainty 

voes 2-Hexano ne 59 1-78-6 0% 0.006 N N N Not a COPEC 

voes 4-M ethyl-2-pentan one 108-10-1 0% 0.005 N N N Not a COPEC 

voes Acetone 67-64-1 67% 0.250 0.012 N N y Source of Uncertainty 

voes Benzene 71-43-2 0% 0.003 N N N Not a COPEC 

voes Bromoch loromethane 74-9 7-5 0% 0.003 N N N Not a COPEC 

voes Bromodich lorom et hane 75-27-4 0% 0.003 N N N Not a COPEC 

voes Bromoform 75-25-2 0% 0.003 N N N Not a COPEC 

voes Bromom ethane 74-83-9 0% 0.003 N N N Not a COPEC 

voes Carbo n disulfide 75-15-0 0% 0.003 0.00 1 y N N Not a COPEC 

voes Carbo n tet rachloride 56-23-5 0% 0.003 N N N Not a COPEC 

voes Chlo robenzen e 108-90-7 0% 0.003 N N N Not a COPEC 

Page of 5 

220 



Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Tab le C-3. CO PEC Id ent ification for Sedim ent - Arkansas River/Runyon SWA 

Ma.ximum 
Average Max 

Chemica l CAS Detect ion Detected Benchmark Availab le Detect Hazard COPEC 
Analyte M DL Bioacc. Det ect > 

Grou p Number Frequency Co ncent rat ion 
(mg/kg) 

(mg/kg) Benc hmark >= 5% 
Benchmark 

Qu otient I dent ificatio n 

(mg/kg) 

voes Chloroethane 75-00-3 0% 0.004 N N N Not a COPEC 

voes Chlorofo rm 67-66-3 0% 0 .003 N N N Not a COPEC 

voes Chlorom ethane 74 -87-3 0% 0 .003 N N N Not a COPEC 

voes cis-1,2-Dichloroethene 156-59 -2 0% 0.003 N N N Not a COPEC 

voes cis-1,3-Dichloro propene 10061 -01-5 0% 0.003 N N N Not a COPEC 

voes Cyc lo hexane 110-82-7 0% 0.003 N N N Not a COPEC 

voes Dibromoch lorom ethane 124-48-1 0% 0.003 N N N Not a COPEC 

voes Dichlorodifl uoromethane 75-71-8 0% 0.003 N N N Not a COPEC 

voes Ethylbem ene 100-41 -4 0% 0 .003 N N N Not a COPEC 

voes I sopro p ylbe n ze n e 98-82-8 0% 0 .003 N N N Not a COPEC 

voes M ethyl acetat e 79-20-9 0% 0.003 N N N Not a COPEC 

voes M ethyl te rt -but y l ether 1634 -04-4 0% 0 .003 N N N Not a COPEC 

voes M eth ylcyd oh exa ne 108-87-2 0% 0 .003 N N N Not a COPEC 

voes M ethylene chlor ide 75-09-2 17% 0 .053 0 .007 N y Source o f Uncertainty 

voes a-Xy lene 95-47-6 0% 0.002 N N N Not a COPEC 

voes Sty rene 100-42-5 0% 0.002 N N N Not a COPEC 

voes Tetrach loroethene 127-18-4 0% 0.005 N N N Not a COPEC 

voes Toluene 108-88-3 11% 0.002 0.003 N N y Source o f Uncertainty 

voes t rans-1,2-Dichlo roethene 156-60-5 0% 0.003 N N Not a COPEC 

voes t rans-1,3-D ichloropropene 10061 -02-6 0% 0.003 N N Not a COPEC 

voes Trichlo roethene 79-01-6 0% 0.003 N N N Not a COPEC 

voes Trichlo rofluoromet hane 75-69 -4 0% 0.004 N N Not a COPEC 

voes Viny,I ch lor ide 75-01-4 0% 0.004 N N N Not a COPEC 

Notes: 

COPEC: Contaminants of potential eco logica l concern 

MDL: M ethod detect ion lim it 

mg/kg: M ill igram per kil ogram 

SVOCs: Semi volat ile organic compounds 

SWA: State w ild life area 

VOCs: Volatile organic compoun ds 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table C-4. COPEC Identification for Sediment • Onslte Ravines 

Maximum 

Chemical CAS Detection Detected 
Average 

Benchmark Available Det ect 
Max 

Hazard COPEC 
Analyte 

Number Concentration 
MDL 

(mg/kg) Benchmark 
Bloacc. Detect > 

Quotient Identification Group Frequency 
(mg/kg) 

>= 5% 
Benchmark 

(mg/ kg) 

Metals Antimony 7440-36-0 96% 29.895 0.386 2.00 y N y y 14.95 COPEC 

Metals Arsenic 7440-38-2 100% 416.000 0.239 9.79 y N y y 42.49 COPEC 

Metals Barium 7440-39-3 100% 1,340.000 1.898 20.00 y N y y 67.00 COPEC 

Metals Beryllium 7440-41-7 89% 0.810 0.231 N N y Source of Uncertainty 

Metals Cadmium 7440-43-9 96% 14.000 0.184 0.99 y N y y 14.14 COPEC 

Metals Chromium 7440-47-3 100% 37.100 0.445 43.40 y N y N 0.85 Not a COPEC 

Metals Cobalt 7440-48-4 100% 11.100 0.211 50.00 y N y N 0.22 Not a COPEC 

Metals Copper 7440-50-8 100% 2,505.000 0.741 31.60 y N y y 79.27 COPEC 

Metals Lead 7439-92-1 100% 6,800.000 0.478 35.80 y N y y 189.94 COPEC 

Metals Manganese 7439-96-5 100% 7,700.000 0.869 460.00 y N y y 16.74 COPEC 

Metals Mercury 7439-97-6 93% 0.460 0.010 0.18 y y y y 2.56 COPEC 

Metals Nickel 7440-02-0 100% 53.900 0.291 22.70 y N y y 2.37 COPEC 

Metals Selenium 7782-49-2 100% 72.800 1.117 0.72 y y y y 101.11 COPEC 

Metals Sliver 7440-22-4 93% 31.400 0.163 1.00 y N y y 31.40 COPEC 

Metals Thallium 7440-28-0 82% 1.100 0.165 N N y Source of Uncertainty 

Metals Vanadi um 7440-62-2 100% 114.000 0.704 27.30 y N y y 4.18 COPEC 

Metals Zinc 7440-66-6 100% 10,600.000 2.135 121.00 y N y y 87.60 COPEC 

SVOCs 1,1'-Biphenyl 92-52-4 0% 0.039 N N N Not a COPEC 

SVOCs 1,2,4,5-Tetrachloroben,ene 95.94 .3 0% 0.044 N N N Not a COPEC 

SVOCs 1,4-0ioxane 123-91-1 0% 0.029 N N N Not a COPEC 

SVOCs 1-Methylnaphthalene 90-12-0 22% 0.005 0.003 N N y Source of Uncertainty 

SVOCs 2,2'-0xybis( l <hloropropane) 108-60-1 0% 0.033 N N N Not a COPEC 

SVOCs 2,3,4,6-Tetrachlorophenol 58-90-2 0% 0.046 N N N Not a COPEC 

SVOCs 2,4,5-Trlchlorophenol 95.95.4 0% 0.038 0.00 y N N Not a COPEC 

SVOCs 2,4,6-Trlchlorophenol 88-06-2 0% 0.049 0.21 y N N Not a COPEC 

SVOCs 2,4-Dichlorophenol 120-83-2 0% 0.046 0.12 y N N Not a COPEC 

SVOCs 2,4-Dimethylphenol 105-67-9 0% 0.057 0.03 y N N Not a COPEC 

SVOCs 2,4-Dinitrophenol 51-28-5 0% 0.048 0.00 y N N Not a COPEC 

SVOCs 2,4-0initrotoluene 121-14-2 0% 0.048 0.04 y N N Not a COPEC 

SVOCs 2,6-0inltrotoluene 606-20-2 0% 0.040 N N N Not a COPEC 

SVOCs 2-Chloronaphthalene 91-58-7 0% 0.042 N N N Not a COPEC 

svocs 2-Chlorophenol 95-57-8 0% 0.039 0.03 y N N Not a COPEC 

SVOCs 2-Met hylnaphthalene 91-57-6 68% 0.055 0.001 N N y Source of Uncertainty 

svocs 2-Methylphenol 95-48-7 4% 0.054 0.029 N N N Not a COPEC 

SVOCs 2-Nitroaniline 88-74 -4 0% 0.041 N N N Not a COPEC 

svocs 2-Nltrophenol 88-75-5 0% 0.049 N N N Not a COPEC 
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Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Tab le C-4. COPEC Identificat ion for Sediment - Onsite Ravines 

Maximum 

Chemical CAS Detection Detected 
Average 

Benchmark Avallable Detect 
Max 

Hazard COPEC 
Analyte MDL 

(mg/kg) 
Bloacc. Detect > 

Group Number Frequency Concentration 
(mg/kg) 

Benchmark >=5% 
Benchmark 

Quotient Identification 
(mg/kg) 

svocs 3,3'-Dichlo robenzidine 91-94-1 0% 0.097 0.13 y N N Not a COPEC 

SVOCs 
3-Methylphenol + 4-

106-44-S 7% 0.380 0.02S N N y Source of Uncertainty 
Methylphenol 

svoc, 3-Nitroaniline 99-09-2 0% 0.04S 0.00 y N N Not a COPEC 

SVOCs 4,6-Dinitro-2-met hylphenol S34-S2-l 0% 0.051 N N N Not a COPEC 

SVOCs 4-Bromophenyl-phenylether 101-55-3 0% 0.043 N N N Not a COPEC 

SVOCs 4-Chloro-3-methylphenol S9-50-7 0% 0.041 N N N Not a COPEC 

svoc, 4-Chloroan il ine 106-47-8 0% 0.050 N N N Not a COPEC 

SVOCs 4-Chlorophenyl-phenyl ether 7005-72-3 0% 0.039 N N N Not a COPEC 

SVOCs 4-Methylphenol 106-44-5 11% 4.700 0.094 N N y Source of Uncertainty 

SVOCs 4-N itroaniline 100-01-6 0% 0.061 N N N Not a COPEC 

svocs 4-N itrophenol 100-02-7 0% 0.057 N N N Not a COPEC 

SVOCs Acenaphthene 83-32-9 75% 0.082 0.001 O.Dl y N y y 12.24 COPEC 

svocs Acenaphthylene 208-96-8 93% 0.053 0.001 0.01 y N y y 8.98 COPEC 

SVOCs Acetophenone 98-86-2 4% 0.270 0.041 N N N Not a COPEC 

svocs An thracene 120-12-7 96% 0.190 0.002 N N y Source of Uncertainty 

SVOCs Atrazine 1912-24-9 0% 0.051 N N N Not a COPEC 

SVOCs Benza ldehyde 100-52-7 7% 0.160 0.050 N N y Source of Uncertainty 

SVOCs Benzo(a)anthracene 56-55-3 100% 0.520 0.004 0.11 y N y y 4.81 COPEC 

SVOCs Benzo(a)pyrene 50-32-8 100'/4 0.510 0.004 0.15 y N y y 3.40 COPEC 

SVOCs Benzo( b)fluoranthene 205-99-2 100'/4 0.580 0.006 N N y Source of Uncertainty 

SVOCs Benzo(g,h,i)perylene 191-24-2 100'/4 0.350 0.005 0.17 y N y y 2.06 COPEC 

SVOCs Benzo(k)fluoranthene 207-08-9 100'/4 0.270 0.003 0.24 y N y y 1.13 COPEC 

svoc, bis(2-Ch loroethoxy)methane 111-91-1 0% 0.047 N N N Not a COPEC 

SVOCs Bis[ 2-Ch loroethyl )ether 111-44-4 0% 0.048 N N N Not a COPEC 

SVOCs bis(2-Ethy ihexyl)phthalate 117-81-7 43% 0.280 0.036 0.18 y N y y 1.56 COPEC 

SVOCs Butylbenzylphthalate 85-68-7 14% 0.057 0.050 10.90 y N y N 0.01 Not a COPEC 

SVOCs Ca pro la eta m 105-60-2 0% 0.046 N N N Not a COPEC 

5VOCs Ca rbazole 86-74-8 11% 0.110 0.045 N N y Source of Uncertainty 

SVOCs Chrysene 218-01-9 100'/4 0.490 0.004 0.17 y N y y 2.95 COPEC 

5VOCs Dibenzo(a,h)anthracene 53-70-3 14% 0.012 0.001 N N y Source of Uncertainty 

SVOCs Dibenzofuran 132-64-9 7% 0.053 0.042 0.42 y N y N 0.13 Not a COPEC 

SVOCs Diethylphthala te 84-66-2 0% 0.044 N N N Not a COPEC 

5VOCs Dimethylphthalate 131-11-3 0% 0.042 N N N Not a COPEC 

5VOCs Di-n-butylph t halate 84-74-2 0% 0.043 N N N Not a COPEC 

SVOCs Di-n-octyl phtha late 117-84-0 0% 0.131 N N N Not a COPEC 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table C-4 . COPEC ldentif1catlon for Sediment - Onsite Ravines 

Maximum 
Chemical Detected 

Average 
Benchmark Availab le 

Max 
CAS Detection Detect Hazard COPEC 

Analyte 
Concentrat ion 

MDL 
(mg/kg) 

Bloacc. Detect> 
ldentlflcat lon Group Number Frequency 

{mg/kg) 
Benchmark >= 5% 

Benchmark 
Quotient 

(mg/kg) 

SVOCs Fluoranthene 206-44-0 100% 1.500 0.005 0.42 y N y y 3.55 COPEC 

SVOCs Fluorene 86-73-7 54% 0.068 0.002 0.08 y N y N 0.88 Not a COPEC 

svoes Hexach lorobenzene 118-74-1 0% 0.040 0.02 y y N Not a COPEC 

SVOCs Hexach lorobutadiene 87-68-3 0% 0.043 N y N Not a COPEC 

SVOCs Hexach lorocyclo-pentadiene 77-47-4 0% 0.046 N N N Not a COPEC 

SVOCs Hexachloroethane 67-72-1 0% 0.033 1.00 y N N Not a COPEC 

SVOCs I ndeno(l,2,3-cd)pyrene 193-39-5 100"/4 0.310 0.004 N N y Sou rce of Uncertainty 

SVOCs lsophorone 78-59-1 0% 0.038 N N N Not a COPEC 

SVOCs Naphthalene 91-20-3 75% 0.130 0.002 0.18 y N y N 0.74 Not a COPEC 

SVOCs Nitrobe nzene 98-95-3 0% 0.041 N N N Not a COPEC 

SVOCs N-Ni troso-di-n propylamine 621-64-7 11% 0.442 0.049 N N y Source of Uncertainty 

SVOCs N-Nitrosodiphenylamine 86-30-6 0% 0.042 2.70 y N N Not a COPEC 

SVOCs Pentachlorophenol 87-86-5 57% 0.027 0.004 0.50 y y y N 0.05 COPEC 

SVOCs Phenanthrene 85-01-8 96% 0.790 0.005 0.20 y N y y 3.87 COPEC 

SVOCs Phenol 108-95-2 14% 0.138 0.046 0.42 y N y N 0.33 Not a COPEC 

SVOCs Pyrene 129-00-0 100"/4 1.000 0.005 0.20 y N y y 5.13 COPEC 

voes 11 1, 1-T rich loroethane 71-55-6 0% 0.004 N N N Not a COPEC 

voes 1, 1,2,2-Tetrach loroetha ne 79-34-5 0% 0.004 N N N Not a COPEC 

voes 
1,1,2-Trichloro-1,2,2-

76-13-1 0% 0.006 N N N Not a COPEC 
Trifluoroethane 

voes 1,1,2-Tr lchloroethane 79-00-5 0% 0.003 N N N Not a COPEC 

voes 1,1-0 lchloroeth ane 75-34-3 0% 0.003 N N N Not a COPEC 

voes 1,1-Dlchloroeth ene 75-35-4 0% 0.005 N N N Not a COPEC 

voes 1,2,3-Tr ichlorobenzene 87-61-6 0% 0.003 0.86 y N N Not a COPEC 

voes 1,2,3-Tr lchloropropane 96-18-4 0% 0.007 N N N Not a COPEC 

voes 1,2,4-Trichlorobenzene 120-82-1 0% 0.004 2.10 y N N Not a COPEC 

voes 1,2,4-Trimethylbenzene 95-63-6 0% 0.004 N N N Not a COPEC 

voes 1,2-0ibromo-3-chloropropane 96-12-8 0% 0.003 N N N Not a COPEC 

voes 112-0lbromoethane 106-93-4 0% 0.003 N N N Not a COPEC 

voes 112-0ichlorobenzene 95-50-1 0% 0.003 0.02 y N N Not a COPEC 

voes 112-Dichloroeth ane 107-06-2 0% 0.003 N N N Not a COPEC 

voes 1,2-0lchloropropane 78-87-5 0% 0.002 N N N Not a COPEC 

voes 113,5-Trimethylbenzene 108-67-8 0% 0.003 N N N Not a COPEC 

voes 113-Dlchlorobenzene 541-73-1 0% 0.003 4.43 y N N Not a COPEC 

voes 1/1-Dlchlorobenzene 106-46-7 0% 0.003 0.60 y N N Not a COPEC 

voes 2-Butanone 78-93-3 54% 0.054 0.012 N N y Source of Uncertainty 
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Table C-4. COPEC Identification for Sediment - Onslte Ravines 

Maximum 
Chemical Detection Detected 

Average 
Benchmark Available 

Max 
Hazard CAS Detect COPEC 

Analyte MDL 
(mg/kg) 

Bloacc. Detect> 
ldentWlcatlon Group Number Frequency Concentration 

(mg/kg) 
Benchmark >= 5% 

Benchmark 
Quotient 

(mg/kg) 

voes 2-Hexanone 591-78-6 18% 0.019 0.009 N N y Source of Uncertainty 

voes 4-Methyl-2-pentanone 108-10-1 0% 0.007 N N N Not a COPEC 

voes Acetone 67-64-1 71% 0.110 0.016 N N y Source of Uncertainty 

voes Benzene 71-43-2 0% 0.003 N N N Not a COPEC 

voes Bromochloromethane 74-97-5 0% 0.003 N N N Not a COPEC 

voes 8 ro mod ich lorometha ne 75-27-4 0% 0.003 N N N Not a COPEC 

voes Bromoform 75-25-2 0% 0.003 N N N Not a COPEC 

voes Bromomethane 74-83-9 0% 0.004 N N N Not a COPEC 

voes Ca rbon disulfide 75-15-0 11% 0.008 0.004 0.00 y N y y 9.17 COPEC 

voes Ca rbon tetrachloride 56-23-5 0% 0.004 N N N Not a COPEC 

voes Chlorobenzene 108-90-7 0% 0.003 N N N Not a COPEC 

voes Chloroethane 75-00-3 0% 0.006 N N N Not a COPEC 

voes Chloroform 67-66-3 7% 0.004 0.004 N N y Source of Uncertainty 

voes Chloromethane 74-87-3 0% 0.004 N N N Not a COPEC 

voes cls-1,2-Dlchloroethene 156-59-2 0% 0.003 N N N Not a COPEC 

voes cls-1,3-Dlchloropropene 10061-01-5 0% 0.003 N N N Not a COPEC 

voes Cyclohexane 110-82-7 0% 0.005 N N N Not a COPEC 

voes Dlbromochloromethane 124-48-1 0% 0.003 N N N Not a COPEC 

voes Dlchlorodlfluoromet hane 75-71-8 0% 0.006 N N N Not a COPEC 

voes Ethylbenzene 100-41-4 0% 0.003 N N N Not a COPEC 

voes lsopropylbenzene 98-82-8 0% 0.003 N N N Not a COPEC 

voes m,p-Xylene 179601-23-1 0% 0.005 N N N Not a COPEC 

voes Methyl acetate 79-20-9 4% 0.002 0.004 N N N Not a COPEC 

voes Methyl tert-butyl ether 1634-04-4 0% 0.003 N N N Not a COPEC 

voes Methylcyclohe,ane 108-87-2 0% 0.006 N N N Not a COPEC 

voes Methylene chlor ide 75-09-2 7% 0.005 0.004 N N y Source of Uncertainty 

voes a-Xylene 95-47-6 0% 0.003 N N N Not a COPEC 

voes Styrene 100-42-5 0% 0.003 N N N Not a COPEC 

voes Tetrach loroethene 127-18-4 0% 0.004 N N N Not a COPEC 

voes Toluene 108-88-3 21% 0.026 0.003 N N y Source of Uncertaint y 

voes tran s-1,2-0 lchlo roethene 156-60-5 0% 0.004 N N N Not a COPEC 

voes trans-1,3-Dlchlo ropropene 10061-02-6 0% 0.004 N N N Not a COPEC 

voes Trlchloroethene 79-01-6 0% 0.003 N N N Not a COPEC 

voes Trichlorofluoromethane 75-69-4 0% 0.005 N N N Not a COPEC 

voes Vi nyl chloride 75-01-4 0% 0.005 N N N Not a COPEC 
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Table C-4. COPEC Identificat ion for Sediment • Onslte Ravines 

Chemical 

Group 

Notes: 

Analyte 

COPEC: Contaminants of potentlal ecological concern 

MDL: Method detection limit 

mg/kg: MI ii igram per ki logram 

SVOCs: Semi volatile organic compounds 

SWA: State wild life area 

voes: Volatile organic compounds 

CAS 

Number 

Detection 

Frequency 

M aximum 

Detected 

Concentration 
(mg/kg) 

Average 
MDL 

(mg/kg) 

Benchmark 

(mg/kgl 
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Available 

Benchmark 
Bloacc. 

Detect 

>=5% 

MaK 
Detect > 

Benchmark 

Hazard 
Quotient 

COPEC 
Identificat ion 



Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table C-5 . COPEC Ident ification for Pore Water - Arkansas River/Runyon SWA 

Maximum 
Average Max 

Chemical CAS Detection Detected Benchmark Avai lable Detect Hazard COPEC 
Analyte MDL Bioacc. Detect > 

Group Number Frequency Con centration (µg/L) Be nchmark >= 5% Quot ient Ident ifi cat ion 

(µg/L) 
(µg/L) Benchmark 

Metals Al uminum 7429-90-5 57% 3,200.000 71.507 87 .00 y N y y 36.78 COPEC 

M eta ls Ant imony 7440-36-0 21% 1.290 1.611 190.00 y N y N 0.01 ot a COPEC 

Metals Arsen ic 7440-38-2 57% 7.930 1.137 0.02 y N y y 396. 50 COPEC 

Metals Bar iu m 7440-39-3 100% 213.000 1.894 220 .00 y N y N 0.97 ot a CO PEC 

Metals Bery llium 7440-41-7 0% 1.705 3.60 y N N ot a CO PEC 

Metals cadmium 7440-43-9 7% 0.426 0.664 1.21 y N y N 0.35 ot a COPEC 

Metals Chromium 7440-47-3 7% 5.450 3.850 130.75 y N y N 0.04 ot a COPEC 

Metals Coba lt 7440-48-4 29% 2.510 0.947 19.00 y N y N 0.13 ot a COPEC 

Metals Copper 7440-50-8 21% 7.870 3.867 16.19 y N y N 0.49 ot a COPEC 

Metals Iron 7439-89-6 79% 6,090.000 37.886 1,000.00 y N y y 6.09 COPEC 

Metals Lead 7439-92-1 57% 15.800 0.475 5.31 y N y y 2.98 COPEC 

Metals Manganese 7439-96-5 100% 792.000 1.989 2,078.02 y N y N 0.38 ot a COPEC 

Metals Mercury 7439-97-6 93% 0.018 0.000 0.01 y y y y 1.79 COPEC 

Metals Nickel 7440-0 2-0 21% 8.230 4.539 100.00 y N y N 0.08 ot a COPEC 

Metals Selenium 7782-49-2 79% 29.700 1.705 17.10 y y y y 1.74 COPEC 

Metals Silver 7440-22-4 0% 0.664 1.05 y N N ot a COPEC 

Metals Tha'llium 7440-28-0 0% 1.232 N N N ot a CO PEC 

Metals Vanadium 
Source of 

7440-62-2 43% 15.200 2.474 N N y 
Uncerta inty 

Metals Zi nc 7440-66-6 21% 80.800 20.986 227.62 y N y N 0.35 ot a COPEC 

Metals, Diss Aluminum 7429-90-5 29% 70.700 71.507 87.00 y N y N 0.81 ot a CO PEC 

Metals, Diss Antimony 7440-36-0 21% 2.420 1.611 190.00 y N y N 0.01 ot a CO PEC 

Metals, Diss Arsen ic 7440-38-2 57% 8.080 1.137 0.02 y N y y 404.00 COPEC 

Metals, Diss Barium 7440-39-3 100% 210.000 1.894 220.00 y N y N 0.95 ot a COPEC 

Metals, Diss Bery llium 7440-41-7 0% 1.705 3.60 y N N ot a COPEC 

Met als, Diss cadmium 7440-43-9 0% 0.664 1.21 y N N ot a CO PEC 

Metals, Diss Chromium 7440-47-3 0% 3.850 130.75 y N N ot a COPEC 

Metals, Diss Coba lt 7440-48-4 14% 1.450 0.947 19.00 y N y N 0.08 ot a COP EC 

Metals, Diss Copper 7440-50-8 7% 3.950 3.867 16.19 y N y N 0.24 ot a COPEC 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table C-5. COPEC Ident ifica t ion for Pore Wa ter - Arkansas River/Runyon SWA 

Maxi mum 
Averdge Max 

Chemical CAS Detection Detected Benchmark Avai lab le Detect Hazard COPEC 
Ana lyte M DL Bioacc. Detect > 

Group Number Fre,que ncy Concentration 
l11g/L) 

(µg/LI Benchmark >= 5% 
Benchmark 

Quotient Identificat ion 

(µg/L) 

Meta·ls, Diss Iron 7439-89-6 36% 4,030.000 37.886 1,000.00 y N y y 4.03 COPEC 

Metals, Diss Lead 7439-92-1 14% 3.780 0.475 5.31 y N y 0.71 Not a COPEC 

Metals, Diss Manganese 7439-96-5 93% 753.000 1.989 2,078.02 y N y 0.36 Not a COPEC 

Metals, Diss M ercury 7439-97-6 36% 0.012 0.000 0.01 y y y y 1.21 COPEC 

Metals, Diss Nicke l 7440-02-0 7% 2.890 4.539 93.48 y N y 0.03 Not a COPEC 

Metals, Diss Selen ium 7782--49-2 100% 30.500 1.705 17.10 y y y y 1.78 COPEC 

Metals, Diss Silver 7440-22-4 0% 0.664 1.05 y N N Not a COPEC 

Metals, Diss Thall ium 7440-28-0 0% 1.232 N N N Not a COPEC 

Meta·ls, Diss Vanadium 7440-62-2 36% 3.510 2.474 
Source of 

N N y 
Uncertainty 

Metals, Diss Zinc 7440-66-6 7% 14.700 20.986 227.62 y N y N 0.06 ot a COPEC 

SVOCs Acenaphthene 83-32-9 0% 0.014 N N N ot a COPEC 

SVOCs Acenaphthy lene 208-96-8 0% 0.020 N N N Not a COPEC 

SVOCs Acetophenone 98-86-2 0% 1.316 N N N Not a COPEC 

SVOCs Ant hracene 120-12-7 0% 0.016 N N N Not a COPEC 

SVOCs Atrazine 1912-24-9 0% 1.337 N N N ot a COPEC 

SVOCs Be nzaldehyde 100-52-7 0% 1.082 N N N ot a COPEC 

SVOCs Be nzo(a)anthracene 56-55-3 0% 0.012 N N N Not a COPEC 

SVOCs Be nzo(a)pyrene 50-32-8 0% 0.034 N N N Not a COPEC 

SVOCs Be nzo(b)fluoranthene 205-99-2 0% 0.017 N N N Not a COPEC 

SVOCs Be nzo(g,h,i)perylene 191-24-2 0% 0.025 N N N Not a COPEC 

SVOCs Be nzo(k)fluoranthene 207-08-9 0% 0.012 N N N Not a COPEC 

SVOCs 1,1'-Biphe nyl 92-52--4 0% 0.761 N N N Not a COPEC 

SVOCs 4-Bromoph enyl-p henylether 101-55-3 0% 0.741 N N N Not a COPEC 

SVOCs Buty lbenzylphthalate 85-68-7 0% 0.676 N N N ot a COPEC 

SVOCs Capro lactam 105-60-2 0% 2.300 N N N Not a COPEC 

SVOCs Carbazole 86-74-8 0% 1.053 N N N ot a COPEC 

SVOCs 4-Ch loroan ili ne 106-47-8 0% 1.064 N N N Not a COPEC 

SVOCs bis(2-Ch loroethoxy)methane 111-91-1 0% 0.778 N N N ot a COPEC 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Tab le C-5. COPEC Identification for Pore Water - Arkansas River/Runyon SWA 

Maximum 
Average Max 

Chemica l CAS Detection Detected Benchmark Avai lab le Detect Hazard COPEC 
Analyte MDL Bioa cc . Detect 

Group Number Frequen cy Concent ration (µg/Ll Benchma rk >= 5% Quot ient Ident ifi cat ion 

(11g/ L) 
(11g/L) Benchmark 

SVOCs Bis(2-Chloroethyl) ether 111-44-4 0% 1.061 N N N ot a COPEC 

SVOCs 4-Chloro-3-methylphenol 59-50-7 0% 0.985 N N N Not a COPEC 

SVOCs 2-Chloronapht halene 91-58-7 0% 0.794 N N N ot a CO PEC 

SVOCs 2-Chl orophenol 95-57-8 0% 0.815 N N N ot a CO PEC 

SVOCs 4-Chl orophenyl-pheny l ether 7005-72-3 0% 0.749 N N N ot a CO PEC 

SVOCs Chrysene 218-01 -9 0% 0.020 N N N ot a COPEC 

SVOCs Dibe nzo(a,h)a nt h racene 53-70-3 0% 0.017 N N ot a CO PEC 

SVOCs Dibenzofuran 132-64-9 0% 0.826 N N N ot a COPEC 

SVOCs 3,3'-D ich lorobenzidine 91-94-1 0% 1.050 N N N Not a COPEC 

SVOCs 2,4-Dichlorophenol 120-83-2 0% 0.831 N N N ot a COPEC 

SVOCs Diethylphthalate 84-66-2 o~. 0.519 N N N ot a COPEC 

SVOCs 2,4-Dimet hy lphenol 105-67-9 0% 1.227 N N N ot a COPEC 

SVOCs Dimethylphthalat e 131-11-3 0% 0.595 N N N ot a COPEC 

SVOCs Di -n-b utylphthalat e 84-74-2 0% 0.441 N N N ot a CO PEC 

SVOCs 4,6-Dinitro-2-methy lphenol 534-52-1 0% 1.791 N N N Not a COPEC 

SVOCs 2,4-Dinitrophenol 51-28-5 0% 1.677 N N N ot a CO PEC 

SVOCs 2,4-Dinitrotoluene 121-14-2 0% 0.844 N N N Not a COPEC 

SVOCs 2,6-Dinit roto luene 606-20-2 0% 0.673 N N N ot a COPEC 

SVOCs Di-n-octylphthalat e 117-84-0 0% 0.673 N N N Not a COPEC 

SVOCs 1,4-Dioxane 123-91-1 0% 0.646 N N N ot a COPEC 

SVOCs bis(2-Ethylhexy l)phthalat e 117-81-7 0% 0.861 N N N Not a COPEC 

SVOCs Fluo ran thene 206-44-0 0% 0.022 N N N ot a COPEC 

SVOCs Fluorene 86-73-7 0% 0.01 5 N N N ot a COPEC 

SVOCs Hexachlorobenzene 118-74-1 0% 0.625 N y N ot a COPEC 

SVOCs Hexachlorobutad iene 87-68-3 0% 0.882 N y N ot a COPEC 

SVOCs Hexachlorocyclo-pentad iene 77-47-4 0% 2.443 N N N ot a COPEC 

SVOCs Hexachloroethane 67-72-1 0% 0.699 N N N ot a COPEC 

SVOCs lndeno (l ,2,3-cd)pyrene 193-39-5 0% 0.022 N N N ot a COPEC 

SVOCs lso,pho ron e 78-59-1 0% 0.718 N N N ot a CO PEC 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table C-5. CO PEC Ident ification for Pore Water -Arkansas River/Runyon SWA 

MEllx.i mum 

Chem ica l Detection Detected 
Average 

Benchm ark Ava i lab le 
Max 

Hazard CAS Detect COPEC 
Ana lyte 

Number 
M DL Bioacc. Deted > 

Ident ifi cat ion Group F re,q ue n c-y Concent ratio n (µg/Ll Benchma rk = 5% Quotient 

(µg/Ll 
(11g/Lj Benchmark 

SVOCs 1-Methylnaphtha lene 90-12-0 0% 0.013 N N N ot a COPEC 

SVOCs 2-Methylnaphtha lene 91-57-6 0% 0.014 N N N Not a COPEC 

SVOCs 2-Methylphenol 95-43-7 0% 1.061 N N N ot a COPEC 

SVOCs 3-Methylphenol + 4-Methy lphe nol 106-44-5 0% 0.600 N N N ot a COPEC 

Source of 
SVOCs 4-Methylp henol 106-44-5 15% 15.000 0.943 N N y 

Uncertainty 

SVOCs Naphthalene 91-20-3 0% 0.018 N N N Not a COPEC 

SVOCs 2-Nit roa niline 83-74-4 0% 1.210 N N N Not a COPEC 

SVOCs 3-Nitroa niline 99-09-2 0% 0.898 N N N Not a COPEC 

SVOCs 4-Nitroa niline 100-01-6 0% 1.237 N N N ot a COPEC 

SVOCs Nitro benzene 98-95-3 0% 1.210 N N N ot a COPEC 

SVOCs 2-Nit rop henol 88-75-5 0% 1.006 N N N Not a COPEC 

SVOCs 4-Nit rophenol 100-02-7 0% 1.276 N N N ot a COPEC 

SVOCs N-Nitroso-d i-n propylam in e 621-64-7 0% 1.091 N N N ot a COPEC 

SVOCs -Nitrosodip heny lamine 86-30-6 0% 0.785 N N N Not a COPEC 

SVOCs 2,2'-Oxybis(l-ch loropropanel 108-60-1 0% 1.699 N N N ot a COPEC 

SVOCs Pentac:hlorophenol 87 -86-5 0% 0.086 15.00 y y N Not a COPEC 

SVOCs Phenant hrene 85-01-8 0% 0.022 N N N ot a COPEC 

SVOCs Phenol 108-95-2 7% 3.500 1.204 2,560.00 y N y N 0.00 Not a COPEC 

SVOCs Pyr ene 129-00-0 0% 0.023 N N N Not a COPEC 

SVOCs 1,2,4,5-Tetrachlorobenzene 95-94-3 0% 0.882 N N N Not a COPEC 

SVOCs 2,3,4,6-Tetrachlorophenol 58-90-2 0% 0.694 N N N Not a COPEC 

SVOCs 2,4,5-Trich lorophenol 95-95-4 0% 0.781 N N N ot a COPEC 

SVOCs 2,4,6-Trich lorophenol 88-06-2 0% 0.909 N N N Not a COPEC 

voes Acetone 67-64-1 14% 17.000 3.050 1,700.00 y N y N 0.0 1 ot a COPEC 

voes Benzene 71-43-2 0% 0.459 N N N Not a COPEC 

voes Bromoch loromet hane 74-97-5 0% 0.477 N N N ot a COPEC 

voes Bromodichloromet hane 75-27-4 0% 0.557 N N N Not a COPEC 

voes Bromofo rm 75-25-2 0% 0.962 N N N Not a COPEC 
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Table C-5. COPEC Ident ifi ca ti on for Pore Wa ter - Arkansas River/ Runyon SWA 

Maximum 
Max 

Chemical CAS Detection Det ected 
Average 

Benchm ark Ava ilab le Detect Hazard COPEC 
Analyte M DL Bioacc. Detect > 

Group Numb er Frequen cy Concentration 
(µg/ L) 

(µg/L) Benchm ark >= 5% 
Benchmark 

Quot ient Ident ifi cation 

(µg/ L) 

voes Bromomethane 74-83-9 0% 0.964 N N N ot a COPEC 

Source of 
voes 2-Buta none 78 -93-3 7% 9.100 2.386 N N y 

Uncertain ty 

voes Carbon disulfide 75-15--0 0% 0.708 15.00 y N N ot a COPEC 

voes Carbon tet rach loride 56-23-5 0% 0.518 N N N ot a COPEC 

voes Chlorobenzene 108-90-7 0% 0.391 N N ot a COPEC 

voes Chloroethane 75-00-3 0% 0.548 N N N ot a COPEC 

voes Chlorofo rm 67-66-3 0% 1.422 N N N ot a COPEC 

voes Chlorom ethane 74-87-3 0% 1.041 N N N ot a COPEC 

voes Cyc'lohexane 110-82-7 0% 0.485 N N N ot a COPEC 

voes Dibromochlorometha ne 124-48-1 0% 0. 577 N N N ot a COPEC 

voes 1,2-Dibromo-3-chlo ropropane 96-12-8 0% 1.079 N N N ot a COPEC 

voes 1,2-Dibromoet hane 106-93-4 0% 0.680 N N N ot a COPEC 

voes 1,2-Dich lorobenzene 95-50-1 0% 0.675 N N N ot a COPEC 

voes 1,3-Dich lorobenzene 541-73-1 0% 0.500 22.00 y N N ot a COPEC 

voes 1,4-Dich lorobenzene 106-46-7 0% 0.459 N N N ot a COPEC 

voes Dichlorodifl uorom ethane 75-71-8 0% 0.463 N N N 

voes 1,1-Dich loroethane 75-34-3 0% 0.510 N N N 

voes 1,2-Dich loroet hane 107-06-2 0% 0.654 N N N ot a COPEC 

voes 1,1-Dich loroet hene 75-35-4 0% 0.718 N N N ot a COPEC 

voes cis-1,2-Dich loroet hene 156-59-2 0% 0.55 8 N N N ot a COPEC 

voes t rans-1,2-Dichloroethene 156-60-5 0% 0.444 N N N ot a COPEC 

voes 1,2-Dich loro propane 78-87-5 0% 0.460 N N N ot a COPEC 

voes cis-1,3-Dich loropropene 10061-01-5 0% 0.484 N N N ot a COPEC 

voes t rans-1,3-Di chloroprop e ne 10061-02-6 0% 0.583 N N N ot a COPEC 

voes Et hy lbenzene 100-41-4 0% 0.42 5 N N N ot a COPEC 

voes 2-Hexanone 591-78-6 0% 4.564 N N N ot a COPEC 

voes lsopropylbenzene 98-82-8 0% 0.475 N N N ot a COPEC 

voes Methyl acetate 79~20-9 0% 0.907 N N N ot a COPEC 
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Table C-5. COP EC Identification for Pore Water -Arkansas River/Runyon SWA 

Chemica l 

Group 

voes 

voes 

voes 

voes 

voes 

voes 

voes 

voes 

voes 

voes 

voes 

voes 

voes 

voes 

voes 

voes 

voes 

voes 

voes 

voes 

voes 

Note.s: 

Analyte 

Methyl tert -bu tyl et her 

Methylene chloride 

Methylcycl ohexane 

4-Methyl-2-pentanone 

Styr ene 

Tet rach loroethene 

1,1,2,2-Tetrach loroethane 

Toluene 

1,1,1-Tr ichloroet hane 

1,1,2-Tr ichloroethane 

1,2,3-Tr ich lorobenzen e 

1,2,4-Tr ich loro benzen e 

Trichloroethene 

Tr ichlorofl uoromethane 

1,2,3-Tr ich loropropane 

1, 1,2-Tr ich loro-1,2,2-Trifluoroethane 

1,2,4-Tr im et hy lbenzene 

1,3,5-Tr im et hy lbenzene 

Viny,I ch loride 

m, p-Xy lene 

a-Xylene 

COPEC: Con tam inants of potent ial eco logica l conce rn 

M DL: M ethod detection lim it 

µg/L: Microgram per liter 

SVOCs: Semi volatile organic compounds 

SWA: State w ild lif e area 

VOCs: Volatile organ ic compounds 

CAS Detection 

Num ber Frequen cy 

1634--04-4 0% 

75-09-2 0% 

108-87-2 0% 

108-10-1 0% 

100-42-5 0% 

127-18-4 0% 

79-34-5 0% 

108-88-3 0% 

71-55-6 0% 

79-00 -5 0% 

87-61-6 0% 

120-82-1 0% 

79-01-6 0% 

75 -69-4 0% 

96-18-4 0% 

76-13-1 0% 

95 -63•6 0% 

108-67-8 0% 

75-01-4 0% 

179601-23-1 0% 

95-47-6 0% 

Max.imum 
Detected 

Average 
Benchmark 

MDL 
Conc·e.ntration (µg/Ll 

(11g/L) 
(µg/ L) 

0.403 

1.429 

0.577 

1.207 

0.495 

0.432 

0.806 

1.029 62.00 

0.477 

0.625 

0.691 

0.954 

0.638 

0.522 

1.200 

0.792 

0.650 

0.550 

0.665 

0.441 

0.497 
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Max 
Ava ilab le Detect Hazard COPEC 

Bioac·c, Detect> 
Benchmark >= 5% Quotient Ident ifi cat ion 

Be nchmark 

N N N ot a COPEC 

N N N Not a COPEC 

N N N Not a COPEC 

N N Not a COPEC 

N N N Not a COPEC 

N N ot a COPEC 

N N N ot a COPEC 

y N N Not a COPEC 

N N N ot a COPEC 

N N N ot a COPEC 

N N N Not a COPEC 

N N N Not a COPEC 

N N N Not a COPEC 

N N N Not a COPEC 

N N N Not a COPEC 

N N N Not a COPEC 

N N N Not a COPEC 

N N N Not a COPEC 

N N Not a COPEC 

N N N ot a COPEC 

N N N Not a COPEC 



Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table C-6. COPEC Identification fo r Pore Water - Onsite Ravines 

Maximum 
Average Max 

Chem ic,a l CAS Detedion Detected Benchm ark Availab le Detect Hazard COPEC 
Analyte MDL Bioacc. Detect > 

Group Number Frequency Concentration 
(µg/L) 

(µg/L) Benchmark >= 5% 
Benchmark 

Quotient Identification 

(µg/L) 

Metals A'luminu m 7429-9 0--5 50% 1,155.500 8 1.286 87.00 y N y y 13 .28 COPEC 

Metals Ant imony 7440-36.() 14% 2.500 3.044 190.00 y N y N 0.01 Not a COPEC 

Metals Arsenic 7440-38--2 64% 24.700 2.096 0 .02 y N y y 1235.00 COPEC 

Metals Bar ium 7440-39-3 100% 77.500 3.636 2.20.00 y N y N 0.3 5 Not a COPEC 

Metals Bery llium 7440-41-7 0% 3.022 100.00 y N N Not a COPEC 

Metals Cadm ium 7440-43-9 29% 1.200 1.204 10.00 y N y N 0.12 Not a COPEC 

Metals Chrom ium 7440-47-3 29% 1.700 4.164 230.67 y N y N 0.0 1 Not a COPEC 

Metals Cobalt 7440-48-4 36% 5.000 1.642 19.00 y N y N 0.26 Not a COPEC 

Metals Coppe r 7440-50--8 57% 8 5.000 6.558 200.00 y N y N 0.43 Not a COPEC 

Metals Ir on 7439-89 -6 79% 29,4-00 .000 75.543 1,000.00 y N y y 29 .4{) COPEC 

Metals Lead 7439-92-1 79% 120.000 0.866 100.00 y N y y 1.20 COPEC 

Metals Manganese 7439-96-5 86% 5,000.000 3.665 1,697.71 y N y y 2.95 COPEC 

Metals Mercury 7439-97-6 64% 0.004 0.017 0.01 y y y N 0.37 COPEC 

Metals Nickel 7440-02-0 43% 12.000 7.839 100.00 y N y N 0. 12 Not a COPEC 

Metals Selenium 7782 -49- 2 86% 89. 100 3.379 20.00 y y y y 4.46 COPEC 

Metals Sil ver 7440-22-4 0% 1.219 N N N Not a COPEC 

Metals Thallium 7440-28-0 0% 2.191 N N N Not a COPEC 

Metals Vanadium 7440-62-2 50% 13.600 4.113 N N y Source of Uncertainty 

Metals Zinc 7440-66-6 57% 634.000 33 .0 61 2,000.00 y N y N 0.32 ot a COPEC 

Metals, Diss A lumin um 7429-9 0--5 36% 44.700 83.143 87.00 y N y N 0.51 ot a COPEC 

Metals, Diss Ant im ony 7440-36-0 29% 21. 700 3.044 190.00 y N y N 0.11 Not a COPEC 

Metals, Diss Arsenic 7440-38-2 57% 2.2.4-00 2.096 0.02 y N y y 1120.00 COPEC 

Metals, Diss Ba rium 7440-39-3 100% 77.800 3.636 220.00 y N y N 0.3 5 ot a COPEC 

Metals, Diss Bery llium 7440-41-7 0% 3.022 100.00 y N N Not a COPEC 

Metals, Diss Cadm ium 7440-43-9 21% 1.200 1.204 10.00 y N y N 0.12 Not a COPEC 

Metals, Diss Chromium 7440-47-3 36% 0.700 4.072 230.67 y N y N 0.00 ot a COPEC 

Metal s, Diss Cobalt 7440-48-4 43% 4.200 1.606 19.00 y N y N 0.22 Not a COPEC 

Metals, Diss Copper 7440-50--8 50% 80. 700 6.412 200.00 y N y N 0.40 Not a COPEC 

Metals, Diss Iro n 7439-89"6 57% 28,500.000 74.086 1,000.00 y N y y 28 .50 COPEC 

Metals, Diss Lead 7439-92-1 50% 67.100 0.866 100.00 y N y N 0.67 Not a COPEC 
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Basel ine Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table C-6. CO PEC Iden t if icat ion for Pore Water - Onsit e Ravines 

Mallimum 
Average Max 

ChemiLal CAS Det ection Detected Benchmark Avai lab le Detect Hazard COPEC 
Analyte M DL Bioacr . Detect > 

Group Num ber Frequency Conce nt ration 
(11g/L) 

(µg/L) Benchmark >= 5% 
Bench mark 

Quotient l dent ific.a t ion 

(µg/L) 

Meta ls, Diss Manganese 7439-96-5 86% 4,600.000 3.665 1,697 .71 y N y y 2.71 CO PEC 

Meta'ls, Diss Mercury 7439-97-6 64% 0.002 0.0 17 0 .01 y y y N 0.23 CO PEC 

Metals, Diss Nickel 7440-02-0 36% 6.400 7.668 100.00 y N y N 0.06 Not a COPEC 

Metals, Diss Selenium 7782-49-2 86% 93.000 3.379 20.00 y y y y 4.65 CO PEC 

Metals, Diss Silver 7440-22 -4 0% 1.219 N N N ot a COPEC 

Metals, Diss Thall ium 7440-28-0 0% 2.191 N N N Not a COPEC 

Metals, Diss Vanad ium 7440-62-2 21% 1.100 4.113 N N y Source of Uncerta inty 

Metals, Diss Zinc 7440-66-6 50% 662.000 33.061 2,000.00 y N y N 0.33 ot a COPEC 

SVOCs Acenaphthene 83-32-9 0% 0.021 N N N Not a COPEC 

SVOCs Acenaphthylene 208-96-8 0% 0.022 N N N ot a COPEC 

SVOCs Acetophenone 98-86-2 0% 1.387 N N N Not a COPEC 

SVOCs Ant hracene 120-12-7 0% 0.036 N N N ot a COPEC 

SVOCs At razine 1912-24-9 0% 1.699 N N N ot a COPEC 

SVOCs Benzaldehyde 100-52-7 0% 1.641 N N N ot a COPEC 

SVOCs Benzo(a)ant hracene 56-55-3 0% 0.027 N N N Not a COPEC 

SVOCs Benzo(a)pyrene 50-32-8 0% 0.025 N N N ot a COPEC 

SVOCs Benzo(b)fluoranthene 205-99-2 0% 0.024 N N N Not a COPEC 

SVOCs Benzo(g,h, i)perylene 191-24-2 0% 0.031 N N N Not a COPEC 

SVOCs Benzo(k)fluoranthene 207-08-9 0% 0.025 N N N Not a COPEC 

SVOCs 1,1'-Biphenyl 92-52 -4 0% 1.670 N N N ot a COPEC 

SVOCs 4-Bromophenyl-phenylether 101-55-3 0% 1.416 N N N ot a COPEC 

SVOCs Buty lbenzylphthalate 85-68-7 0% 1.351 N N N ot a COPEC 

SVOCs Capro lactam 105-60-2 0% 1.939 N N N Not a COPEC 

SVOCs Carbazo le 86-74-8 0% 1.375 N N N Not a COPEC 

SVOCs 4-Chloroan il ine 106-47-8 0% 1.407 N N N ot a COPEC 

SVOCs bis(2-Ch loroethoxy)met hane 111-9 1-1 0% 1.411 N N N Not a COPEC 

SVOCs Bis{2 -Ch loroethyl) ether 111-44-4 0% 1.398 N N N Not a COPEC 

SVOCs 4-Chloro-3-methy lp henol 59-50-7 0% 1.407 N N N ot a COPEC 

SVOCs 2-Chloronaph thalene 91-58-7 0% 1.686 N N N Not a COPEC 

SVOCs 2-Chlorophenol 95-57-8 0% 1.201 N N N ot a COPEC 
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Table C-6. COPEC Identification for Pore Waler - Onsite Ravines 

Maximum 
Average Max 

Chemical CAS Det edion Detected Benchmark Available Detect Hazard CO PEC 
Ana lyte MDL 

(µg/ l ) 
Bioacc. Detect > 

Ident ificat ion Group Number Frequency Concentration 
(11g/L) 

Benchma rk >= 5% 
Benchmark 

Quotient 

(µg/l) 

SVOCs 4-Chloro phenyl-p heny l ether 7005-72-3 0% 1.764 N N N Not a COPEC 

SVOCs Chrysene 218-01-9 0% 0.020 N N ot a COPEC 

SVOCs Dibenzo(a,h)ant hracene 53-70-3 0% 0.034 N N N Not a COPEC 

SVOCs Dibenzofuram 132-64-9 0% 1.651 N N N Not a COPEC 

SVOCs 3,3 '-Dich lorobenzid ine 91-94-1 Oo/o 1.254 N N N Not a COPEC 

SVOCs 2,4-Dichlorophenol 120-83-2 0% 1.465 N N N Not a COPEC 

SVOCs Diet hylpht halat e 84-66 -2 0% 1.543 N N N ot a COPEC 

SVOCs 2,4-Dimethylphenol 105-67-9 0% 1.259 N N N ot a COPEC 

SVOCs Dimethylphthalat e 131-11-3 0% 1.783 N N N ot a COPEC 

SVOCs Di-n-butylphthalat e 84-74 -2 0% 1.52 1 N N N Not a COPEC 

SVOCs 4,6-Dinitro-2-met hy lphenol 534-52-1 0% 1.469 N N N ot a COPEC 

SVOCs 2,4-Dinit rophenol 51-28-5 0% 0.916 N Not a COPEC 

SVOCs 2,4-Din itrotoluene 121-14-2 0% 1.504 N N N ot a COPEC 

SVOCs 2,6-Dinit rot oluene 606-20-2 0% 1.664 N N N Not a COPEC 

SVOCs Di-n-octy lphthalate 117-84-0 0% 1.290 N N N Not a COPEC 

SVOCs 1,4-Dioxane 123-91-1 0% 0.874 N N N Not a COPEC 

SVOCs bis(2-Ethylhexyl )p hthalate 117-81-7 0% 1.314 N N N ot a COPEC 

SVOCs Fluoranthene 206-44 -0 0% 0.024 N N N Not a COPEC 

SVOCs Fluorene 86-73 -7 0% 0.021 N N N Not a COPEC 

SVOCs Hexa chlorobenzene 118-74-1 0% 1.424 N y N ot a COPEC 

SVOCs Hexac hlorobutadiene 87-68-3 0% 1.489 N y ot a COPEC 

SVOCs Hexach lorocyclo-pentadiene 77-47-4 0% 2.707 N N N Not a COPEC 

SVOCs Hexachloroethane 67-72-1 0% 1.433 N N N Not a COPEC 

SVOCs lnde no(l,2,3-cd)pyrene 193-39-5 0% 0.029 N N N ot a COPEC 

SVOCs lsophorone 78-59 -1 0% 1.336 N N N Not a COPEC 

SVOCs 1-Methylnap hthalene 90-12-0 0% 0.048 N N N ot a COPEC 

SVOCs 2-Methylnap hthalene 9 1-57-6 36% 0.073 0.022 N N y Sou rce of Uncertaint y 

SVOCs 2-Methylphenol 95-48-7 0% 1.233 N N N ot a COPEC 

SVOCs 3-M ethy lphenol + 4-Methylphenol 106-44 -5 0% 0.610 N N N Not a COPEC 
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Tab le C-6. COPEC Ident if ication fo r Pore Water - Onsite Ravines 

Maxim um 
Average Max 

Chemical CAS Det ection Detected Benchmark Ava i lab le Det ect Hazard COPEC 
Analyt e M DL Bioacc. Detect > 

Group Numbe r Frequency Concentration 
(µg/L) 

(µg/Lj Benchmark >= 5% 
Benchmark 

Quot ient ldent if kat ion 

(µg/Lj 

SVOCs 4-Methylphenol 106-44-5 0% 1.649 N N ot a COPEC 

SVOCs Naphthalene 91-20-3 36% 0.330 0.035 N N y Source of Uncertain ty 

SVOCs 2-Nit roan iline 88-74-4 0% 1.411 N N N ot a COPEC 

SVOCs 3-Nit roan iline 99-09-2 0% 1.368 N N ot a COPEC 

SVOCs 4-Nit roan iline 100-01-6 0% 1.670 N N N Not a COPEC 

SVOCs Nit robenzene 98-95 -3 0% 1.375 N N N ot a COPEC 

SVOCs 2-Nit rophenol 88-75-5 0% 1.361 N N Not a COPEC 

SVOCs 4-Nit ropheno'I 100-02-7 0% 1.643 N N Not a COPEC 

SVOCs N-Nit roso-di-n propylamine 621-64-7 0% 1.631 N N ot a COPEC 

SVOCs N-Nitrosod ipheny lamine 86-30-6 0% 1.563 N N N Not a COPEC 

SVOCs 2,2'-Oxybis(l --ch loropro pane I 108-60-1 0% 1.39 1 N N Not a COPEC 

SVOCs Pentach lorophenol 87-86-5 7% 0.820 0.134 15.00 y y y N 0.05 COPEC 

SVOCs Phenant hrene 85-01 -8 0% 0.025 N N N Not a COPEC 

SVOCs Phenol 108-95-2 7% 12.000 1.213 2,560 .00 y N y N 0.00 Not a COPEC 

SVOCs Pyrene 129 -00-0 0% 0.028 N N Not a COPEC 

SVOCs 1,2,4,5-Tetrachlorob enzene 95-94-3 0% 1.731 N N N Not a COPEC 

SVOCs 2,3,4,6-Tet rachlorop henol 58-90-2 0% 1.510 N N ot a COPEC 

SVOCs 2,4,5-Trich lorophenol 95-95-4 0% 1.434 N N ot a COPEC 

SVOCs 2,4,6-Trichloro phenol 88-06-2 0% 1.449 N N N Not a COPEC 

voes Aceton e 67-64-1 21% 36.000 2.400 1,700.00 y y N 0.02 ot a COPEC 

voes Benzene 71-43-2 0% 0.119 N N N ot a COPEC 

v oes Bromoch loromethane 74-97-5 0% 0.189 N N N ot a COPEC 

voes Bro mod ichloromethane 75-27-4 0% 0.165 N N ot a COPEC 

voes Bromofo rm 75-25-2 0% 0.189 N N N ot a COPEC 

voes Bromomethane 74-83-9 0% 0.161 N N N ot a COPEC 

voes 2-Butanone 78-93 -3 0% 2.386 N N ot a COPEC 

voes Carbon disulfide 75-15-0 21% 0.530 0.106 15.00 y N y N 0.04 ot a COPEC 

voes Carbon tetrachlor ide 56-23-5 0% 0.158 N N N Not a COPEC 

voes Chl orobenzene 108-90-7 0% 0.098 N N ot a COPEC 

voes Chloroethane 75-00-3 0% 0.164 N N ot a COPEC 
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Table C-6. CO PE C ldent ifiu 1t ion for Pore Water - Onsite Ravines 

Maximum 
Average Max 

Chemica l CAS Detect ion Detected Benchmark Availab le Det ect Hazard COPEC 
Analyt e M DL Bioacc. Detect > 

Group Number Frequency Concentration 
(r,g/L) 

(µg/L) Benchmark >= 5% 
Bench mark 

Quot ient Ide nt ifica t io n 

(µg/LI 

voes Ch loroform 67-66-3 7% 1.509 0.084 N N y Source of Uncertain t y 

voes Ch loromethane 74-87-3 0% 0.177 N N Not a COPEC 

voes Cyc lohexane 110-82-7 0% 0.189 N N N Not a COPEC 

voes Dibromoch loromethane 124-48-1 0% 0.170 N N N Not a COPEC 

voes 1,2-Dibromo-3-chloropropane 96-12-8 0% 0.316 N N N Not a COPEC 

voes 1,2-Dibromoethane 106-93-4 0% 0.137 N N Not a COPEC 

voes 1,2-Dich lorobenzene 95-50-1 0% 0.132 N N Not a COPEC 

voes 1,3-Dich lorobenzene 541-73-1 7% 0.190 0.124 22.00 y N y N 0.01 ot a COPEC 

voes 1,4-Dich lorobenzene 106-46-7 0% 0.136 N N Not a COPEC 

voes Dich lorodifluoromethane 75-71-8 0% 0.166 N N N Not a COPEC 

voes 1,1-Dichloroethane 75-34-3 0% 0.091 N N N Not a COPEC 

voes 1,2-Dich loroethane 107--06-2 0% 0.082 N N N Not a COPEC 

voes 1,1-Dich loroet hene 75-35-4 0% 0.148 N N ot a COPEC 

voes cis-1,2-Dich loroethene 156-59-2 7% 0.780 0.159 N N y Source of Uncertaint y 

voes trans-1,2-Dich loroethene 156-60-5 0% 0.143 N N N Not a COPEC 

voes 1,2-Dich loropropane 78-87-5 0% 0.146 N N Not a COPEC 

voes cis-1,3-Dich loropropen e 10061-01-5 0% 0.167 N N N Not a COPEC 

voes trans-1,3-Dich loropropene 10061-02-6 0% 0.128 N N N Not a COPEC 

voes Et hylbe nze ne 100-41-4 0% 0.094 N N N Not a COPEC 

voes 2-Hexanone 591-78-6 0% 1.579 N N N Not a COPEC 

voes lsopropy lbenzene 98-82-8 0% 0.091 N N N Not a COPEC 

voes Methyl acetate 79-20-9 0% 0.246 N N N ot a COPEC 

voes Methyl t ert-buty l ethe r 1634-04-4 0% 0.131 N N N Not a COPEC 

voes Methylene chlo ride 75-09-2 0% 0.202 N N Not a COPEC 

voes Methylcyc lohexane 108-87-2 0% 0.186 N N N Not a COPEC 

voes 4-Methyl-2-;pent anone 108-10-1 0% 1.607 N N N Not a COPEC 

voes Styr ene 100-42-5 0% 0.094 N N N Not a COPEC 

voes Tet rachloroethene 127-18-4 0% 0.122 N N N Not a COPEC 

voes 1,1,2,2-Tetrach loroethane 79-34-5 0% 0.216 N Not a COPEC 

voes Toluene 108-88-3 14% 0.530 0.115 62.00 y N y N 0.01 ot a COPEC 
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Tab le C-6. COPEC Identification for Pore Water - Onsite Ravines 

Chemica l 

Group 
Ana lyte 

voes 1,1,1-Trichlaroethane 

v o es 1,1,2-Trichlaroet hane 

v oes 1,2,3-Trichlarobenzene 

voes 1,2,4-Trich larobenzen e 

v oes Tr ichloroet:hene 

v oes Tr ic:hlarofluaromethane 

v oes 1,2,3-Trichlaropropane 

v oes 
1,1,2-Trichlaro-1,2,2-

Tr iflu oraethane 

v oes 1,2,4-Trim ethylbenzen e 

voes 1,3,5-Trimethylbenzene 

voes Vinyl ch lo ride 

v o es m, p-Xylene 

voes a-Xylene 

Notes: 

COPEe: Contam inants of potent ial ecologica l cancem 

MDL: Met hod detection lim it 

µg/ l : M icrog ram per l iter 

SVOCs: Semi vo'latile orga nic compo unds 

SWA: State wi ldlife area 

VOCs: Volatile organic compounds 

Detection 

M aximum 

Det ected CAS 

Number Frequency Concentra t ion 

(µg/LI 

71-55 -6 0% 

79-00-5 0% 

87-61-6 0% 

120-82-1 0% 

79-01-6 

75-69-4 

96-18-4 

76-13-1 

95-63-6 

lOS-67-8 

75-01-4 

179601-23-1 

95-47-6 

7% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0.086 

Average 
Benchmark 

MDL 
(µg/LI 

(11g/ LI 

0.157 

0.225 

0.149 

0.144 

0.117 

0.108 

0.410 

0.145 

0.260 

0.160 

0.145 

0.088 

0.086 
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Max 
Availab le Detect Hazard COPEC 

Benchma rk 
Bioacc. Detect > 

Quotient Ident ification >= 5% 
Benchmark 

N N Not a COPEC 

N N N Not a COPEC 

N N Not a COPEC 

N N N Not a COPEC 

N y Source of Uncertainty 

N N ot a COPEC 

N N ot a COPEC 

N N N ot a COPEC 

N N Not a COPEC 

N N Not a COPEC 

N N Not a COPEC 

N N N ot a COPEC 

N N N Not a COPEC 



Baseline Ecological Risk Assessment Work Plan Operable Unit 2 Colorado Smelter Site 

Table C-7. COPEC Identification for Surficial Soil 

Maximum 
Average Max 

Chemical CAS Detection Detected Benchmark Available Detect Hazard COPEC 
Analyte 

Number Concentration 
MDL 

{mg/kg) Benchmark 
Bioacc. Detect> 

Quotient Identification Group Frequency >=5% 

{mg/kg) 
{mg/kg) Benchmark 

Metals Aluminum 7429-90-5 100% 6,900,000 5.400 N N y Source of Uncertainty 

Metals Antimony 7440-36-0 93% 19,500 0.067 0.27 y N y y 72 COPEC 

Metals Arsenic 7440-38-2 100% 1,180,000 0,064 6.8 y N y y 174 COPEC 

Metals Barium 7440-39-3 100% 1,540,000 0.301 110 y N y y 14 COPEC 

Metals Beryllium 7440-41-7 91% 3.300 0,045 2.5 y N y y 1 COPEC 

Metals Cadmium 7440-43-9 100% 69,800 0.061 0.36 y N y y 194 COPEC 

Metals Chromium 7440-47-3 100% 390,000 0,093 0.4 y N y y 975 COPEC 

Metals Chromium, Hexava lent 18540-29-9 79% 3,270 0.012 0.34 y N y y 10 COPEC 

Metals Cobalt 7440-48-4 100% 15.000 0,036 13 y N y y 1 COPEC 

Metals Copper 7440-50-8 100% 2,130,000 0.190 28 y N y y 76 COPEC 

Metals Iron 7439-89-6 100% 18,000.000 1.400 N N y Source of Uncertainty 

Metals Le ad 7439-92-1 100% 9,290,000 0.314 11 y N y y 845 COPEC 

Metals Manganese 7439-96-5 100% 8,630,000 0.401 220 y N y y 39 COPEC 

Metals Mercury 7439-97-6 95% 11.500 0.020 0.013 y y y y 885 COPEC 

Metals Nickel 7440-02-0 100% 5,300,000 0.069 38 y N y y 139 COPEC 

Metals Selenium 7782-49-2 91% 11.000 0.373 0.52 y y y y 21 COPEC 

Metals Silver 7440-22-4 96% 36,700 0.038 4.2 y N y y 9 COPEC 

Metals Thallium 7440-28-0 90% 1.600 0.047 0.05 y N y y 32 COPEC 

Metals Vanadium 7440-62-2 100% 55,000 0.175 7,8 y N y y 7 COPEC 

Metals Zinc 7440-66-6 100% 11,900.000 1.290 46 y N y y 259 COPEC 

SVOCs Low Molecular Weight PAHs PAH_Low 100% 2.479 0.008 29 y N y N 0 Not a COPEC 

SVOCs Acenaphthene 83-32-9 90% 0.260 0.001 N N y Source of Uncertainty 

SVOCs Acenaphthylene 208-96-8 98% 0.120 0.001 N N y Source of Uncertainty 

SVOCs Anthracene 120-12-7 97% 0.300 0.001 N N y Source of Uncertainty 

SVOCs Fluorene 86-73-7 76% 0.200 0.001 N N y Source of Uncertainty 

SVOCs 1-M ethyl naphthalene 90-12-0 68% 0.011 0.002 N N y Source of Uncertainty 

SVOCs 2-M ethyl naphthalene 91-57-6 98% 0.410 0.001 N N y Source of Uncertainty 

SVOCs Naphthalene 91-20-3 93% 0.160 0.001 N N y Source of Uncertainty 

SVOCs Phenanthrene 85-01-8 100% 1.400 0.002 N N y Source of Uncertainty 

SVOCs High Molecular Weight PAHs PAH_High 100% 12.014 0.024 1.1 y N y y 11 COPEC 

SVOCs Be nzo(a)anthrace ne 56-55-3 100% 1.500 0.002 N N y Source of Uncertainty 

SVOCs Benzo(a)pyrene 50-32-8 100% 1.200 0,002 N N y Source of Uncertainty 
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Table C-7. COPEC Identification for Surficial Soll 

Maximum 
Average Max 

Chemical CAS Detection Detected Benchmark Available Detect Hazard COPEC 
Analyte 

Number Concentration 
MDL 

{mg/kg) Benchmark 
Bioacc. Detect> 

Quotient Identification Group Frequency >=5% 

{mg/kg) 
{mg/kg) Benchmark 

SVOCs Benzo(b)fluoranthene 205-99-2 100% 2.000 0.003 N N y Source of Uncertainty 

SVOCs Benzo(g,h,i)perylene 191-24-2 100% 0.430 0.003 N N y Source of Uncertainty 

SVOCs Be nzo( k)flu ora nth ene 207-08-9 100% 0.640 0.002 N N y Source of Uncertainty 

SVOCs Chrysene 218-01-9 100% 1.800 0.002 N N y Source of Uncertainty 

SVOCs Dibenzo( a,h )anthracen e 53-70-3 21% 0.034 0.002 N N y Source of Uncertainty 

SVOCs Fluoran thene 206-44-0 100% 2.300 0.002 N N y Source of Uncertainty 

SVOCs lndeno(l ,2,3-cd)pyrene 193-39-5 100% 0.380 0.003 N N y Source of Uncertainty 

SVOCs Pyrene 129-00-0 100% 1.800 0.002 N N y Source of Uncertainty 

SVOCs Acetophenone 98-86-2 1% 0.092 0.028 N N N Not a COPEC 

SVOCs Atrazine 1912-24-9 0% 0.035 N N N Not a COPEC 

SVOCs Benzaldehyde 100-52-7 2% 0.021 0.031 N N N Not a COPEC 

SVOCs 1,1'-Biphenyl 92-52-4 2% 0.450 0.038 0.2 y N N y Not a COPEC 

SVOCs 4-Bromophenyl-phenylether 101-55-3 0% 0.037 N N N Not a COPEC 

SVOCs Butylbenzyl phtha late 85-68-7 5% 0.039 0.034 0.59 y N N N Not a COPEC 

SVOCs Caprolactam 105-60-2 0% 0.038 N N N Not a COPEC 

SVOCs Carbazole 86-74-8 5% 0.142 0.034 N N y Source of Uncertainty 

SVOCs 4-Chloroaniline 106-47-8 0% 0.032 N N N Not a COPEC 

SVOCs bis(2-Chloroethoxy)methane 111-91-1 0% 0.033 N N N Not a COPEC 

SVOCs Bis(2-Ch loroethyl)ether 111-44-4 0% 0.031 N N N Not a COPEC 

SVOCs 4-Chloro-3-methylphenol 59-50-7 0% 0.033 N N N Not a COPEC 

SVOCs 2-Chloronaphthalene 91-58-7 0% 0.037 N N N Not a COPEC 

SVOCs 2-Chlorophenol 95-57-8 0% 0.033 N N N Not a COPEC 

SVOCs 4-Chlorophenyl-phenyl ether 7005-72-3 0% 0.033 N N N Not a COPEC 

SVOCs Dibenzofuran 132-64-9 6% 0.140 0.037 0.15 y N y N 1 Not a COPEC 

SVOCs 3,3 '-Dichlorobenzidi ne 91-94-1 0% 0.032 N N N Not a COPEC 

SVOCs 2,4-Dichlorophenol 120-83-2 0% 0.035 N N N Not a COPEC 

SVOCs Diethyl phtha late 84-66-2 0% 0.032 N N N Not a COPEC 

SVOCs 2,4-Dimethylphenol 105-67-9 0% 0.037 N N N Not a COPEC 

SVOCs Dimethy lphthalate 131-11-3 0% 0.036 N N N Not a COPEC 

SVOCs Di-n-buty lphth a late 84-74-2 1% 0.036 0.033 0.011 y N N y Source of Uncertainty 

SVOCs 4,6-Dinitro-2-methylphenol 534-52-1 0% 0.044 N N N Not a COPEC 

SVOCs 2,4-Dinitrophenol 51-28-5 0% 0.032 N N N Not a COPEC 
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Table C-7. COPEC Identification for Surficial Soil 

Maximum 
Average Max 

Chemical CAS Detection Detected Benchmark Available Detect Hazard COPEC 
Analyte 

Number Concentration 
MDL 

{mg/kg) Benchmark 
Bioacc. Detect> 

Quotient Identification Group Frequency >= 5% 

{mg/kg) 
{mg/kg) Benchmark 

SVOes 2,4-D in itrotolue ne 121-14-2 0% 0.037 N N N Not a COPEC 

SVOes 2,6-D in itrotolue ne 606-20-2 0% 0.034 N N N Not a COPEC 

SVOes Di-n-octylphtha late 117-84-0 0% 0.033 0.91 y N N Not a COPEC 

SVOes 1,4-Dioxane 123-91-1 0% 0.015 N N N Not a COPEC 

SVOes bis(2-Ethyl hexyl)phtha late 117-81-7 36% 0.990 0.033 0.02 y N y y so COPEC 

SVOes Hexachlorobenzene 118-74-1 0% 0,037 N y N Not a COPEC 

SVOes Hexach lo ro butadiene 87-68-3 0% 0.D35 N y N Not a COPEC 

SVOes Hexach lo rocycl o-pe ntad iene 77-47-4 0% 0.053 N N N Not a COPEC 

SVOes Hexachloroethane 67-72-1 0% 0.029 N N N Not a COPEC 

SVOes lsophorone 78-59-1 0% 0.031 N N N Not a COPEC 

SVOes 2-Methylphenol 95-48-7 0% 0.032 N N N Not a COPEC 

SVOes 3-Methylphenol + 4-Methylphenol 106-44-5 0% 0.027 0.69 y N N Not a COPEC 

SVOes 4-Methylphenol 106-44-5 0% 0.048 N N N Not a COPEC 

SVOes 2-Nitroaniline 88-74-4 0% 0.039 N N N Not a COPEC 

svoes 3-Nitroaniline 99-09-2 0% 0.029 N N N Not a COPEC 

SVOes 4-Nitroaniline 100-01-6 0% 0.034 N N N Not a COPEC 

SVOes Nitrobenzene 98-95-3 0% 0.032 N N N Not a COPEC 

SVOes 2-Nitrophenol 88-75-5 0% 0.037 N N N Not a COPEC 

SVOes 4-Nitrophenol 100-02-7 0% 0.040 N N N Not a COPEC 

SVOes N-Nitroso-di-n propylamine 621-64-7 0% 0.032 N N N Not a COPEC 

SVOes N-Nitrosodiphenylamine 86-30-6 2% 0.021 0,036 0.545 y N N N Not a COPEC 

SVOes 2,2'-Oxybis(l-chloropropane) 108-60-1 0% 0.031 N N N Not a COPEC 

SVOes Pentach lo rophe nol 87-86-5 26% 0.032 0.005 2.1 y y y N 0 COPEC 

SVOes Phenol 108-95-2 0% 0.034 N N N Not a COPEC 

SVOes 1,2,4,5-Tetrach loro benzene 95-94-3 0% 0.037 N N N Not a COPEC 

SVOes 2,3,4,6-Tetrach loro phenol 58-90-2 0% 0.036 N N N Not a COPEC 

SVOes 2,4,5-Trichlorophenol 95-95-4 0% 0.035 N N N Not a COPEC 

SVOes 2,4,6-Trichlorophenol 88-06-2 0% 0.040 N N N Not a COPEC 

voes Acetone 67-64-1 38% 0.170 0.047 0.04 y N y y 4 COPEC 

voes Benzene 71-43-2 0% 0.007 0.12 y N N Not a COPEC 

voes Bromochloromethane 74-97-5 0% 0.006 N N N Not a COPEC 

voes Bromodich loromethane 75-27-4 0% 0.005 N N N Not a COPEC 
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Table C-7. COPEC Identification for Surficial Soil 

Maximum 
Average Max 

Chemical CAS Detection Detected Benchmark Available Detect Hazard COPEC 
Analyte 

Number Concentration 
MDL 

{mg/kg) Benchmark 
Bioacc. Detect> 

Quotient Identification Group Frequency >= 5% 

{mg/kg) 
{mg/kg) Benchmark 

voes Bromoform 75-25-2 0% 0.005 0.07 y N N Not a COPEC 

voes Bromomethane 74-83-9 0% 0.013 0.002 y N N Not a COPEC 

voes 2-Butanone 78-93-3 6% 0.033 0.030 1 y N y N 0 Not a COPEC 

voes Carbon disulfide 75-15-0 2% 0.004 0.006 0.005 y N N N Source of Uncertainty 

voes Carbon tetrachloride 56-23-5 0% 0.007 0.05 y N N Not a COPEC 

voes Chlorobenzene 108-90-7 0% 0.005 2.4 y N N Not a COPEC 

voes Chloroethane 75-00-3 0% 0.009 N N N Not a COPEC 

voes Chloroform 67-66-3 1% 0.006 0.006 0.05 y N N N Not a COPEC 

voes Chloromethane 74-87-3 0% 0.007 N N N Not a COPEC 

voes Cyclohexane 110-82-7 0% 0.010 N N N Not a COPEC 

voes Dibromoch loromethane 124-48-1 0% 0.006 N N N Not a COPEC 

voes 1,2-Dibromo-3-chloropropane 96-12-8 0% 0.008 N N N Not a COPEC 

voes 1,2-Dibromoethane 106-93-4 0% 0.005 N N N Not a COPEC 

voes 1,2-Dich lorobenzene 95-50-1 0% 0.006 0.09 y N N Not a COPEC 

voes 1,3-Dich lorobenzene 541-73-1 0% 0.006 N N N Not a COPEC 

voes 1,4-Dich lorobenzene 106-46-7 0% 0.005 0.89 y N N Not a COPEC 

voes Dichlorod ifl uorometh a ne 75-71-8 0% 0.010 N N N Not a COPEC 

voes 1,1-Dich loroethane 75-34-3 0% 0.006 0.14 y N N Not a COPEC 

voes 1,2-Dich loroethane 107-06-2 0% 0.005 0.4 y N N Not a COPEC 

voes 1,1-Dich loroethene 75-35-4 0% 0.008 0.04 y N N Not a COPEC 

voes cis-1,2-Dich loroethene 156-59-2 1% 0.031 0.006 0.04 y N N N Not a COPEC 

voes tra ns-1,2-Dich loroethene 156-60-5 0% 0.006 0.04 y N N Not a COPEC 

voes 1,2-Dich loropropane 78-87-5 0% 0.006 0.28 y N N Not a COPEC 

voes cis-1,3-D ich lo roprope ne 10061-01-5 0% 0.006 N N N Not a COPEC 

voes tra ns-1,3-Dich loropropene 10061-02-6 0% 0.009 N N N Not a COPEC 

voes Ethylbenzene 100-41-4 1% 0.750 0.006 0.27 y N N y Not a COPEC 

voes 2-Hexanone 591-78-6 9% 0.019 0.030 0.36 y N y N 0 Not a COPEC 

voes lsopropylbenzene 98-82-8 1% 0.800 0.005 N N N Not a COPEC 

voes Methyl acetate 79-20-9 6% 0.004 0.007 N N y Source of Uncertainty 

voes Methyl tert-butyl ether 1634-04-4 0% 0.006 N N N Not a COPEC 

voes Methylene chloride 75-09-2 22% 0.014 0.006 2.6 y N y N 0 Not a COPEC 

voes Methylcyclohexane 108-87-2 1% 0.770 0.011 N N N Not a COPEC 
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Table C-7. COPEC Identification for Surficial Soil 

Maximum 
Average Max 

Chemical CAS Detection Detected Benchmark Available Detect Hazard COPEC 
Analyte 

Number Concentration 
MDL 

(mg/kg) Benchmark 
Bioacc. Detect> 

Quotient Identification Group Frequency >=5% 

(mg/kg) 
(mg/kg) Benchmark 

voes 4-Methy l-2-pentanone 108-10-1 0% 0.010 9,7 y N N Not a COPEC 

voes Styrene 100-42-5 0% 0.005 1.2 y N N Not a COPEC 

voes Tetra ch loroethene 127-18-4 0% 0,006 0,06 y N N Not a COPEC 

voes 1,1,2,2-T etrachloroethane 79-34-5 0% 0.006 0.127 y N N Not a COPEC 

voes Toluene 108-88-3 5% 0.420 0.006 0.15 y N y y 3 COPEC 

voes 1,1,1-Trich loroetha ne 71-55-6 0% 0.005 0.04 y N N Not a COPEC 

voes 1,1,2-Trich loroetha ne 79-00-5 0% 0,005 0.32 y N N Not a COPEC 

voes 1,2,3-Trichlorobenzene 87-61-6 0% 0.006 20 y N N Not a COPEC 

voes 1,2,4-Trichlorobenze ne 120-82-1 0% 0.006 0.27 y N N Not a COPEC 

voes Trichloroethen e 79-01-6 0% 0.005 0.06 y N N Not a COPEC 

voes Trichlorofluoromethane 75-69-4 0% 0,008 52 y N N Not a COPEC 

voes 1,2,3-Trich loropro pane 96-18-4 0% 0,003 N N N Not a COPEC 

voes 1, 1,2 -T rich loro-1,2,2 -T riflu o roe thane 76-13-1 0% 0.012 N N N Not a COPEC 

voes 1,2,4-Trimethylbenzene 95-63-6 5% 18,000 0.001 N N y Source of Uncertainty 

voes 1,3,5-Trimethylbenzene 108-67-8 3% 24,000 0.001 N N N Not a COPEC 

voes Vinyl chloride 75-01-4 1% 0.039 0.007 0.03 y N N y Not a COPEC 

voes m,p-Xylene 179601-23-1 2% 4.800 0.005 N N N Not a COPEC 

voes a-Xylene 95-47-6 2% 2.400 0.005 0.1 y N N y Not a COPEC 

Notes: 

COPEC: Contaminants of potential ecological concern 

MDL: Method detection limit 

mg/kg: Milligram per kilogram 

SVOCs: Semi volatile organic compounds 

SWA: State w ildlife area 

VOCs: Volatile organic compounds 
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