
  

   
   

      
     

 
             

           
             

                
            
              

             
          

          
                

   
 

              
            

           
        

         
         

     
             

               
          

             
 

        
 

              
             

         
        

             
            

           
       

          
             

 

RECORD OF DECISION 
OPERABLE UNIT TWO 
DAVENPORT AND FLAGSTAFF SMELTERS SUPERFUND SITE 
SALT LAKE COUNTY, UTAH 

The U. S. Environmental Protection Agency (EPA), with the concurrence of the Utah 
Department of Environmental Quality (UDEQ), presents this Record of Decision (ROD) 
for Operable Unit Two (OU2) of the Davenport and Flagstaff Smelters Superfund Site 
(Site) in Salt Lake County, Utah. The ROD is based on the Administrative Record for 
OU2. The ROD presents a summary of the Remedial Investigation/Focused Feasibility 
Study (RI/FFS), actual and potential risks to human health and the environment, and a 
description of the Selected Remedy. The EPA and UDEQ followed the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), as amended, the 
National Oil and Hazardous Substance Pollution Contingency Plan (NCP), and 
appropriate policy and guidance in preparation of the ROD. The purpose of the ROD is 
to: 

1.	 Certify that the remedy selection process was carried out in accordance with the 
requirements of CERCLA, and to the extent practicable, the NCP. 

2.	 Provide a summary of the technical rationale and background information 
contained in the Administrative Record (AR). 

3.	 Provide information necessary for determining the conceptual engineering 
components, outline Remedial Action Objectives (RAOs), and select cleanup 
levels for the Selected Remedy. 

4.	 Provide the public with a consolidated source of information about the history, 
characteristics, and risk posed by the conditions at OU2, as well as a summary of 
the cleanup alternatives considered, their evaluation, the rationale behind the 
Selected Remedy, and the Agencies consideration of, and response to comments. 

The ROD is organized into three distinct sections: 

1.	 The Declaration functions as an abstract for the key information contained in the 
ROD and is the section of the ROD signed by EPA’s Assistant Regional 
Administrator for Ecosystems Protection and Remediation and the Executive 
Director of the Utah Department of Environmental Quality. 

2.	 The Decision Summary section provides an overview of the Site investigation, the 
cleanup alternatives evaluated, and the analysis of those options. The Decision 
Summary also identifies the Selected Remedy and explains how the remedy 
fulfills the statutory and regulatory requirements; and 

3.	 The Responsiveness Summary addresses public comments received on the 
Proposed Plan, the RI/FFS and other information in the Administrative Record. 
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Part 1 
Declaration 
Record of Decision 
Davenport and Flagstaff Smelters Superfund Site 
Operable Unit Two 
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DECLARATION FOR THE RECORD OF DECISION 
DAVENPORT AND FLAGSTAFF SMELTERS SUPERFUND SITE 
OPERABLE UNIT TWO 

Site Name and Location 

Davenport and Flagstaff Smelters Superfund Site 
Operable Unit Two (OU2) 
Salt Lake County, Utah 
CERCLIS # UTD988075719 

Statement of Basis and Purpose 

This decision document presents the Selected Remedy for OU2 of the Davenport and 
Flagstaff Smelters Superfund Site. The Record of Decision (ROD) has been developed in 
accordance with the requirements of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) of 1980, 42 U.S. Code (USC) 9601 et seq. 
as amended, and to the extent practicable, the National Oil and Hazardous Substance 
Pollution Contingency Plan (NCP), 40 CFR Part 300. 

This decision is based on the Administrative Record for OU2. The Administrative 
Record is available for review at the Sandy Library, located at 10100 South Petunia Way, 
Sandy, Utah. The Administrative Record may also be reviewed at the EPA Region 8 
Records Center, located at 1595 Wynkoop St., Denver, Colorado. 

The State of Utah, through the Utah Department of Environmental Quality (UDEQ) 
concurs with the Selected Remedy. 

Assessment of Site 

The response action selected in this ROD is necessary to protect the public health, or 
welfare, or the environment from actual or threatened releases of hazardous substances 
into the environment. Lead and arsenic contamination is present at concentrations that 
pose a significant risk to human health and the environment. 

Description of the Selected Remedy 

Since OU2 contains both commercial and undeveloped properties, and the risks 
associated with these areas are different, separate remedies were selected for each type of 
property. 

The Selected Remedy for addressing the Commercial Areas of OU2 is excavation and 
off-Site disposal of all soils in excess of 1,000 mg/kg lead, ex-situ treatment and off-Site 
disposal of principal threat waste, followed by the replacement of excavated soil with 
clean soil, and re-vegetation. 
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The Selected Remedy for the commercial area will achieve substantial long-term risk 
reduction through removal of contaminated soil and will allow the property to continue to 
be used for commercial purposes. The components of the Selected Remedy include: 

•	 Removal of existing vegetation from the contaminated areas. 
•	 Excavation of all surface soils with lead concentrations exceeding 1,000 mg/kg 

(not expected to exceed 12 inches) using a mixture of machine and hand 
excavation. 

•	 Ex-situ treatment of all principal threat waste by stabilizing leachable lead in soil. 
•	 Transportation to and disposal of all excavated soil at an appropriate landfill. 
•	 Placement of clean topsoil and re-vegetation of excavated areas. 
•	 Institutional Controls (ICs), such as environmental covenants under the State of 

Utah’s Environmental Covenants Act, conservation easements and/or land use 
controls established through Salt Lake County Zoning Authorities, and/or 
notification services, to ensure the remedy remains protective. 

The Selected Remedy for addressing the undeveloped areas of OU2 is the excavation and 
off-Site disposal of all soils in excess of 3,000 mg/kg lead and ex-situ treatment and off-
Site disposal of all principal threat waste, followed by the replacement of excavated soil 
with clean soil and re-vegetation. 

The Selected Remedy will achieve substantial long-term risk reduction through removing 
contaminated soil. The components of the selected remedy include: 

•	 Removal of existing vegetation from the contaminated areas. 
•	 Excavation of all surface soils with lead concentrations exceeding 3,000 mg/kg to 

an expected maximum depth of 18 inches. 
•	 Excavation of all principal threat waste. 
•	 Ex-situ treatment of all principal threat waste by stabilizing leachable lead in soil. 
•	 Transportation to and disposal of all excavated soil at an appropriate landfill. 
•	 Placement of clean topsoil and re-vegetation of excavated areas. 
•	 Removal and restoration of access road. 
•	 ICs, such as environmental covenants under the State of Utah’s Environmental 

Covenants Act, conservation easements and/or land use controls established 
through Salt Lake County Zoning Authorities, and/or notification services, to 
ensure the remedy remains protective. 

The Selected Remedies for OU2 address lead and arsenic contaminated soil associated 
with historical smelter activities. Surface water and ground water have been evaluated 
and have not been impacted by Site contamination. Principal threat waste is defined as 
soils with leachable levels of lead and arsenic above 5 mg/L based on the Toxicity 
Characteristic Leaching Procedure (TCLP). Stabilization of principal threat waste 
renders leachable lead in soil non-leachable so the soils can be disposed in a RCRA 
Subtitle D Landfill. 
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Two other Operable Units have addressed smelter contamination at the Site. Operable 
Unit One (OU1) addressed residential properties with lead and arsenic contaminated soils 
located on both the north and south sides of Little Cottonwood Creek. The OU1 cleanup 
was conducted from 2004 to 2007. Operable Unit Three (OU3) addressed agricultural 
land proposed for future residential use near the Flagstaff Smelter. OU3 was cleaned up 
by a private entity with EPA and UDEQ oversight. Both OU1 and OU3 were completed 
as Removal Actions. 

Statutory Determinations 

The Selected Remedy for OU2 is protective of human health and the environment, 
complies with federal and state requirements that are applicable or relevant and 
appropriate (ARARs) to the remedial action, is cost-effective, and utilizes permanent 
solutions and alternative treatment technologies to the maximum extent practicable. This 
remedy also satisfies the statutory preference for treatment as a principle element of the 
remedy (i.e., reduces the toxicity, mobility, or volume of hazardous substances, 
pollutants, or contaminants as a principal element through treatment). 

Because this remedy will result in hazardous substances, pollutants, or contaminants 
remaining on-Site above levels that allow for unlimited use and unrestricted exposure, a 
statutory review will be conducted within five years after initiation of remedial action to 
ensure that the remedy is, or will be, protective of human health and the environment. 

ROD Data Certification Checklist 

The following information is included in the Decision Summary section of the ROD. 
Additional information can be found in the Administrative Record for this Site. 

• Contaminants of Concern (COCs) and their respective concentrations. (Sections 
7.1.1 and 7.2.1) 

•	 Current and reasonably anticipated future land use assumptions and current and 
potential future beneficial uses of ground and surface water used in the baseline 
risk assessment and ROD. (Sections 6.1, 6.2 , and 6.3) 

•	 Baseline risk represented by the contaminants of concern. (Sections 7.1.4 and 
7.2.4) 

•	 Cleanup levels established for contaminants of concern and the basis for these 
levels. (Section 8) 

•	 How principal threats are addressed. (Section 11) 
•	 Potential land use that will be available at the Site as a result of the Selected 

Remedy. (Section 12.1.4 and 12.2.4) 
•	 Estimated capital costs, annual operation and maintenance costs, total present 

worth costs, discount rate, and the number of years over which the remedy cost 
estimates are projected. (Sections 12.1.3 and 12.2.3) 

•	 Key factors that led to selecting the remedy. (Sections 12.1 and 12.2) 
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Section 1: Site Name, Location, and Brief Description 

The Davenport and Flagstaff Smelters Superfund Site (Site) (CERCLIS# 
UTD988075719) is located approximately 15 miles southeast of Salt Lake City, Utah, in 
the mouth of Little Cottonwood Canyon. (See Figure 1-1) The Davenport Smelter was 
located on the southern side of the canyon, near Little Cottonwood Canyon Road. The 
Flagstaff Smelter was located north of Little Cottonwood Creek. The land use 
surrounding the Site is mainly residential with some agricultural and commercial 
facilities. The Site consists of a mix of residential, commercial and undeveloped 
property. 

The Site has been separated into three Operable Units. Operable Unit One (OU1) 
addressed residential properties with lead and arsenic contamination in surface and 
subsurface soils. The OU1 cleanup was conducted from 2004 to 2007. Operable Unit 
Three (OU3) addressed agricultural land proposed for future residential use near the 
Flagstaff Smelter. OU3 was cleaned up in 2006 by a private entity with EPA and UDEQ 
oversight. This ROD addresses Operable Unit Two (OU2). OU1, OU2 and OU3 are 
shown on Figure 1-2. OU2 covers approximately 29 acres and consists of a mixture of 
commercial and undeveloped land. The Commercial and Undeveloped areas of OU2 are 
shown on Figure 1-3. 

The commercial area consists of a restaurant and reception center that covers 
approximately six acres and contains landscaped lawns and hedges as well as vineyards. 
The undeveloped area of OU2 is a 22.8 acre wooded and marshy area with Little 
Cottonwood Creek forming the northern border. Two large ponds are located in the 
northwest corner of the undeveloped area. A ground water seep acts as a tributary to the 
ponds. There are also three other seeps within the undeveloped area that appear to be the 
water sources for an extensive system of wetlands. 

The Utah Department of Environmental Quality (UDEQ) is the lead agency for the Site 
with the EPA acting as the support agency. 

Section 2: Site History and Enforcement Activities 

2.1 Site History 

The Davenport and Flagstaff smelters were both constructed around 1870 at the mouth of 
Little Cottonwood Canyon. Both of these smelters processed lead and silver ore removed 
from mines located near Alta, Utah. Ore was delivered to the smelters using wagons and 
possibly rail cars. The ore was stockpiled near the smelters until it was processed. 
Smelting technology of the era was relatively basic. The ore was first crushed to a 
reasonable size and then was placed, along with fuel (either wood or coal), into the 
smelter. As the fuel burned, the temperature of the ore was raised to the melting points of 
lead and silver. As the liquid metal drained to the bottom of the smelter a gate was 
opened and the molten metal was poured into ingots and then shipped to a more advanced 
smelter for further processing and refining. The waste ore and fuel, or slag, was usually 
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stockpiled somewhere out of the way. The ore crushing process likely generated dust 
contaminated with lead and arsenic. In addition, the flue ash from the smelter likely 
contained concentrated levels of these metals, which would have settled in the vicinity of 
the smelters. Both of the smelters were decommissioned and dismantled by 1879. 

The area was mainly used for agricultural purposes until the 1970’s and 1980’s when it 
started being developed as a restaurant and as a residential community. 

2.2 EPA and UDEQ Investigations 

In 1991, the discovery of ladle casts in the Little Cottonwood Creek, near the Flagstaff 
Smelter location, prompted a study of historical smelter Sites in the Salt Lake Valley. 
During investigations performed in 1992 by the EPA and in 1994 by UDEQ, elevated 
concentrations of arsenic and lead were detected in soil at both smelter locations. 

A Phase I Site Assessment was conducted by the EPA Region 8, Emergency Response 
Branch, Technical Assistance Team (TAT) in April of 1992. During this Site assessment, 
elevated levels of arsenic and lead were detected in surface and subsurface soil near the 
Flagstaff Smelter. Based on these results, the TAT performed a Phase II Site 
Assessment. 

During the Phase II investigation, the Davenport Smelter was discovered south of the 
Flagstaff Smelter. The area around the Davenport Smelter was investigated as Phase III 
of the Little Cottonwood Creek Smelter Sites in July of 1992. The limited sampling 
performed during both the Phase II and Phase III assessments revealed high levels and 
widespread distribution of arsenic and lead contaminated soils surrounding the former 
smelters. 

Based on the results of the 1992 sampling efforts, a Preliminary Assessment (PA) was 
performed in August of 1992. Focused Site Inspections were performed for the 
Davenport and Flagstaff Smelters in 1994. Additional sampling activities were 
conducted in June 1994 near the former smelter Sites in order to determine the 
distribution of the soil contamination dispersed away from the source area via air, surface 
water, or ground water pathways. From these investigations it was determined that more 
investigation was warranted. The results of the Site Inspections are presented in the 
Analytical Results Report for each representative smelter. 

A Site Characterization of the residential areas near the two smelters was performed in 
1998. A total of 740 samples were collected from 32 residences near the locations of the 
two smelters. Surface and subsurface samples were collected in the general area of the 
former smelter locations in order to provide information regarding the source, nature, and 
extent of arsenic and lead contamination. Lead and arsenic contamination was found in 
surface and subsurface soils in the residential areas surrounding both of the smelters at 
concentrations well above risk-based screening levels established by the EPA. 
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The Site was placed on the Superfund National Priorities List (NPL) on April 30, 2003. 
The Site has been separated into three Operable Units (OUs). Operable Unit One (OU1) 
addressed residential properties with lead and arsenic contamination. Operable Unit 
Three (OU3) addressed agricultural land proposed for future residential use near the 
Flagstaff Smelter. Operable Unit Two (OU2) consists of commercial and undeveloped 
areas between the two smelters. 

Cleanup activities associated with OU1 were conducted from 2004 to 2007 by the EPA 
Removal Program. OU3 was cleaned up by a private entity in 2006 under an agreement 
with EPA. EPA and UDEQ provided oversight for OU3 cleanup activities. 

Extensive sampling activities took place at OU2 during the summer of 2006. The results 
of the sampling activities were used to develop a Remedial Investigation (RI) Report, a 
Human Health Risk Assessment (HHRA), an Ecological Risk Assessment (ERA), and a 
Focused Feasibility Study Report (FFS). During the investigation, three residential 
properties within the boundaries of OU2 were found to contain lead and arsenic 
concentrations greater than the residential cleanup levels established for OU1. These 
three properties were incorporated into the OU1 cleanup and were addressed during the 
2007 construction activities. 

Lead and arsenic have been identified as the contaminants of concern (COCs) for OU2. 
RI sampling results indicate that lead concentrations in soil range from 10 to 10,800 
milligrams per kilogram (mg/kg), and arsenic concentrations in soil range from 1.5 mg/kg 
to 300 mg/kg. The elevated concentrations of lead and arsenic were found in both 
surface and sub-surface soils. 

Based on the data collected during the RI and the HHRA cleanup levels of 1,000 mg/kg 
lead and 3,000 mg/kg lead were established respectively for the commercial and 
undeveloped areas of OU2. The OU2 RI also investigated metals concentrations in 
surface water and ground water and did not find a significant risk to human health or the 
environment related to metals in these media. 

The FFS was performed in 2008 to screen different remedial technologies for the Site. 
The FFS investigated cleanup alternatives for both the commercial and undeveloped 
areas of OU2. 

2.3 Enforcement Activities: 

EPA initiated a Potentially Responsible Party (PRP) search in 2000, focusing on the 
owners and operators of the smelters. However, none of the companies that owned or 
operated the smelters still exist, nor could they be traced to current operating entities. No 
general or special notice letters have been issued. 
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Section 3: Community Participation 

EPA and UDEQ have conducted the required community participation activities through 
the presentation of the RI, HHRA, ERA, FFS and Proposed Plan (PP), a 30 day public 
comment period, a public meeting, and the presentations of the Preferred Remedy in the 
PP. In addition, several fact sheets and other mailings were dispersed to the public. The 
Granite Community Council was updated about Site activities numerous times. 

The Administrative Record (AR) for the Site is available for review at the Sandy City 
Public Library and at the EPA Superfund Records Center. A notice advertising the 
availability of the AR and the Proposed Plan was published in the Deseret News and The 
Salt Lake Tribune on February 6, 2009. 

The Proposed Plan for OU2 was issued on February 6, 2009. The RI/FFS and other 
documents in the Administrative Record were made available to the public at this time as 
well. In addition, over 400 copies of the Proposed Plan were mailed to citizens in 
neighborhoods within and near the Site. A public comment period on these documents 
was held from February 6 to March 9, 2009. 

A public open house was held on February 18, 2009, in the Metropolitan Water District 
of Salt Lake and Sandy Conference Room to provide information regarding the Proposed 
Plan and the Preferred Alternatives to area residents. A court reporter was on hand to 
record comments received during the public open house. 

A response to the comments received during the public comment period, as well as 
comments received during the open house, is included in the Responsiveness Summary 
which is part of this ROD. 

Section 4: Scope and Role of Operable Unit 

As with many Superfund Sites, the problems at the Site are complex. As a result the Site 
has been divided into three OUs: 

•	 OU1 – Addressed residential properties with lead and arsenic soil contamination. 
The OU1 cleanup was conducted from 2004 to 2007. 

•	 OU2 – Is the subject of this ROD and consists of contaminated soil within 
commercial and undeveloped areas. 

•	 OU3 – Addressed agricultural land near the Flagstaff Smelter. OU3 was cleaned 
up in 2006 by a private entity with EPA and UDEQ oversight. 

The ROD for OU1 was signed in September of 2002 and consisted primarily of 
excavation and off-Site disposal of surface and subsurface soils with lead concentrations 
greater than 600 mg/kg and arsenic concentrations greater than 126 mg/kg. 

An Explanation of Significant Differences (ESD) was prepared for the OU1 ROD in 
April 2005. The ESD extended the remedy selected in OU1 to areas of the Site that were 
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considered non-residential at the release of the ROD but were later developed as 
residential properties. The newly-developed residential properties described in the ESD 
were designated as OU3. 

The cleanups of OU1 and OU3 were Removal Actions. The OU1 cleanup was performed 
by the Removal Program of EPA and the OU3 cleanup was performed by a developer 
under an Administrative Order on Consent with EPA. 

OU2 is the subject of this ROD. The cleanup of OU2 will address contaminated soil 
from historical smelter operations on both commercial and undeveloped land. The 
Remedial Action described in this ROD will not involve surface water or ground water 
because the RI showed that neither have been impacted by Site contaminants. OU2 is the 
final OU to be addressed. No further remedial action, other than the implementation of 
ICs as outlined in the selected remedies for OU1 and OU2, will be performed at the Site 
after completion of the OU2 cleanup. 

The remedy selected by the EPA and UDEQ and documented in this ROD is intended to 
mitigate or abate the remaining risks posed by the contamination at the Site. 

Section 5: Site Characteristics 

OU2 covers approximately 29 acres and consists of a mixture of commercial property 
and undeveloped land. The Commercial and Undeveloped areas of OU2 are shown on 
Figure 1-3. 

The Commercial area consists of a restaurant and reception center that covers 
approximately six acres and contains landscaped lawns and hedges as well as vineyards. 

The undeveloped area of OU2 is a 22.8 acre wooded and marshy area with Little 
Cottonwood Creek forming the northern border. Two large ponds are located in the 
northwest corner of the undeveloped area. A ground water seep acts as a tributary to the 
ponds. There are three other seeps that appear to be the water source for an extensive 
system of wetlands. 

5.1 Site Conceptual Models 

A HHRA and an ERA were prepared for OU2 to determine the health and ecological 
risks associated with the contamination at the Site. The human health exposure areas are 
shown on Figure 5-1. 

Figure 5-2 shows the conceptual model for human exposure and presents how humans 
may be potentially exposed to Site contaminants. The following pathways were 
considered potentially complete and significant: 

•	 Current/future adult indoor workers – ingestion of surface soil as indoor dust in 
the commercial areas. 
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•	 Current/future adult grounds workers – ingestion of surface soil, subsurface soil, 
pond water, and pond sediments; and direct contact with pond water in the 
commercial area. 

•	 Current/future youth visitors – ingestion of surface soil, surface water, and 
sediments and direct contact with surface water in the undeveloped area. 

Figure 5-3 shows the conceptual model for ecological exposure and presents how 
ecological receptors may be potentially exposed to Site contaminants. The following 
pathways were considered potentially complete and significant and were evaluated in the 
ERA: 

•	 Plants - direct contact with surface and subsurface soils 
•	 Soil Invertebrates - direct contact with surface and subsurface soils 
•	 Herbivores - ingestion of surface soil, subsurface soil, food/prey, seep water, pond 

water, pond sediment, and creek water 
•	 Invertivores (insect eating animals) - ingestion of surface soil, subsurface soil, 

food/prey, seep water, pond water, pond sediment, and creek water 
•	 Carnivores - ingestion of surface soil, subsurface soil, food/prey, seep water, pond 

water, pond sediment, and creek water 
•	 Benthic (sediment dwelling) Macroinvertebrates - direct contact with pond and 

creek sediments 
•	 Aquatic organisms - direct contact with pond and creek water 

The ERA identified herbivorous and invertivorous birds such as the American robin as 
the most exposed and sensitive species. 

5.2 Physical Characteristics of the Site 

The Davenport and Flagstaff Smelter Site is located in a residential area at the mouth of 
Little Cottonwood Canyon, approximately fifteen miles southeast of Salt Lake City, 
Utah, within the southwest quarter of the northwest quarter of Section 12, Township 3 
south, Range 1 East, Salt Lake Base and Meridian (Figure 1-1). The Wasatch Mountains 
rise abruptly to the east with peaks greater than 11,000 feet above mean sea level (amsl) 
less than four miles from the Site. Little Cottonwood Creek flows from these mountains 
and forms the northern border of OU2. The boundaries of OU2 are shown in Figure 1-3. 

The elevations of the Site range from approximately 5,150 feet amsl nearWasatch 
Boulevard to 5,230 feet amsl near the eastern boundary. Within this area the Flagstaff 
Smelter was located on the north side of Little Cottonwood Creek, and the Davenport 
Smelter was located on the opposite side of the creek, approximately ¼ mile south of the 
Flagstaff Smelter. 

The Site is situated near a traditional boundary between the bedrock of the mountains and 
unconsolidated valley fill. The consolidated rocks of the Wasatch Mountain Range 
above the Site consist of Precambrain quartzite and shale, and tertiary quartz monzonite. 
Glacial moraines, talus and lacustrine deposits are present along the valley margin. The 
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Site is situated within a zone of complex surface faulting associated with the Wasatch 
Fault. 

Native soils within the Site are typically granular, ranging from fine to coarse sand with 
gravel and cobbles; however, on residential and commercial properties, a large amount of 
topsoil has been imported for landscaping purposes. 

The climate of the foothills of the Wasatch Mountain Range (including the Site area) 
varies according to the time of year. Summer months are usually hot and dry with 
limited precipitation. Based on measurements collected near the mouth of Big 
Cottonwood Canyon (approximately three miles north of the Site at an elevation of 4960 
feet amsl the average maximum temperature for July is 92 degrees Fahrenheit, while the 
average minimum temperature for January is 24 degrees Fahrenheit. The greatest amount 
of precipitation usually occurs during the spring months. The annual average 
precipitation is 24.30 inches per year. Snow usually falls during the months of November 
through April, with a monthly average of 18.5 inches for December and 14.8 inches for 
January. 

The primary surface water feature near the Site is Little Cottonwood Creek. Little 
Cottonwood Creek is a perennial stream beginning near the resort town of Alta at the 
head of the Little Cottonwood Canyon. The Creek flows west through the length of the 
canyon and eventually discharges in the Jordan River in the Salt Lake Valley. Little 
Cottonwood Creek enters the east end of the Site near the mouth of Little Cottonwood 
Canyon and proceeds through the length of the Site, exiting at the west end, and forms 
the northern border of OU2 as shown on Figure 1-3. There are also several manmade 
ponds present on the La Caille property (commercial property) as well as adjacent to the 
entrance road to the La Caille restaurant. Several natural springs discharge from the 
hillside directly west of Quail Ridge Road and south of La Caille restaurant. A number 
of these springs originate in the back yards of residences that were cleaned up as part of 
OU1. The springs flow to the northwest and create a wetland area near the entrance road 
of the La Caille restaurant before they drain into Little Cottonwood Creek. 

Ground water in the Salt Lake Valley area is in fractured bedrock and in unconsolidated 
materials underlying the valley and canyon floors. Within the Salt Lake Valley, ground 
water generally occurs in a shallow unconfined aquifer and deeper confined aquifers. 
The deeper aquifers serve as a source of drinking water for much of the Salt Lake area. 
Confining beds consisting of clay, silt and fine sand separate the shallow aquifer from the 
deeper aquifers. These confining beds pinch out near the base of the mountains resulting 
in a deep unconfined aquifer in areas along the valley margin, where the Site is located. 
Ground water in the deep aquifer is recharged in this area from the infiltration of 
precipitation, and the inflow of water from the fractured bedrock. Depth to the deep 
aquifer in the area of the Site is unknown, but believed to be greater than 100 feet based 
on Site location and on records from two local municipal wells. In the lower elevations 
of the Site, such as along the Little Cottonwood Creek and in the wetland areas, depth to 
the unconfined aquifer is likely much less. Surface water springs, discussed above, are 
likely associated with a shallow perched aquifer or aquifers that may exist in this area. 
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However, no investigation has been conducted to specifically determine the nature and 
extent of potential perched aquifers in the study area, nor is additional investigation 
planned. 

5.3 Summary of OU2 Remedial Investigation 

In 2006, a Remedial Investigation was performed on OU2 to characterize contamination 
at the Site. Sampling of soil, ground water, surface water, and sediment was conducted 
from July 31, 2006, to September 20, 2006. Soil samples obtained from the commercial 
and residential areas were analyzed for lead and arsenic to support the HHRA. 
Additionally, a subset of these samples was analyzed using the Toxicity Characteristic 
Leaching Procedure (TCLP) to support waste characterization for purposes of the FFS. 
Soil samples from the undeveloped area and background locations, as well as sediment 
samples, were analyzed for priority pollutant list (PPL) metals to support both the ERA 
and the HHRA. A subset of these samples was also analyzed using TCLP. Ground water 
and surface water samples were analyzed for PPL metals as well as hexavalent 
chromium, calcium, and magnesium. All field work was performed in accordance with a 
sampling and analysis plan that had been approved by both EPA and UDEQ. 

5.3.1 Remedial Investigation Sampling Strategy 

A total of 265 soil samples were collected from 35 zones in the commercial area, 12 
zones in the residential area, 35 zones in the undeveloped area and seven background 
locations (See Figures 5.3-1 and 5.3-2). 

Soil samples from each zone in the commercial and residential areas were comprised of a 
surface composite sample collected from 0-2 inches below ground surface (bgs) from ten 
randomly located aliquots and three subsurface grab samples collected from 0-6, 6-12 
and 12-18 inches bgs at the pre-determined center point of each zone. 

Soil samples from each zone in the undeveloped area were comprised of one 10-point 
surface composite sample collected from 0-2 inches bgs and one 10-point subsurface 
composite sample collected from 2-18 inches bgs. A total of 40 samples were collected 
for lead and arsenic analysis using TCLP. 

A total of 18 co-located surface water and sediment samples were collected from 
locations within, up-gradient, and down-gradient of OU2. Eight samples were collected 
from Little Cottonwood Creek, four samples were collected from the manmade ponds on 
the La Caille property, two samples were collected from naturally occurring ponds 
adjacent to the entrance of La Caille, one sample was collected from the stream that feeds 
these ponds, and three samples were collected from springs located in the undeveloped 
area (See Figure 5.3-3). 

Direct push technology for temporary ground water monitoring was attempted at eight 
locations within and around OU2. Ground water was located at four of these locations at 
depths of 3 feet, 5 feet, 7.5 feet and 22 feet bgs. 
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5.3.2 Nature and Extent of Soil Contamination 

The main source of contamination within OU2 is smelter-related waste and emissions 
from the Davenport and Flagstaff Smelters. It is presumed that slag and tailings were 
reprocessed at one of the other larger smelters within the Salt Lake Valley. However, 
documentation to support this presumption has not been found. 

The nature of contamination at OU2 consists mainly of lead and arsenic in Site soils. 
Lead and arsenic are naturally occurring elements that are present in the ores that were 
processed at the Davenport and Flagstaff Smelters. The smelting process involved the 
crushing and melting of the ore in order to concentrate the desired metals, generally lead 
and silver. This crushing process likely released dust containing lead and arsenic. In 
addition, flue ash containing concentrated levels of lead and arsenic would have been 
produced and distributed throughout the Site. Also, slag (a byproduct of the smelting 
process) is present throughout the Site and is known to contain elevated concentrations of 
lead and arsenic as well. 

Lead and arsenic have been identified as the contaminants of concern (COCs) for OU2. 
RI sampling results indicate maximum lead concentrations of 10,800 mg/kg and 
maximum arsenic concentrations of 300 mg/kg. The majority of the samples had lead 
concentrations below 600 mg/kg and arsenic concentrations below 20 mg/kg. Elevated 
concentrations of lead and arsenic were found in surface and sub-surface soils. Lead 
concentrations greater than the cleanup levels established for OU1 were found on the 
residential portion of OU2. Surface and Subsurface lead and arsenic concentrations are 
shown on Figures 5.3-4 and 5.3-5. 

Of the 40 samples analyzed using TCLP, two samples exceeded the characteristic 
hazardous waste TCLP value for lead (5 milligrams per Liter (mg/L)). These two 
samples were collected from the 0-2 inch and 2-18 inch interval of Zone U2 in the 
undeveloped area and had TCLP results of 15.9 mg/L and 12.8 mg/L, respectively. The 
associated soil lead results were 3,670 mg/kg and 2,630 mg/kg, respectively. The TCLP 
results from Zone U2 are expected to be representative of the majority of soils that 
require remediation in the undeveloped area. No TCLP arsenic results exceeded the 
arsenic characteristic hazardous waste value (5 mg/L). 

Within the Commercial Area, there are three zones C-4, C-5 and C-24 that contain lead 
concentrations high enough to warrant remedial action. 

Undeveloped Zones U2, U3, U4 and U34 contain lead concentrations at levels high 
enough to warrant remedial action. 

Approximately 6,000 tons of lead and arsenic contaminated soils exceeding cleanup 
levels are located within OU2. This contaminated soil will require remediation. It is 
expected that a majority of the soil requiring remediation within the undeveloped area 
will exhibit a characteristic of hazardous waste based on TCLP testing and will require 
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treatment prior to disposal. Some of the soil within the commercial area may require 
treatment prior to disposal as well. 

5.3.3 Nature and Extent of Surface Water Contamination 

Eighteen co-located surface water and sediment samples were collected and analyzed for 
total and dissolved PPL metals. The maximum detected value of lead and arsenic for 
total metals (unfiltered) is 39 µg/L (micrograms per Liter) and 4 µg/L, respectively. The 
maximum detected concentration for dissolved (filtered) lead in surface water is 0.8 
µg/L. The maximum concentrations of lead and arsenic detected in sediments is 263 
mg/kg and 30 mg/kg respectively. 

Based on surface water results, all samples were less than the associated maximum 
contaminant level (MCL) for arsenic. With the exception of one sample, results for lead 
were below the drinking water action level (15 µg/L) (referred to as a MCL in this ROD). 
The sample that exceeded the MCL for lead was collected at SW6 from a nearly 
inaccessible seep within the Undeveloped Area and had a total lead concentration of 39 
µg/L. Although the lead concentration was above the associated MCL, the dissolved 
(filtered) lead concentration from the same sample location was less than the detection 
limit. This indicates that there may have been lead-bearing sediment in the unfiltered 
surface water sample. MCLs are based on dissolved (filtered) contaminant levels. All 
concentrations of lead and arsenic in sediment were below the residential screening levels 
for soil. 

Based on the comparison of surface water sampling results and MCLs, and the lack of 
dissolved Site related contaminants in surface water above MCLs, Site related metals 
contamination in surface water or sediment is not considered to be an issue at the Site. 

5.3.4 Nature and Extent of Ground Water Contamination 

Based on the Site’s location within the foothills of the Salt Lake Valley as well as the 
geologic and hydrogeologic features described in the RI, it is suspected that there are a 
number of perched aquifers associated with the Site. Depth to the deep unconfined 
aquifer is unknown but estimated to be greater than 100 feet bgs based on the depth to 
ground water at two nearby municipal wells. These wells are owned by the city of Sandy 
and are located approximately one mile up gradient of the Site. As part of the municipal 
water supply the wells are required to meet Safe Drinking Water Act standards, and are 
monitored for heavy metals as well as other contaminants on a regular basis. Although 
ground water has been investigated, due to the findings in the RI, no investigation has 
been conducted to specifically determine the nature and extent of potential perched 
aquifers in the study area. 

Ground water sampling was conducted for the OU2 RI during the summer of 2006. 
Ground water sampling was attempted at eight locations within, or near the Site using 
direct push methodology. Ground water was found at four of the sample locations, 
providing some confirmation of the discontinuous nature of ground water associated with 
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the Site. The ground water sample locations are shown on Figure 5.3-3. Table 5-1 lists 
the ground water sampling results. 

A comparison of MCLs to unfiltered (total) and filtered (dissolved) sample 
concentrations was conducted in the RI. The comparison showed lead concentrations in 
unfiltered samples above the MCL in samples GW 02, GW 03, and GW 04, and arsenic 
concentrations in unfiltered samples above the MCL in all of the samples. Only GW 01 
and GW 02 had filtered sample concentrations above the MCL for arsenic. The 
concentrations detected in these two samples were slightly above the arsenic MCL of .01 
mg/L. None of the filtered sample concentrations exceeded the MCL for lead. 

The detection of contaminants in the unfiltered samples could be a result of entrained soil 
particles that may have had lead or arsenic containing material in them due to the 
sampling methodology and the fact that the samples were unfiltered. MCLs are based on 
filtered samples. 

The two sample locations where filtered (dissolved) arsenic exceeded the MCL (GW01 
and GW02) are located near the northwest corner of OU2, near the Little Cottonwood 
Creek, and are a considerable distance away from the former smelter locations. In 
contrast dissolved arsenic was not detected at sample locations near the smelters (GW03 
and GW04) where Site related contamination was expected. This indicates that the 
dissolved arsenic is associated with naturally occurring arsenic-bearing material, possibly 
from arsenic bearing rock formations or sediments in the vicinity of Little Cottonwood 
Creek and is not related to the smelters at the Site. 

Section 6: Current and Potential Future Land and Water Uses 

This section discusses the current and reasonable, anticipated future land, ground water, 
and surface water uses at the Site. 

6.1 Current and Potential Land Uses 

OU2 consists of a mixture of commercial and undeveloped land. Three residences within 
the boundaries of OU2 were investigated during the RI and were addressed as part of the 
OU1 cleanup. The commercial portion of OU2 encompasses the La Caille restaurant, 
and the surrounding grounds and vineyards associated with the restaurant. The 
undeveloped area consists of: property owned by Salt Lake City as part of their 
watershed protection program; the right of way for Wasatch Boulevard owned by Salt 
Lake County; a parcel owned by the City of Sandy; and a parcel near the Little 
Cottonwood Creek that is part of the La Caille property. The land use surrounding the 
Site is primarily residential. 

The La Caille restaurant is one of the valley’s premier restaurants. The grounds are 
groomed and well-maintained and are often used to host weddings and other receptions. 
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In addition to being a watershed protection area (as designated by Salt Lake City), the 
undeveloped area is used for recreational purposes as well. Area residents have been 
observed using the property for hiking and walking dogs, and have expressed interest in 
continuing this use. Other recreational uses have not been observed. 

Based on conversations with Salt Lake City and Salt Lake County, the future use of the 
portions of OU2 owned by Salt Lake City, Salt Lake County and Sandy City is unlikely 
to change from the observed present use as a watershed protection area, with occasional 
recreational use. 

Due to the proximity to the mouth of Little Cottonwood Canyon and the Salt Lake 
Valley, along with the recent development of neighboring properties for residential use, it 
is possible that the portion of OU2 owned by La Caille will be eventually developed for 
residential use. 

6.2 Current and Potential Surface Water Uses 

The Little Cottonwood Creek is a perennial stream that flows west through the Site and 
eventually discharges to the Jordan River in the Salt Lake Valley. In addition to the 
Creek, there are a number of man-made and naturally occurring ponds as well as an 
extensive wetlands system fed by naturally occurring springs. The current use of surface 
water within the Site itself is recreational with some agricultural use. However, the 
Metropolitan Water District of Salt Lake and Sandy Little Cottonwood Treatment Plant is 
located approximately 0.5 miles down stream of the Site and treats and supplies drinking 
water to approximately 500,000 people. Based on conversations with current property 
owners and the water district the use of surface water associated with the Site is not 
anticipated to change. 

6.3 Current and Potential Ground Water Uses 

There is no current use of ground water and no direct human exposure to ground water at 
the Site. Due to the limited extent and discontinuous nature of the perched aquifer 
ground water at the Site is an unlikely source of drinking water. 

The agencies have not performed an investigation to specifically determine the extent of 
the perched aquifer; however, since ground water was not encountered at four of the eight 
locations attempted, it appears that the perched aquifer is discontinuous. The presence of 
a discontinuous perched aquifer is compatible with the geologic and hydrogeologic 
features described in the RI. 

Based on the fact that the contamination in the perched aquifer was just slightly above the 
MCL and the depth to the deeper aquifer is greater than 100 ft bgs, the contamination 
observed is at such low levels that the perched ground water in this area is not expected 
to adversely impact the deeper drinking water aquifer that underlies the entire Salt Lake 
Valley, nor is it expected to represent any threat to surface water in the Little Cottonwood 
Creek. 
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The deep aquifer that runs below the Site is not being used or anticipated to be used at the 
Site and is not expected to be impacted by contamination from the Site. Based on the 
limited extent and discontinuous nature of the perched aquifer no future use of the 
perched ground water is anticipated. 

Section 7: Summary of Site Risks 

7.1 Human Health Risks 

A Human Health Risk Assessment (HHRA) was performed on OU2 to determine 
whether smelter contamination posed an unacceptable threat to human health. Analytical 
results for surface soil, subsurface soil, ground water, surface water and sediments were 
used to identify areas, media and chemicals of concern. 

A baseline HHRA estimates what risks the Site poses if no action were taken. It provides 
the basis for taking action and identifies the contaminants and exposure pathways that 
need to be addressed by the remedial action. This section of the ROD summarizes results 
of the HHRA for this Site. 

7.1.1 Identification of Chemicals of Concern 

The contaminants of concern (COCs) were determined by evaluating all metals and other 
contaminants in the soil (surface and sub-surface) and water (surface and ground water) 
associated with the smelter activity. After evaluating all of the contaminants in all the 
media, the only COCs identified to have potential for human health risk for the 
Davenport and Flagstaff Smelters Site are lead and arsenic in the soil (surface and sub­
surface). The range of lead in the soil at this Site (surface and sub-surface) was 82 mg/kg 
to 10,800 mg/kg. The range of arsenic in the soil at this Site was 4.5 mg/kg to 300 
mg/kg. Arsenic and lead were detected in 100% of surface soil samples used in the 
quantitative risk assessment. Arsenic and lead were also detected in 100% of subsurface 
soil and sediment samples. 

7.1.2 Exposure Assessment 

A Site conceptual model (SCM) (see Figure 5-2) was developed to determine complete 
exposure pathways. Exposure Scenarios that were considered were: Residential, 
Grounds Workers; Commercial Indoor Workers; Restaurant Patrons; and Adult, Youth, 
and Child Visitors. The exposure routes and exposure media that were considered for 
these receptors include inhalation of dust associated with the Site, ingestion of the soil 
and water at the Site, and dermal contact with the soil and water at the Site. A complete 
exposure pathway (which represents potential risk) is noted in the SCM when a receptor 
has contact with the contaminate media through an exposure route. At the 
Flagstaff/Davenport Site, the exposure pathways that were complete included an 
exposure to contaminated soil by the Residential scenario, Grounds Workers scenario, 
Commercial Workers scenario and Youth Visitors scenario. Exposure pathways that are 
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not complete include any exposure to dust and water. Additionally, the Restaurant Patron 
scenario and Adult and Young Child Visitor exposure to contaminated soil are not 
complete. 

Exposure point concentrations (EPCs) for arsenic and lead in surface soil were either the 
95% upper confidence limit (UCL) of the mean concentration (as determined using 
ProUCL) or the maximum detected concentration in each exposure area, whichever was 
lower. Table 7-1 provides the surface soil EPCs and summary statistics used to calculate 
the EPCs. EPCs for arsenic and lead in indoor dust were estimated from EPCs in surface 
soil, using regression equations derived for OUl. Calculated EPCs in the commercial 
exposure area are 24 mg/g for arsenic in indoor dust and 222 mg/kg for lead in indoor 
dust. 

7.1.3 Toxicity Assessment 

After evaluating all of the chemicals associated with the smelting activity at the 
Davenport and Flagstaff Site, two contaminants of concern emerge as potential risk. 
These two contaminants, lead and arsenic, are at concentrations that may cause toxic 
effects if a receptor (human or animal) were exposed. 

The toxicity of lead has been studied for centuries. Inorganic lead does not currently 
have an oral reference dose (RfD) or oral slope factor (SF). The potential hazard from 
environmental exposure to lead is estimated based on the blood lead levels of adults, 
children and fetuses. Children and fetuses are the group of individuals that are the most 
sensitive to exposure to environmental lead. This is due to the fact that children are 
growing and are more likely to have hand to mouth activities. A child who has a blood 
lead level exceeding 10 µg/dL would be considered a health concern. Numerous health 
effects are associated with elevated blood lead. These include neurobehavioral 
development (decreased IQ and hand-eye coordination, along with shortened attention 
spans), red blood cell development, decreased gestational age and birth rate, and reduced 
size at ages 7-8. Fetuses have similar health effects as stated above when the mother has 
elevated blood lead levels. Adverse health effects of exposure to lead in adults can 
include high blood pressure and inability to absorb vitamin D. 

Arsenic has two types of hazardous effects: carcinogenic and non-carcinogenic. 
Carcinogenic effects associated with exposure to environmental arsenic include skin 
cancer, bladder cancer, stomach cancer, and lung cancer. Non-carcinogenic effects, when 
exposed to environmental arsenic, include a thickening of the skin and the formation of 
corns on the palms on the hands and soles of the feet. Arsenic also causes death at very 
high concentrations and at lower levels is an irritant of the mucosal membrane of the 
mouth, throat, and stomach. 

Arsenic toxicity was assessed by using the EPA-verified (RfD) for noncancer effects and 
(SF) for cancer potency. The chronic oral RfD of 3 x 10-04 mg/kg-day based on 
hyperpigmentation, keratosis, and possible vascular complications in humans exposed to 
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arsenic in drinking water (from EPA’s Integrated Risk Information System) was used to 
evaluate non-cancer effects from exposure to arsenic in surface soil. 

EPA considers arsenic to be a known human carcinogen based on sufficient evidence 
from human data. EPA SFs used for estimating cancer risks are upper 95th percentile 
confidence limits of the probability of response per unit intake of contaminant over a 
lifetime. EPA's oral SF of 1.5 per (mg/kg-day)-1 based on skin cancer in humans exposed 
to arsenic in drinking water (from EPA’s Integrated Risk Information System 2007 online 
data base) was used to estimate cancer risks from exposure to arsenic in surface soil. An 
adjustment for ingestion of chemicals in soil is necessary when data clearly show a 
difference between absorption from soil as compared to the exposure medium from 
which the oral toxicity value was derived. A relative bioavailability factor of 0.51 was 
used for arsenic in surface soil in OU2, derived in the risk assessment for OU1. 

7.1.4 Risk Characterization 

Risks were characterized based on current and future land use scenarios. Residential 
exposure scenarios at OU2 were cleaned up under the OU1 remedial action. 

EPA's Adult Lead Exposure Model (ALEM) was used to predict blood lead levels 
(BLLs) in fetuses of indoor workers, grounds workers, and adult visitors (used as 
surrogates for the youth visitor scenario). The probability that fetuses of adult receptors 
exposed at OU2 would have a BLL exceeding 10 µg/dL is determined in the ALEM. 
EPA’s target for women of child-bearing age is to limit the risk to a typical developing 
fetus to no more than 5% chance of exceeding 10 µg/dL; this target was adopted for 
OU2. 

The predicted BLLs for receptors exposed to surface soil in OU2 were calculated for the 
commercial and undeveloped areas. The probability that fetuses of adult receptors 
exposed at OU2 would have BLLs exceeding 10 µg/dL was less than 1.2% for the adult 
indoor workers and adult grounds workers in the commercial exposure area and adult 
visitors in part of the undeveloped area (much of wetland area). This value is below 
EPA's target for women of child-bearing age. However, although the lead concentration 
in soil appears to be uniform at depth in most locations, contamination hot spots exist. A 
calculation of preliminary remediation goals (PRGs) as shown in Table 7-2, indicates that 
several commercial areas (Figure 8-1), have soil lead levels the might result in 
unacceptable blood lead levels. 

In the rest of the undeveloped area, the BLLs ranged from 1.9 – 8.0%. The high end of 
the range of BLLs predicted for adult visitors in the undeveloped area exceeded EPA's 
target, indicating that lead in much of the undeveloped area might pose an unacceptable 
risk to human health. These areas are shown in Figure 8-1. 

Hazard indices (HIs) and cancer risks were used to identify the potential for arsenic 
noncarcinogenic effects and carcinogenic effects, respectively. Hazard indices for the 
central tendency exposure (CT) and the reasonable maximum exposure (RME) were well 
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below 1.0 for all scenarios, indicating that arsenic at the site does not pose a threat of 
non-cancer effects to indoor workers, grounds workers, or youth visitors. 

The CT and RME arsenic cancer risks were well below 10-4 for all scenarios. CT and 
RME cancer risks were less than or equal to 10-6 for all scenarios except youth visitors in 
part of the undeveloped area where CT cancer risk was 3 x l0-6 . This cancer risk level is 
within EPA’s target cancer risk range of 10-6 to10-4 . RME cancer risk ranged from 2x10-6 

to 10-5 for indoor workers in the commercial exposure area and youth visitors in the 
undeveloped area. These cancer risk levels are within EPA's target cancer risk range of 
10-6 to10-4 . Cancer risks for other scenarios were equal to or less than EPA's point of 
departure of 10-6 indicating that no further evaluation of these cancer arsenic related risks 
is required. 

The three exposure scenarios that have current or future risks are represented in the Table 
7-2. Cleanup goals were calculated to be protective of receptors that may come in 
contact with the contamination. 

7.1.5 Human Health Risk Uncertainty 

There is uncertainty associated with the sampling and analysis, exposure assessment, 
toxicity assessment, and risk characterization steps in the HHRA. A number of 
assumptions were made in the HHRA that introduce uncertainty into the risk 
characterization results. For instance, the 95% UCLs or maximum detected 
concentrations, whichever were smaller, were used as exposure point concentrations. 
Therefore, the exposure point concentrations used in the risk assessment probably 
contributed to an overestimation of hazard, cancer risk, and BLLs. However, in one 
undeveloped exposure area, the maximum value was used as the exposure point 
concentration per guidance. If the 95% UCL had been used, it would have resulted in 
slightly higher blood lead values. Thus, the risk assessment could underestimate risk 
slightly in this area. Another example of uncertainty relates to exposure factor values. 
When available, standard EPA default values were used for exposure factor parameter 
values. Most of these exposure factor values are reasonable high-end estimates of 
exposure. 

Overall, while uncertainties could lead to an underestimation of risk, the numerous 
conservative assumptions in the risk assessment have likely resulted in a net 
overestimation of potential non-cancer hazards, cancer risk and impact on blood lead 
levels. 

7.2 Ecological Risk Assessment 

The undeveloped area of OU2 evaluated in the Ecological Risk Assessment (ERA) is a 
22.8 acre wooded and marshy area with Little Cottonwood Creek forming the northern 
border of the area. Two large ponds are located in the northwest corner of the 
undeveloped area. The undeveloped area also contains an extensive system of wetlands. 
Lush growths of cat tails, cottonwoods, willows and other vegetation indicative of 
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wetlands have been observed and are documented in the ERA. These habitats support a 
variety of animals and are consistent with anecdotal observations of wildlife on-Site. 
Taxonomic groups to be protected include plants, soil invertebrates, aquatic (i.e., water 
column) organisms, benthic macroinvertebrates, and wildlife (herbivores, invertivores, 
and carnivores). 

7.2.1 Identification of Chemicals of Concern 

The strategy to evaluate ecological risks in the ERA incorporates the screening of 
detected metals to identify contaminants of potential ecological concern (COPECs), and 
then the assessment of these metals to identify chemicals of ecological concern (COECs). 
A metal is considered a COPEC in an exposure medium (soil, surface water, or sediment) 
if the maximum concentration of a detected metal exceeds its conservative ecological 
screening level (ESL) and exceeds background. COPECs and media identified for the 
undeveloped area of OU2 include: Antimony, Arsenic, Cadmium, Copper, Lead, 
Mercury, Selenium, Silver, and Zinc. These metals were found in three types of media; 
soil (surface and sub-surface), sediment (creek and pond) and the surface water (creek 
and pond). Statistical data relating to the COPECS are listed in Table 7-3. 

7.2.2 Exposure Assessment 

To refine the COPEC list to the COEC list a SCM for ecological receptors was developed 
(Figure 5-3). This further refined which receptors were at the greatest risk when exposed 
to the Site’s different types of media. The ERA identified the following types of 
ecological receptors that would be representative of different feeding guilds. The 
representative species at OU2 include: Herbivores (horned lark, meadow vole, mule 
deer, and wood duck), Invertivores (American robin, masked shrew, and lesser scaup) 
and Carnivores (American kestrel, red fox, and mink). The ERA assumed that the plant 
and terrestrial wildlife was exposed to surface soil, subsurface soil and surface water. 
Aquatic and terrestrial wildlife associated with the ponds and tributaries was exposed to 
surface water and sediments but not to soils. The ERA evaluated risk to ecological 
receptors through direct contact, ingestion of food or prey, and incidental ingestion of soil 
or sediment while feeding or drinking water. The EPCs for ecological receptors are 
listed in Table 7-3. 

7.2.3 Ecological Effects Assessment 

The effects of chemicals on ecological receptors at this Site are based on two types of 
exposure to different contaminated media. These types of effects occur when a receptor 
(plant, insect, bird, mammal, etc.) comes in direct contact with contaminated media or 
ingestion of the contaminated media. Comparisons of screening values (i.e., 
toxicological reference values (TRVs)) with measured concentrations of contaminated 
media are used to determine risk. The ecological effects associated with the exposure to 
the contaminated media are identified as toxicological endpoints including survival, 
reproduction, development, and/or growth. 
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Table 7-4 contains a summary of COECs for each exposure medium and receptor in the 
undeveloped area of OU2. Letters represent the ecological receptors for which the metal 
is determined to be a COEC. 

Monitoring or modeling data and assumptions used to characterize exposure point 
concentrations can be found on Table 7-5. 

7.2.4 Ecological Risk Characterization 

Risk characterization is the interpretation of potential ecological effects related to the 
assessment endpoints and consists of risk estimation, uncertainty discussion, and risk 
description. Hazard Quotients (HQs) for plants, soil invertebrates, benthic 
macroinvertebrates, aquatic organisms or wildlife are the ratios of contaminate 
concentration/TRVs. HQs greater than 1.0 suggest risk, but the uncertainties associated 
with HQ calculations must be considered. Consequently, although the HQ is not a 
definitive measure, it can be used to estimate the potential level at which the measured or 
predicted exposure relates to levels where adverse effects have been observed in 
toxicological studies. 

Table 7-4 shows a summary of metals with HQs exceeding 1.0. These metals are 
considered to be COECs for each exposure medium and receptor in the undeveloped area 
of OU2. Letters represent the ecological receptors for which the metal is determined to 
be a COEC. Soils (surface and subsurface) have eight metals identified as COECs. This 
is more COECs than in any of the other exposure media in the undeveloped area of OU2. 
Lead in soils has the potential to affect the greatest number of ecological receptors. 
Pond/tributary and creek sediments have one COEC each, while creek and pond/tributary 
surface waters have no COECs. 

The ranges of lead concentrations in samples collected from the undeveloped area are 
between 138 - 4,930 mg/kg in surface soil and 82 - 10,800 mg/kg in subsurface soil. The 
highest lead concentrations in soils were found immediately south of the former Flagstaff 
Smelter and west of the former Davenport Smelter. Measured lead concentrations are all 
higher than the maximum background concentration of 51 mg/kg found in deep soils 
(greater than 3 feet bgs). 

Lead in surface and subsurface soil is the only COEC with HQs of 40 or greater for 
selected wildlife receptors (herbivorous and invertivorous birds). Most other birds and 
all mammals have HQs an order of magnitude lower, and many are lower than 1.0 
(indicative of no Site-related risk). Even if consideration is given to the conservative 
nature of the risk assessment, herbivorous birds, represented by the horned lark, and 
invertivorous birds, represented by the American robin, are potentially at risk from lead 
in soils. 

Soil concentrations of lead would have to be lowered to less than 29 mg/kg in order to 
achieve HQs lower than 1.0 for the most exposed and sensitive wildlife receptors (horned 
lark and American robin). 
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From an engineering perspective a cleanup of this level could cause significant damage 
(especially, since background lead levels at the Site are at 51 mg/kg) to the wetlands in 
the undeveloped area and could result in unintended short and/or long-term negative 
consequences such as erosion and transport of Site contaminants. Despite the 
conservative nature of the cleanup standards, there are areas within OU2 that contain lead 
contamination at concentrations that are of real concern to ecological receptors. 
Nevertheless, the Selected Remedy will significantly reduce exposure and ecological risk 
at the Site while avoiding significant damage to ecological habitat. 

The response action selected in the ROD is necessary to protect the public health or 
welfare or the environment from actual or threatened releases of hazardous substances 
into the environment. 

Section 8: Remedial Action Objectives 

Remedial Action Objectives (RAOs) consist of medium-specific or operable unit-specific 
goals for protecting human health and the environment and describe what the response 
action is expected to accomplish. The RAOs that have been developed for OU2 are: 

•	 Reducing risks from exposure to lead-contaminated soil such that no 
developing fetus of an adult visitor (used as a surrogate for the youth visitor 
scenario) has more than a 5 percent chance of exceeding a blood lead level 
(BLL) of 10 micrograms per decaliter (µg/dL); 

•	 Reducing the risks from exposure to arsenic-contaminated soil such that no 
person has greater than a 1 in 10,000 increased risk of contracting cancer; 

•	 Preventing the occurrence and spread of windblown contamination; and 
•	 Addressing the bulk of the source material that is driving the risk to ecological 

receptors, while minimizing the damage that the undeveloped area would 
sustain through more extensive construction activities. 

The RAOs set forth above were developed to be protective of the current and reasonably 
anticipated future land uses at OU2. As described previously in this ROD, OU2 consists 
of a Commercial Area and an Undeveloped Area. The Commercial Area is compromised 
of a restaurant and reception center, covers approximately six acres, and contains 
landscaped lawns and hedges as well as vineyards. The restaurant and reception center is 
frequented by the facility’s customers, along with workers that support the establishment 
(e.g., groundskeepers). The Undeveloped Area is made up of a 22.8 acre wooded and 
marshy area with two large ponds located in the northwest corner of the area and Little 
Cottonwood Creek forming the northern border. The Undeveloped Area serves primarily 
as a watershed protection area for the surrounding and nearby local governmental 
entities, but is also used for recreational purposes such as hiking and walking dogs. It is 
not anticipated that the current uses of the Commercial and Undeveloped Areas will 
change in the near future. 
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In order to achieve the RAOs that were developed to protect these current and reasonably 
anticipated land uses at OU2, clean-up goals for lead and arsenic were developed for the 
Commercial and Undeveloped Areas. 

EPA uses a model to predict risk for lead exposure to humans. Using this model, the 
target for OU2 is to limit the risk to a typical developing fetus of a pregnant woman 
exposed to lead in soil to no more than a 5% chance of exceeding a blood lead level of 10 
µg/dL. This blood lead target was used to calculate lead cleanup levels for the 
commercial and undeveloped areas. Arsenic cleanup levels were calculated so that no 
person will have a greater than one in ten thousand chance of increased risk of cancer due 
to exposure to arsenic in soil and no increased risk of non-cancer related illness. 

•	 The human health cleanup goal for lead in the commercial area of OU2 is 1,000 
mg/kg. 

•	 The human health cleanup goal for lead in the undeveloped area of OU2 is 3,000 
mg/kg. 

•	 The human health cleanup goal for arsenic throughout all of OU2 is 1,000 mg/kg. 

Commercial Zones C-4, C-5, and C-24 (as shown in Figure 8-1) contain lead 
concentrations in surface and subsurface soils that need to be addressed. Undeveloped 
Zones U2, U3, U4 and U34 contain lead concentrations in surface and subsurface soils 
that need to be addressed as well. There are no commercial or undeveloped zones that 
contain arsenic concentrations above the arsenic cleanup level. Cleanup of soils 
containing greater than 3,000 mg/kg lead will address the bulk of the source material that 
is driving the risk to ecological receptors, while minimizing the damage that the 
undeveloped area would sustain through more aggressive construction activities. The 
risk to herbivorous and invertivorous birds will be reduced significantly when this 
material has been addressed. 

Section 9: Description of Alternatives 

This section describes the remedial alternatives developed for both commercial and 
undeveloped areas of OU2. These alternatives were arrived at through a systematic 
screening process applied in the FFS. In the FFS a number of remedial alternatives were 
developed and screened for effectiveness, implementability and cost. Those with the 
most favorable composite evaluation were retained and investigated in detail. 

Three remedial alternatives were developed to address the commercial areas of OU2 and 
four remedial alternatives were developed to address the undeveloped areas. One 
remedial alternative for both the commercial and undeveloped areas is the “no action” 
alternative, which is required by the NCP. All of the alternatives, with the exception of 
the “no action” alternatives, include Institutional Controls (ICs) to control future 
exposure to contaminants and to ensure that the remedy remains protective of human 
health and the environment. 
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The three remedial alternatives for the commercial areas of OU2 are: 

•	 Alternative C1- No action. 
•	 Alternative C2- Excavate and dispose of all soils in excess of 1,000 mg/kg lead, 

backfill and revegetate. 
•	 Alternative C3 – Excavation and disposal of soil from contaminated areas with 

non-native vegetation, and soil cover around native vegetation. 

The four remedial alternatives for the undeveloped area are: 

•	 Alternative U1- No action. 
•	 Alternative U2 - In-situ treatment followed by excavation, off-Site disposal and 

restoration and revegetation. 
•	 Alternative U3 – Excavation followed by ex-situ treatment, off-Site disposal and 

restoration and revegetation. 
•	 Alternative U4 – Soil cover. 

These proposed alternatives have been formulated according to NCP Section 300.430 (e) 
and are intended to meet the Remedial Action Objectives. Since concentrations of lead 
and arsenic greater than those required for unlimited use will remain after cleanup 
activities for all the action alternatives, ICs such as environmental covenants, 
conservation easements or land use zoning will be implemented to control future 
exposure to contaminants and to ensure that the remedy remains protective of human 
health and the environment. In addition, five-year reviews will be required. 

9.1 Remedial Alternatives for Commercial Areas 

Three remedial alternatives have been evaluated for the commercial areas of OU2. Both 
of the action alternatives will address Site contamination by either removing 
contaminated soil from the Site or by providing a physical barrier to the contamination. 
All excavated soil will be disposed of at a municipal landfill or equivalent solid waste 
landfill following treatment, as necessary. Both of the action alternatives include re­
vegetation and restoration of the contaminated areas. Five-year reviews will be required 
for all of the alternatives evaluated including the no action alternative. The cost for each 
alternative is detailed in Appendix A. 

Alternative C1: No Action 

Commercial alternative C1 provides no remedial actions to address soil contamination 
associated with the commercial portions of the Site. The “no action” alternative does not 
include any ICs on land use, any construction activities or any other actions that would 
incur costs. 
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Regulations governing the Superfund program require that a “no action” alternative be 
evaluated to establish a baseline for comparison. Under this alternative, contaminated 
soil will remain in place leaving the threat to human health and the environment 
unchanged. 

Alternative C2: Excavate and Dispose of all Soils in Excess of 1,000 
mg/kg Lead, Backfill and Re-vegetate. 

Alternative C2 addresses soil within the commercial area that has lead concentrations 
exceeding 1,000 mg/kg. It includes the clearing and grubbing of the contaminated areas 
followed by a mixture of machine and hand excavation. It is anticipated that lead 
contaminated soils exceeding 1,000 mg/kg reside in only the upper 12 inches. Based on 
TCLP analysis performed during the RI, it is anticipated that excavated soils within the 
commercial area will not be principal threat waste. However, any principal threat wastes 
encountered during remedial activities will be treated and stabilized prior to disposal as 
described in Alternative U3. An estimated 1,317 tons of contaminated soil will be 
transported to and disposed of at a municipal or equivalent solid waste landfill. 

Clean, imported backfill and topsoil will be used to fill the excavated areas and the 
excavated areas will be re-vegetated and restored. Large tree replacement may be 
required in the commercial zone C-4. 

Excavation and disposal of contaminated soil from the commercial area, along with 
backfill, reduces the risk of direct contact, inhalation, or ingestion of the contaminated 
soil through removal of the contaminated surface media and, therefore, reduces both 
human health and ecological risk. Landfill disposal further reduces the migration 
potential and the potential for future direct contact, ingestion, and inhalation of 
contaminated soil. The excavation and off-site disposal provide long-term liability for 
Alternative C2. 

Alternative C2 meets all the chemical-specific ARARs and avoids impact to historic 
properties so location-specific ARARs will be met. Action-specific ARARs including 
CAMU regulations if principal threat wastes are encountered, and fugitive dust controls 
will also be met 

Assuming control of fugitive dust is maintained during excavation, Alternative C2 meets 
all the chemical-specific ARARs. Alternative C2 avoids impact to historic properties, 
will not require a hazardous waste facility so the location-specific ARARs will be met. 
By incorporating fugitive dust controls and by not generating a hazardous waste, 
Alternative C2 meets all action-specific ARARs. 

Like C3, alternative C2 will take six months to implement. The present worth cost of C2 
is $766,000. The expected outcome of both Alternatives C2 and C3 is continued use as a 
commercial property. 
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Alternative C3: Excavation and Disposal of Soil from Contaminated 
Areas with Non-Native Vegetation, and Soil Cover around Native 
Vegetation, Large Trees and Boulders. 

Alternative C3 addresses the same affected areas as Alternative C2. Contaminated areas 
containing lead concentrations greater than 1,000 mg/kg that have non-native vegetation 
will be machine excavated to an approximate depth of 12 inches. A six-inch soil cover 
will be placed over a geo-textile fabric in areas that contain native vegetation, 
large/mature trees and large boulders. The geo-textile fabric will act as a visible marker 
between clean soil and contaminated soil underneath. Since contaminated soil will 
remain in these areas and may be exposed through erosion or excavation Alternative C3 
offers less long-term reliability of remedy than Alternative C2. Excavated soil will be 
transported and disposed of at a municipal landfill or equivalent solid waste landfill. Any 
principal threat waste will be treated and stabilized prior to disposal as described in 
Alternative U3. 

Annual monitoring of soil cover thickness will be needed to ensure the soil cover’s 
integrity and to maintain compliance with ICs. Like C2, alternative C3 will take six 
months to implement. The present worth cost of C3 is $781,000. 

Like Alternative C2, excavation and disposal of contaminated soil from the commercial 
area, along with backfill, reduces the risk of direct contact, inhalation, or ingestion of the 
contaminated soil through removal of the contaminated surface media and, therefore, 
reduces both human health and ecological risk. Landfill disposal further reduces the 
migration potential and the potential for future direct contact, ingestion, and inhalation of 
contaminated soil. 

Placing a soil cover over contaminated soils reduces the risk of direct contact, inhalation, 
or ingestion of the contaminated soil and, therefore, reduces human health and ecological 
risk by providing a barrier to accessible contamination. The clean soil cover and the 
vegetation layer also reduce the spread of contamination into the environment through 
wind and water erosion of the contamination left in place providing long term reliability 
of Alternative C3. 

If appropriate ICs are implemented, Alternative C3 will meet all action-specific, 
chemical-specific, and location-specific ARARs. 

9.2 Remedial Alternatives for Undeveloped Areas 

Four remedial alternatives were evaluated for the OU2 undeveloped areas. 

All of the action alternatives will address Site contamination by either removing 
contaminated soil from the Site or by providing a physical barrier to the contamination. 
All of the excavated contaminated soil will be disposed of at a municipal landfill or 
equivalent solid waste landfill. All of the action alternatives include re-vegetation and 
restoration of the contaminated areas. 
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Since concentrations of lead and arsenic are greater than those required for unlimited use 
will remain with each alternative, five-year reviews will be required for all of the 
alternatives. 

Removal and restoration of a gravel road that was built through the undeveloped area to 
facilitate completion of the OU1 cleanup will occur following the OU2 cleanup. The 
road removal and restoration will be conducted as an OU1 activity so there are no 
associated OU2 capital costs. The cost for each alternative is detailed in Appendix A. 

Alternative U1: No Action 

No action will be taken to address soil contamination. This alternative does not include 
any remedial action, any engineering or ICs on land-use, any construction activities or 
any other actions that would incur costs. 

Regulations governing the Superfund Program required that a no action alternative be 
evaluated to establish a baseline for comparison. Under this alternative contaminated soil 
will remain in place leaving the threat to human health and the environment unchanged. 

Alternative U2: In-Situ Treatment, Excavation and Disposal of all Soils 
in Excess of 3,000 mg/kg Lead, Backfill and Re-Vegetate. 

Alternative U2 involves the cleanup of four undeveloped areas that contain lead 
concentration in excess of 3,000 mg/kg (U2, U3, U4 and U34) as shown in Figure 8.1 to 
an estimated depth of 18 inches. The total area to be addressed is approximately 2.45 
acres, with approximately 5,000 tons of contaminated soil to be treated and disposed. 
Alternative U2 includes the clearing and grubbing of all affected areas. Principal threat 
wastes (contaminated soil that fails TCLP), will be treated with a chemical reagent and 
stabilized in place (in-situ) rendering the leachable lead non-leachable. It is assumed that 
all of the contaminated soils will require treatment. The treated and stabilized soils will 
be machine excavated and disposed of off-Site at a municipal or equivalent solid waste 
landfill. Clean imported soil backfill and topsoil will be placed in excavated areas and 
reseeded with a native grass mix. In addition to re-vegetation, large tree replacement 
may be required in affected areas. 

In-situ stabilization of principal threat waste will be performed in- place and will not 
generate a hazardous waste according to RCRA regulations, because no excavation will 
take place before treatment. In areas where access is limited due to rocks, slopes or other 
geographical features in-situ stabilization may not be as effective as ex-situ stabilization 
due to incomplete mixing. 

Excavation and disposal of the contaminated soil followed by placement of clean backfill 
reduces the risk of direct contact, inhalation, or ingestion of the contaminated soil and, 
therefore, reduces the migration potential and the potential for future direct contact, 
ingestion, and inhalation of the contaminated soil. Treatment of the principal threat 
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waste renders it non-hazardous and permits it to be disposed in a Subtitle D landfill. The 
excavation, treatment and off-site disposal provide long-term reliability for Alternative 
U2. 

Alternative U2 meets all the chemical-specific ARARs and avoids impact to historic 
properties so location-specific ARARs will be met. By not generating a hazardous waste 
through in-situ treatment and by controlling fugitive dust Alternative U2 meets all action­
specific ARARs. 

Like U3 and U4, Alternative U2 will take six months to implement. The present worth 
cost of U2 is $1,435,000. 

Alternative U3: Excavation, Ex-Situ Treatment and Disposal of all Soils 
in Excess of 3,000 mg/kg Lead, Backfill and Re-Vegetate. 

Alternative U3 involves the same areas as Alternative U2. Alternative U3 is the same as 
Alternative U2 except that contaminated soil that is considered principal threat waste will 
be excavated prior to treatment with a chemical reagent and stabilization to render the 
leachable lead in the soil non-leachable. 

Ex-situ stabilization, while still performed on-Site, will take place after the contaminated 
soil has been excavated and stockpiled at the Site. Excavation and ex-situ treatment of 
principal threat waste will be performed in a storage and treatment Corrective Action 
Management Unit (CAMU) is not created. Creation of a CAMU under 40 CFR 264.552 
will allow for the excavated principal threat waste to be mixed and stabilized more 
effectively and efficiently than the in-situ treatment described in Alternative C2. 

Like Alternative U2, excavation and disposal of the contaminated soil followed by 
placement of clean backfill reduces the risk of direct contact, inhalation, or ingestion of 
the contaminated soil and, therefore, reduces the migration potential and the potential for 
future direct contact, ingestion, and inhalation of the contaminated soil. Treatment of the 
principal threat waste renders it non-hazardous and permits it to be disposed in a Subtitle 
D landfill. The excavation, treatment and off-site disposal provide long-term reliability 
for alternative U3. 

A CAMU can be designated by the EPA or an authorized state (which includes Utah) to 
manage CAMU-eligible wastes, which are all solid and hazardous wastes managed for 
implementing cleanup. The principal threat waste found at OU2 is considered to be a 
CAMU-eligible waste. A CAMU must be located within the contiguous area where the 
wastes to be managed in the CAMU originated, which would be satisfied by all or part of 
OU2. CAMUs used for treatment and storage only are subject to requirements found in 
40 CFR 264.552: 
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Alternative U3 meets all the chemical-specific ARARs and avoids impact to historic 
properties so location-specific ARARs will be met. Action-specific ARARs including 
CAMU regulations, and fugitive dust controls will also be met. 

U3 will take six months to implement. The present worth cost of U3 is the same as U2, 
$1,435,000. 

Alternative U4: Soil Cover 

Alternative U4 covers the same areas as alternatives U2 and U3. It consists of placing a 
6-inch thick lift of compacted soil over a geo-textile material placed on the prepared 
ground surfaces. The geo-textile material acts as a visible marker that indicates 
contaminated soil and also serves as a baseline so that cover thickness can be measured 
during operation and maintenance activities. The affected areas will be re-seeded with a 
native grass mix. 

Soil cover of contaminated soils reduces the risk of direct contact, inhalation, or ingestion 
of the contaminated soil and, therefore reduces human health risk by providing a barrier 
to accessible contamination. The clean backfill, topsoil, and vegetation layer also 
reduces the spread of contamination into the environment through wind and water erosion 
of contaminated soil and provides long-term reliability for Alternative U4. 

The OU2 location-specific ARARs will be met and all federal and state action-specific 
ARARs will be met by Alternative U4. However, the soil remaining below the cover and 
possible breach of the soil cover require the imposition of more stringent ICs than 
Alternatives U2 and U3. 

Like U2 and U3, alternative U4 will take six months to implement. The present worth 
cost of U4 is $1,249,000. 

Section 10: Summary of Comparative Analysis of Alternatives 

To facilitate a complete and systematic comparison, each of the alternatives discussed in 
this ROD are evaluated against the nine criteria as set forth in the NCP. The nine criteria 
are: 

• Overall protectiveness of human health and the environment 
• Compliance with ARARs 
• Long-term effectiveness and permanence 
• Reduction of toxicity, mobility, or volume through treatment 
• Short-term effectiveness 
• Implementability 
• Cost 
• State acceptance 
• Community acceptance 
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Of these nine criteria, the first two are considered “threshold factors” that must be 
satisfactorily met in order for the remedy to be considered for implementation. The next 
five criteria are considered “primary balancing factors” and are the primary criteria upon 
which the analysis is based. Finally, the last two criteria are considered modifying 
factors. 

10.1 Commercial Alternatives 

10.1.1 Overall Protection of Human Health and the Environment 

Overall protection of human health and the environment addresses whether each 
alternative provides adequate protection of human health and the environment and 
describes how risks posed through each exposure pathway are eliminated, reduced, or 
controlled, through treatment, engineering controls, and/or ICs. 

All the alternatives except for Alternative C1 are protective of human health and the 
environment. 

Alternative C1 does not remediate any areas and the risk to human health and ecological 
receptors will remain unchanged. Human health and ecological hazards for the area 
containing soil contamination greater than the cleanup levels will not be mitigated or 
eliminated. Alternative C1 does not meet the threshold criterion for protection of human 
health and the environment. 

Alternative C2 involves the excavation and disposal of contaminated soil from affected 
areas. Excavation and disposal reduces the potential of direct contact, inhalation, or 
ingestion of the contaminated soil and therefore reduces the risk to human health and the 
environment. Treatment, as necessary, and landfill disposal further reduces the migration 
potential for future exposure. The clean backfill, topsoil and vegetation will also reduce 
the spread of any remaining contaminated soil into the environment. Alternative C2 
meets the threshold criterion for protection of human health and the environment. 

Alternative C3 Involves the excavation and disposal of contaminated soil in some areas 
and placing a soil cover in other areas. As in Alternative C2, the excavation and disposal 
reduces the potential of direct contact, inhalation, or ingestion of the contaminated soil 
and therefore, reduces human health and ecological risk. Treatment, as necessary, and 
landfill disposal of the excavated soil further reduces the migration potential for future 
exposure. Placing a soil cover over contaminated soils also reduces the risk of direct 
contact, inhalation or ingestion of contaminated soil and reduces human health and 
ecological risk by providing a barrier to accessible contamination. However, any breach 
in the cap would potentially expose individuals to existing levels of contamination. 
Alternative C3 meets the threshold criterion for protection of human health and the 
environment. 
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Both Alternatives C2 and C3 rely on ICs to address contaminants that may remain after 
cleanup. Since more contaminated material will remain after cleanup associated with 
Alternative C3, it is more dependant on ICs than Alternative C2. 

10.1.2	 Compliance with Applicable or Relevant and Appropriate 
Requirements 

Both CERCLA and the NCP require that remedial actions at CERCLA Sites attain legally 
applicable or relevant and appropriate Federal and State requirements, standards, criteria 
and limitation which are collectively referred to as “ARARs,” unless such ARARs are 
waived under CERCLA Section 121(d)(4). 

Applicable requirements are those cleanup standards, standards of control, and other 
substantive requirements, criteria, or limitations promulgated under Federal 
environmental or State environmental or facility siting laws that specifically address a 
hazardous substance, pollutant, contaminant, remedial action, location or other 
circumstance found at a CERCLA Site. Relevant and appropriate requirements are those 
cleanup standards, standards of control, and other substantive requirements, criteria, or 
limitations promulgated under Federal environmental or State environmental or facility 
siting laws that, while not applicable to a hazardous substance, pollutant, contaminant, 
remedial action or other circumstance at a CERCLA Site, address problems or situations 
sufficiently similar to those encountered at the CERCLA Site that their use is well-suited 
to the particular Site. Only those State standards that are identified in a timely manner 
and are more stringent than Federal requirements may be relevant and appropriate. 

Compliance with ARARs addresses whether a remedy will meet all of the applicable or 
relevant and appropriate requirements of Federal and State environmental statutes or 
provide a basis for invoking a waiver. Appendix B presents a detailed analysis of 
ARARs. 

Alternative C1 takes no action to remediate contaminated soil or reduce the risk of 
exposure and does not comply with the risk-based standards established for the Site. 
Since Alternative C1 does not satisfy the threshold criteria of protectiveness of human 
health and the environment and compliance with ARARs, it is not evaluated further. 

The excavation and disposal proposed in Alternative C2 reduces the risk of direct contact 
and protects grounds workers from ingesting contaminated soil. By incorporating ICs to 
address any contamination remaining beneath the excavation depth that prevents 
unlimited use of the property, Alternative C2 meets risk-based standards and therefore, 
will comply with ARARs. 

With the soil cover proposed in Alternative C3, there is a possibility of opening an 
exposure pathway if the cover is removed or the geo-textile is damaged. Special ICs to 
govern the use of the remediated properties along with annual inspection will be required 
to avoid exposure. By implementing intuitional controls and imposing annual 
inspections, Alternative C3 also meets risk based standards. 
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Alternatives C2 and C3 have common ARARs associated with construction (e.g. fugitive 
dust and storm water runoff controls), excavation, transport and disposal of contaminated 
soil, and both alternatives meet Corrective Action Management Unit Requirements for 
storage and treatment of any soil exhibiting a characteristic of hazardous waste. Both 
also require ICs to ensure that the remedy remains protective. However, Alternative C3 
requires more controls than Alternative C2 since more contaminated soil will remain at 
the Site. 

Alternatives C2 and C3 both meet the threshold criteria of compliance with ARARs. 

10.1.3 Long-Term Effectiveness and Permanence 

Long-term effectiveness and permanence refers to the expected residual risk and the 
ability of a remedy to maintain reliable protection of human health and the environment 
over time, once the cleanup levels have been met. This criterion includes consideration 
of residual risk that will remain on-Site following remediation and the adequacy and 
reliability of controls. 

Both Alternatives C2 and C3 provide some degree of long-term protection since some 
contaminated soil is removed. For Alternative C2, contaminated soil, with lead 
concentrations greater than 1,000 mg/kg, will be removed from the Site, and therefore the 
threat posed by this soil will be permanently removed from OU2. Alternative C2 
provides greater long-term protection than Alternative C3, which relies on soil cover in 
some commercial areas to provide a barrier between lead and arsenic contaminated soils 
and potential receptors. 

Both Alternatives C2 and C3 rely on ICs to address contaminants that may remain after 
cleanup. Since more contaminated material will remain after cleanup associated with 
Alternative C3, Alternative C2 provides a greater degree of long-term effectiveness and 
permanence with the removal of contaminants from the Site. 

Because contaminants above health-based levels for unregulated use would remain with 
both alternatives C2 and C3, a CERCLA five-year review will be required to evaluate 
long-term effectiveness of these remedies. 

10.1.4 Reduction of Toxicity, Mobility, or volume Through 
Treatment 
Reduction of toxicity, mobility or volume through treatment refers to the anticipated 
performance of treatment technologies that may be included as part of the remedy. The 
Superfund law places a preference on alternatives that include physical or chemical 
treatment processes that reduce or eliminate the hazardous nature of material or its ability 
to move in the environment and/or the quantity left after treatment. 
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Alternative C2 significantly reduces the mobility of contaminants by removing the soil 
and placing it in an approved landfill, which is managed to minimize contaminant 
transportation via erosion and infiltration of precipitation. Any excavated soils with 
concentrations of extractable lead greater than 5 mg/L (e.g. those failing TCLP testing) 
encountered during construction will be treated to render them non-hazardous prior to 
disposal. Treatment will reduce both the mobility and toxicity of contaminants in the 
excavated soil. Only soils failing TCLP will be treated prior to disposal. Since the 
majority of the contaminated soil is expected to pass the TCLP test, it will not need 
treatment and the preference for treatment will not be met. However, the mobility of the 
contaminants will be reduced by disposal in an appropriate disposal facility. 

Alternative C3 uses no treatment in areas of native vegetation and boulders, therefore, the 
composition of the contaminated soil would not be altered. Soil cover provides no 
reduction of either toxicity or volume, but it does reduce the mobility of the contaminants 
via wind and water erosion. Alternative C3 also proposes that the area of non-native 
vegetation be excavated and disposed. The excavation and disposal of contaminated soil 
in the non-native vegetation areas will provide the same reduction of toxicity and 
mobility as discussed in Alternative C2. 

Therefore, Alternative C2 may provide a greater reduction in toxicity and mobility 
through treatment. 

10.1.5 Short-Term Effectiveness 

Short-term effectiveness addresses the period of time needed to implement the remedy 
and any adverse impacts that may be posed to workers, the community, and the 
environment during construction and operation of the remedy until the cleanup levels are 
achieved. 

There will be no closure or relocation of any businesses required during the 
implementation of any of the alternatives. Personal protective equipment will be required 
for construction workers. Dust suppression will be implemented during construction to 
prevent any environmental or human health impact. The time required to complete either 
of the action alternatives is approximately six months. 

The agencies will prepare a storm water pollution prevention plan as part of the Remedial 
Design. The plan will address controlling runoff during construction activities in order to 
prevent any contaminated from entering Little Cottonwood Creek. 

The agencies will also delineate the extent of contaminated areas more accurately during 
the remedial design in order to determine the minimum extent to which excavation is 
required, thus reducing the number of trips to the landfill and reduce fuel consumption. 
In addition, haul routes and trip times will be identified that will address the project’s 
impact on area traffic, thus addressing Salt Lake and Sandy City’s concerns expressed 
during the public comment period regarding risks posed by increased traffic from cleanup 
activities. 
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The short-term effectiveness for all of the action alternatives is equivalent. 

10.1.6 Impementability 

Implementability addresses the technical and administrative feasibility of a remedy from 
design through construction and operation. Factors such as availability of services and 
material, administrative feasibility, and coordination with other governmental agencies 
are also considered. 

The excavation and disposal associated with both Alternatives C2 and C3 is a relatively 
simple process with proven procedures. It is a labor intensive process with little potential 
for automation. Standard clearing and grubbing as well as soil excavating, hauling, 
backfilling and grading techniques are used. The equipment and other services 
associated with excavation and disposal are readily available from local vendors. 
Coordination with state and local officials for disposal of contaminated soil will be 
required. 

The placement of soil cover in the areas of native vegetation and boulders described in 
Alternative C3 can be easily performed. The construction equipment is readily available 
from several local vendors. Grading and/or retention of the soil cover so as not to 
permanently alter unaffected property may be difficult. Also, if additional earth/moving 
activities are required after implementation of the soil cover is complete; these activities 
would destroy the original soil cover remedy. Annual monitoring of the soil cover would 
be required to give notice of any remedy failure. Soil excavated for the planting of trees 
and/or other landscaping activities may require testing to determine disposal 
requirements. These factors make Alternative C3 a little more difficult to implement than 
Alternative C2. 

ICs for Alternatives C2 and C3 will require cooperation of land owners as well as City 
and County officials. Discussions to date with City and County officials indicate that ICs 
should be implementable for both Alternatives C2 and C3. 

10.1.7 Cost 

Before selecting a cleanup plan, the agencies must consider the construction and long­
term operations and maintenance costs associated with each alternative. 

The present worth cost for Alternative C2 is $776,000 and the present worth cost for 
Alternative C3 is $781,000. 

10.1.8 State Acceptance 

The State of Utah through the Utah Department of Environmental Quality has been the 
lead agency in the development of the RI/FFS for OU2 and concurs with the selection of 
Alternative C2 as the selected remedy. The State does not believe that Alternative C1 
provides adequate protection of human health and the environment. 
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10.1.9 Community Acceptance 

During the public comment period, the community expressed concerns regarding how the 
cleanup levels were calculated and why they were different than the OU1 levels, how the 
remediation will be performed and whether specific residential properties near the Site 
had been impacted by smelter releases. Two property owners, the City of Salt Lake and 
the City of Sandy, expressed concerns about remedial activities affecting a down-stream 
water intake, increased vehicular traffic due to the transport of contaminated soil, and the 
impact of construction vehicle emissions on air quality. The Metropolitan Water District 
of Salt Lake echoed the Cities’ concerns regarding the down-stream water intake. Salt 
Lake City challenged many of the assumptions made in both the Human Health and 
Ecological Risk Assessments and argued for a “no action” remedy. The responsiveness 
summary contains all of the comments received during the comment period along with 
the agencies’ responses. Several community members expressed support for the Selected 
Remedy. 

10.2 Undeveloped Alternatives 

10.2.1 Overall Protection of Human Health and the Environment 

With Alternative U1 (the no-action alternative), no cleanup occurs and the risk to human 
health and ecological receptors will remain unchanged. Alternative U1 does not meet the 
threshold criteria for protection of human health and the environment. All the other 
alternatives are protective of human health and the environment. 

Alternatives U2 and U3 both involve the excavation and regulated disposal of all areas 
containing contaminated soil above the cleanup level and thus, reduces the risk of direct 
contact, inhalation or ingestion of contaminated soil and therefore reduces human health 
and ecological risk. In-situ and ex-situ soil stabilization and landfill disposal further 
reduce the migration potential and the potential for future direct contact. Clean backfill, 
topsoil and a vegetation layer also reduce the spread of contamination into the 
environment through wind and water erosion of any contaminated soil remaining at depth 
after construction. Alternatives U2 and U3 meet the threshold criteria for protection of 
human health and the environment and are equally protective. 

Alternative U4 is less protective as it relies on a soil cover over contaminated soils to 
reduce the risk of direct contact, inhalation, or ingestion of the contaminated soil. The 
contaminated soil under the soil cover is left in place and may become exposed if the 
cover is breached through excavation, erosion, or construction below the cover layer. 

Alternatives U2, U3 and U4 all rely on ICs to address contaminants that may remain after 
construction. 
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10.2.2 Compliance with ARARS 

Alternative U1 takes no action to remediate the contaminated soil or reduce risk of 
exposure and does not comply with the risk based standards established for the Site. 
Alternative U1 does not meet the threshold criteria of compliance with ARARs. 

With appropriate ICs, Alternatives U2, U3 and U4 meet all the chemical specific, action 
specific and location specific ARARs, including risk-based standards and meet the 
threshold criteria of compliance with ARARs. 

The excavation and disposal proposed in Alternatives U2 and U3 reduce the risk of direct 
contact and protect recreational users from ingesting contaminated soil and meet risk 
based standards. Alternatives U2 and U3 meet all the chemical specific, action specific 
and location specific ARARs. Alternative U3 will meet Corrective Action Management 
Unit requirements for storage and treatment of principal threat wastes. 

With the soil cover proposed in Alternative U4, there is a possibility of opening an 
exposure pathway if the cover is removed or the geo-textile fabric is damaged. Regular 
inspection, monitoring and soil cover repair will be needed in addition to the ICs that will 
be required for Alternatives U2 and U3. 

Alternatives U2, U3 and U4 have common ARARs associated with construction (e.g. 
fugitive dust and storm water runoff controls). 

10.2.3 Long-term Effectiveness and Permanence 

Each alternative except for Alternative U1 provides some degree of long-term protection. 

Alternative U1 would not reduce any of the risk to human health or the environment and 
does not provide any control over the existing contamination. Alternative U1 is not 
evaluated further because it does not meet the threshold criteria. 

The excavation and off-Site disposal that is described in Alternatives U2 and U3 are well­
proven technologies. Contaminated soil, up to a depth of 18 inches, and principal threat 
waste at depths greater than 18 inches, are removed from the Site. Therefore, the threat 
posed by this soil will be permanently removed. 

In Alternative U4, a soil cover and a geotextile fabric or erosion control material is used 
to provide a barrier between potential receptors and the existing contaminated soil. 
However, the contaminated soil still remains in place and the soil cover could be 
breached by water and wind erosion or construction activities related to a change in land 
use. This alternative does not provide as high a level of long-term effectiveness or 
permanence as U2 and U3. 
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Because contaminants above health based levels for unregulated use would remain with 
all three of the action alternatives, a CERCLA five-year review will be required to 
evaluate long-term effectiveness for all remedies. 

10.2.4	 Reduction of Toxicity, Mobility or Volume through 
Treatment 

Alternatives U2 and U3 significantly reduce the mobility of contaminants by removing 
the contaminated soil and placing it in an approved landfill, which is managed to 
minimize contaminant transportation via erosion and infiltration. Additionally 
stabilization and treatment of principal threat waste will reduce both the mobility and 
toxicity of the contaminants in the excavated soil. 

Alternative U4 utilizes no treatment process; therefore, the composition of the 
contaminated soil is not altered. Since a soil cover is used the contaminated soil remains 
on-Site albeit the mobility of the soil is reduced. A soil cover provides no reduction of 
either toxicity or volume. 

10.2.5	 Short-Term Effectiveness 

There will be no closure or relocation of any businesses required during the 
implementation of any of the alternatives. Personal protective equipment will be required 
for construction workers. Dust suppression will be implemented during construction to 
prevent any environmental or human health impact. The time required to complete either 
of the action alternatives is approximately six months. 

The agencies will prepare a storm water pollution prevention plan as part of the Remedial 
Design that will address controlling runoff during construction activities in order to 
prevent the introduction of contaminated soil into Little Cottonwood Creek. 

The agencies will also delineate the extent of contaminated areas more accurately during 
the remedial design in order to determine the minimum extent to which excavation is 
required, thus reducing the number of trips to the landfill and reduce fuel consumption. 
In addition, haul routes and trip times will be identified that will address the project’s 
impact on area traffic, thus addressing Salt Lake and Sandy City’s concerns expressed 
during the public comment period regarding risks posed by increased traffic from cleanup 
activities. 

The short-term effectiveness for all of the action alternatives is equivalent. 

10.2.6	 Implementability 

The excavation and disposal associated with both alternatives U2 and U3 is a relatively 
simple process with proven procedures. It is a labor intensive procedure with little 
potential for automation. Standard clearing and grubbing as well as soil excavating, 
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hauling, backfilling and grading techniques are used. Equipment and other services 
associated with excavation and disposal are easily available. 

In-situ stabilization of material that contains greater than 5 mg/L of extractable lead, as 
described in alternative U2 will not generate hazardous waste, because the hazardous 
characteristics of the soil will be treated and mitigated prior to excavation. In areas 
where access is limited, in-situ stabilization may be difficult to achieve and may not be as 
effective as ex-situ stabilization, due to incomplete mixing. 

Ex-situ stabilization, as described in alternative U3, while still performed on-Site, will 
take place after contaminated soil has been excavated. Ex-situ stabilization will provide 
the same treatment as Alternative U2, but offers the advantage of greater mixing potential 
in hard-to-access areas and therefore, is easier to implement than Alternative U2. Minor 
coordination between state and federal agencies will be required to assure land disposal 
restrictions are followed, but this will not be difficult and should not impact 
implementability. 

Coordination with state and local officials for disposal of contaminated soil will be 
required for both Alternatives U2 and U3. 

The placement of a soil cover over the contaminated areas as described in Alternative U4 
can be easily performed. The construction equipment, specialists, material, technologies, 
and services are readily available from several local vendors. Grading and/or retention of 
soil cover so as not to permanently alter unaffected property may be difficult. If 
additional remediation were required after construction of alternative U4 is complete, it 
would destroy the original soil cover remedy. Additionally, soil excavated for the 
planting of trees and /or other landscaping activities may require testing and special 
handling requirements. These activities may make Alternative U4 more difficult to 
implement. 

Comprehensive coordination with local agencies will be required to attain the necessary 
ICs for all of the undeveloped area alternatives. 

10.2.7 Cost 

The present worth cost for Alternatives U2 and U3 is $1,435,000. 

The present worth cost for Alternative U4 is $1,249,000. 

10.2.8 State Acceptance 

The State of Utah through the Utah Department of Environmental Quality has been the 
lead agency in the development of the RI/FFS for OU2 and concurs with the selection of 
Alternative U3 as the selected remedy. The State does not believe that Alternative U1 
provides adequate protection of human health and the environment. 

45
 



  

    
 

            
               

            
                
            

              
             

              
              
             

             
           
 

 
      

 
              

            
              

              
               

               
           

              
 

             
             

           
 

                
                

              
              

              
   

 
     

 
              

             
             

                
             

10.2.9 Community Acceptance 

During the public comment period, the community expressed concerns regarding how the 
cleanup levels were calculated and why they were different than the OU1 levels, how the 
remediation will be performed and whether specific residential properties near the Site 
had been impacted by smelter releases. Two property owners, the City of Salt Lake and 
the City of Sandy, expressed concerns about remedial activities affecting a down-stream 
water intake, increased vehicular traffic due to the transport of contaminated soil, and the 
impact of construction vehicle emissions on air quality. The Metropolitan Water District 
of Salt Lake echoed Cities’ concerns regarding the down-stream water intake. Salt Lake 
City challenged many of the assumptions made in both the Human Health and Ecological 
Risk Assessments and argued for a “no action” remedy. The responsiveness summary 
contains all of the comments received during the comment period along with the 
agencies’ responses. Several community members expressed support for the Selected 
Remedy. 

Section 11: Principal Threat Wastes 

The NCP establishes an expectation that EPA will use treatment to address the principal 
threats posed by a Site wherever practicable (NCP 300.430. (a)(1)(iii)(A)). Identifying 
principal threat wastes combines concepts of both hazard and risk. In general, principal 
threat wastes are those source materials considered to be highly toxic or highly mobile, 
which generally can not be contained in a reliable manner or would present a significant 
risk to human health or the environment should exposure occur. The manner in which 
principal threat wastes are addressed generally will determine whether the statutory 
preference for treatment as a principal element of a remedy is satisfied. 

While it has been determined that ground water is currently unaffected by Site-related 
contamination, the potential of contaminants leaching to ground water will still exist if 
the leachable material is not removed from the Site. 

Soils with leachable levels of lead and arsenic above 5 mg/L based on the TCLP are 
considered to be both highly toxic as well as highly mobile and are considered a principal 
threat waste. Principal threat wastes will be treated and stabilized with a chemical 
reagent to render the leachable lead non-leachable prior to disposal off-Site at a Subtitle 
D landfill. Treatment of principal threat wastes will satisfy the statutory preference for 
treatment. 

Section 12: Selected Remedies 

UDEQ and EPA have chosen Alternative C2, excavation and off-Site disposal of all soils 
exceeding 1,000 mg/kg lead (approximately 12 inches) as the Selected Remedy for the 
commercial areas of OU2 and Alternative U3, excavation and ex-situ treatment of all 
soils failing TCLP testing for lead, and off-Site disposal of soils in excess of 3,000 mg/kg 
lead, to a depth of 18 inches, for the undeveloped areas of OU2. 
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12.1	 Summary of the Rationale for the Commercial Area 
Selected Remedy 

The selected remedy must provide for the overall protection of human health and the 
environment, be cost-effective, and use, to the maximum extent possible, permanent 
solutions employing treatment and/or resource recovery technologies. These 
requirements are fulfilled by selecting a remedy that satisfies the threshold criteria 
(overall protection of human health and the environment and compliance with ARARs), 
provides the best balance of the of the five balancing criteria (long-term effectiveness, 
short-term effectiveness, implementability, reduction in toxicity, mobility or volume and 
cost) and considers the preference for treatment as a principal element of the remediation 
with a bias against off-Site land disposal of untreated waste. 

Based on these requirements, UDEQ and EPA have chosen Alternative C2 as the 
Selected Remedy for the commercial area of the Davenport and Flagstaff Smelters 
Superfund Site for the following reasons: 

•	 Excavation and disposal will satisfy all ARARs as well as provide a high level of 
protectiveness for human health and the environment. 

•	 Excavation and disposal is a well-proven technology. The threat posed by the 
excavated soil will be permanently eliminated. 

•	 The preference for treatment will be met for principal threat waste, but will not be 
met for contaminated soil that is not considered a principal threat waste. 

•	 The mobility of untreated excavated soil will be greatly reduced by placing it in 
an approved landfill facility. 

•	 Excavation and disposal is a relatively simple process with proven procedures. 
The construction equipment, specialists, materials, technologies, services and 
capacities needed are available from several local vendors. The soil cover 
described in Alternative C3 may be more difficult to implement. 

Excavation and disposal will require less inspection and reporting than Alternative C3 
and will permanently remove contaminated soil from the Site. The potential of Site 
related contaminants leaching into ground water will be removed for soils that fail TCLP 
(principal threat waste). The impact of ICs will be less than those associated with 
Alternative C3. 

12.1.1	 Detailed Description of the Commercial Area Selected 
Remedy 

Based upon the results of the systematic screening process described previously, and 
input from the impacted community, UDEQ and EPA agree that Alternative C2, 
Excavation and Disposal of all Soils in Excess of 1,000 mg/kg, most completely satisfies 
the analyses criteria and is designated as the Selected Remedy for the Commercial 
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portion of OU2. Excavation and disposal has been used successfully at a number of 
similar lead Sites in Utah and throughout EPA Region 8. 

The Selected Remedy involves a remedial action to meet ARARS for soils and decrease 
human health risks at the Site. The zones that require action are C4-C5, and C24. The 
Selected Remedy involves clearing and grubbing the affected areas (grubbing involves 
the removal of all plants, including roots, stems and trunks), machine excavation, limited 
hand excavation around boulders and some large trees, and transportation to and disposal 
of all excavated soils at a Subtitle D landfill. Principal threat waste, if encountered 
during excavation will be addressed using the methods used for principal threat waste in 
the Undeveloped Area. Machine excavation will occur in the accessible areas of C2 and 
C24. Hand excavation will occur in the inaccessible areas and around large trees and 
boulders. The depth for excavation for both machine and hand excavation needed in 
order to remove soil with lead above 1,000 mg.kg lead is expected to be 6 inches in C4 
and C24, and 12 inches in C5. 

In order to retain the current surface grade and elevation at the property, clean, imported 
soil backfill and topsoil will be compacted to a height equal to the depth excavated. The 
affected areas will revegetated. 

ICs in the form of environmental covenants, conservation easements or, land use zoning 
will be required to ensure that future land use is consistent with the cleanup levels and 
that the remedy remains protective. 

The Selected Remedy will be considered complete when the following key components, 
are accomplished: 

•	 Removal of existing vegetation from the contaminated areas. 
•	 Excavation of all surface soils with lead concentrations exceeding 1,000 mg/kg 

(not expected to exceed 12 inches) using a mixture of machine and hand 
excavation. 

•	 Ex-situ treatment of all principal threat waste by stabilizing leachable lead in soil. 
•	 Transportation to and disposal of all excavated soil at an appropriate (Subtitle D) 

landfill. 
•	 Placement of clean topsoil and re-vegetation of excavated areas. 
•	 Institutional Controls (ICs), such as environmental covenants under the State of 

Utah’s Environmental Covenants Act, conservation easements and/or land use 
controls established through Salt Lake County Zoning Authorities, to ensure the 
remedy remains protective. 

These performance standards will ensure that the RAOs are met by reducing the risk of 
direct contact, inhalation or ingestion of contaminated soil by excavating and disposing 
of contaminated soil within the commercial areas of OU2, and providing controls to 
protect against exposure to contaminated soil above levels allowing unregulated 
(residential) use that remain after excavation. 
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12.1.2 Implementation of the Commercial Area Selected Remedy 

The selected remedy will be implemented following remedial design (RD) activities. 
During design, affected property owners will be consulted regarding the current and post­
remedial condition of the property. Physical construction will be considered complete 
when all the areas identified for remediation have been addressed as described in the RD. 
Property owners will receive an assurance that construction and vegetation are warrantied 
for one year. The physical construction involved in the selected remedy for the 
commercial area is expected to take approximately six months. 

ICs are part of the Selected Remedy and are desirable to ensure the protectiveness of the 
remedy. The objectives of the ICs for the commercial area of OU2 are to: 

•	 Restrict the development of residential uses without proper assessment of risk to 
human health and the environment. 

•	 Ensure that contaminated soil, above unregulated use levels, remaining after 
cleanup is characterized and disposed of appropriately if encountered during any 
future redevelopment activities. 

•	 Provide information regarding the nature of cleanup activities and contamination 
left in place to future property owners. 

These objectives will be achieved by coordinating the development of zoning ordinances 
and environmental covenants with local governmental agencies, property owners and/or 
notification services. 

It is anticipated that Salt Lake County would be instrumental in the development of 
zoning ordinances or some type of overlay district that would restrict unregulated use of 
the Commercial and Undeveloped Areas of the Site and also ensure that contaminated 
soil encountered during future development is appropriately characterized and disposed. 
The agencies have participated in several conversations with the county regarding ICs but 
a program that defines and enacts them has not been established at this time. 

The agencies anticipate easements or environmental covenants with property owners 
would be used to restrict development, ensure that contaminated soil encountered in 
future development is handled appropriately, and provide information regarding cleanup 
activities and contamination left in place to future property owners. 

12.1.3 Summary of Commercial Area Estimated Remedy Costs 

The selected remedy calls for the excavation and disposal of 1,317 tons of contaminated 
soil and transporting and disposing of all excavated soils at an off-Site facility. Site 
preparation to clear and grub the area prior to excavation costs $6,395 per acre. 
Commercial remediation cost estimates for machine excavation and hand excavation are 
$15 and $200 per ton, respectively. Assuming the excavated material will pass TCLP 
testing as is expected based on the comparison of OU2 sampling results with OU1 total 
lead to TCLP correlations, excavated soils can be disposed in a less expensive Subtitle D 
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Landfill for $22 per ton. The cost for backfilling is $30 and $200 per ton for machine 
and hand placement, respectively. These prices include the purchase, transportation and 
placement of imported backfill. Similarly, the cost for procuring and placing topsoil is 
$40 and $224 per ton for machine and hand placement, respectively. Re-vegetation with 
a native grass seed mixture via a broadcast and harrow method is approximately $0.40 
per square foot. Replacement of large trees (less than 4 inch diameter) is estimated at 
approximately $200 per tree. 

As indicated in Table 12-1, capital costs are $607,065 for Alternative C2. The Annual 
Operation and Maintenance (O&M) cost for Alternative C2 is estimated at $9,000 (Table 
12-2). O&M costs include an annual inspection of the remediated areas and the 
generation of an annual report by the O&M contractor. The annual report documents the 
annual inspection and maintenance activities, as well as the effectiveness of ICs for the 
Site. The capital and O&M costs combine for a net present worth for the selected remedy 
for the commercial area of $776,000 (Table 12-3). 

The information in this cost estimate and in the summary tables (Tables 12-1 to12-3) is 
based on the best available information regarding the anticipated scope of the remedial 
alternative. Changes in the cost estimate are likely to occur as a result of new 
information and data collected during the RD. Major changes may be documented in the 
form of a memorandum in the Administrative Record file and Explanation of Significant 
Difference (ESD) or a ROD amendment. This is an order of magnitude engineering cost 
estimate that is expected to be within +50 to -30 percent of the actual project cost. More 
detailed cost estimate summaries for the selected remedy can be found in Appendix B. 

12.1.4	 Expected Outcome of the Remedy 

Implementation of the Selected Remedy will achieve the stated Remedial Action 
Objectives. Future health risks associated with lead and arsenic in the commercial area 
will be reduced to levels acceptable for commercial uses, namely those associated with a 
grounds worker. Cleanup of contaminated soil with concentrations of lead exceeding 
1,000 mg/kg lead and 3,000 mg/kg arsenic will allow for continued commercial use of 
the property. 

12.2	 Summary of the Rationale for the Undeveloped Area 
Selected Remedy 

The Selected Remedy must provide for the overall protection of human health and the 
environment, be cost-effective, and use, to the maximum extent possible, permanent 
solutions employing treatment and/or resource recovery technologies. These 
requirements are fulfilled by selecting a remedy that satisfies the threshold criteria (over 
all protection of human health and the environment and compliance with ARARs), 
provides the best balance of the five balancing criteria (long-term effectiveness, short­
term effectiveness, implementability, reduction in toxicity, mobility and volume and cost) 
and considers the preference for treatment as a principal element of the remediation with 
a bias against off-Site land disposal of untreated waste. 
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Based on these requirements, UDEQ and EPA have chosen Alternative U3 as the 
Selected Remedy for the undeveloped area of the Davenport and Flagstaff Smelters 
Superfund Site for the following reasons: 

•	 Excavation and disposal will satisfy all ARARs as well as provide a high level of 
protectiveness for human health and the environment. 

•	 Excavation and disposal is a well-proven technology. The threat posed by the 
excavated soil will be permanently eliminated. 

•	 The preference for treatment will be met for principal threat wastes, but will not 
be met for contaminated soil that is not a principal threat. 

•	 The mobility of untreated excavated soil will be greatly reduced by placing it in 
an approved landfill facility. 

•	 Excavation and disposal is a relatively simple process with proven procedures. 
The construction equipment, specialists, materials, technologies, services and 
capacities needed are available from several local vendors. The soil cover 
described in Alternative U4 may be more difficult to implement. 

•	 Disposal of the contaminated material at an off-Site facility permanently removes 
the contaminated soil from the Site and decreases the amount of operation and 
maintenance that will be required after construction. This is an important factor 
for state acceptance of the Selected Remedy. 

•	 Cleanup to a level of 3,000 mg/kg allows the material that poses both a human 
health risk and an ecological risk to be removed from the Site without destroying 
wetlands located at the Site and their associated wildlife habitat. 

•	 Ex-situ treatment of principal threat wastes will allow more efficient mixing and 
will be easier to implement in heavily vegetated areas and on slopes than in-situ 
treatment. 

12.2.1 Detailed Description of Undeveloped Area Selected Remedy 

Based on the results of the systematic screening process described previously and input 
from the impacted community, UDEQ and EPA agree that Alternative U3, excavation 
and ex-situ treatment of all soils failing TCLP testing for lead, and off-Site disposal of 
soils in excess of 3,000 mg/kg lead, most completely satisfies the analysis criteria and is 
designated as the Selected Remedy for the undeveloped area of the Davenport and 
Flagstaff Smelters Superfund Site for OU2. Excavation and disposal have been used 
successfully at a number of similar lead contaminated Sites in Utah and throughout EPA 
Region 8. 

The Selected Remedy involves a remedial action to meet ARARs for soils and decrease 
human health and ecological risks at the Site. The zones that require action are U2, U3, 
U4 and U34. The Selected Remedy involves clearing and grubbing the affected areas, 
machine excavation to an expected 6 inch depth for zones U2, U3, and U34 and machine 
excavation to an expected depth of 18 inches for zone U4. 

51
 



  

               
          

                 
             
              

 
             
              
             

              
    

 
               

                 
                

            
 

             
                
       

 
            

 
 

         
             

       
       
              
              

 
          
       
            

         
           

   
 

               
            

             
           

 

The Selected Remedy also calls for the ex-situ treatment of principal threat waste in a 
storage and treatment Corrective Action Management Unit (CAMU), and transportation 
and disposal of all excavated and stabilized soils at a Subtitle D Class I landfill. The 
Selected Remedy also includes the removal of the access road constructed during cleanup 
activities associated with OU1 and restoration and re-vegetation of all affected areas. 

Principal threat waste will be stockpiled and treated and stabilized, ex-situ, with a 
chemical reagent that decreases the leachibility of the lead in the soil rendering it non­
leachable. As described in Section 10, ex-situ treatment and stabilization of principal 
threat waste will generate a hazardous waste and trigger Land Disposal Restrictions if a 
CAMU is not created 

In order to retain the current surface grade and elevation at the property, clean, imported 
soil backfill and topsoil will be compacted to a height equal to the depth excavated. The 
affected areas will be re-seeded with a native grass mix. In addition to the re-seeding 
some large tree replacement may be required in forested areas. 

ICs in the form of environmental covenants, conservation easements or land use zoning 
will be required to ensure that future land use is consistent with the cleanup levels and 
that the remedy remains protective. 

The remedy will be considered complete when the following key components are 
accomplished: 

•	 Removal of existing vegetation from the contaminated areas. 
•	 Excavation of all surface soils with lead concentrations exceeding 3,000 mg/kg to 

an expected maximum depth of 18 inches. 
•	 Excavation of all principal threat waste. 
•	 Ex-situ treatment of all principal threat waste by stabilizing leachable lead in soil. 
•	 Transportation to and disposal of all excavated soil at an appropriate (Subtitle D) 

landfill. 
•	 Placement of clean topsoil and re-vegetation of excavated areas. 
•	 Removal and restoration of access road. 
•	 ICs, such as environmental covenants under the State of Utah’s Environmental 

Covenants Act, conservation easements and/or land use controls established 
through Salt Lake County Zoning Authorities, to ensure the remedy remains 
protective. 

These performance standards will ensure that the RAOs are met by reducing the risk of 
direct contact, inhalation or ingestion of contaminated soil by excavating and disposing 
of contaminated soil within the undeveloped area of OU2, and providing controls to 
protect against exposure to contaminated soil remaining after excavation. 
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12.2.2 Implementation of the Undeveloped Area Selected Remedy 

The Selected Remedy will be implemented following RD activities. During design 
affected property owners will be consulted regarding the current and post-remedial 
condition of the property. Physical construction will be considered complete when all of 
the properties in areas identified for remediation have been addressed and returned to 
satisfactory condition. 

ICs are part of the Selected Remedy and are desirable to ensure the protectiveness of the 
remedy. The objectives of the ICs for the undeveloped area of OU2 are to: 

•	 Restrict the development of residential uses without proper assessment of risk to 
human health and the environment. 

•	 Ensure that contaminated soil, above unregulated use levels, remaining after 
cleanup is characterized and disposed of appropriately if encountered during any 
future redevelopment activities. 

•	 Provide information regarding the nature of cleanup activities and contamination 
left in place to future property owners. 

These objectives will be achieved by coordinating the development of zoning ordinances 
and environmental covenants with local governmental agencies, property owners and/or 
notification services. 

It is anticipated that Salt Lake County would be instrumental in the development of 
zoning ordinances or some type of overlay district that would restrict unregulated use of 
the Commercial and Undeveloped Areas of the Site and also ensure that contaminated 
soil encountered during future development is appropriately characterized and disposed. 
The agencies have participated in several conversations with the county regarding ICs but 
a program that defines and enacts them has not been established at this time. 

The agencies anticipate easements or environmental covenants with property owners 
would be used to restrict development, ensure that contaminated soil encountered in 
future development is handled appropriately, and provide information regarding cleanup 
activities and contamination left in place to future property owners. 

12.2.3 Summary of Undeveloped Area Estimated Remedy Costs 

The Selected Remedy for the undeveloped area calls for the excavation of 4,747 tons of 
contaminated soil and treating, transporting and disposing of all excavated soil at an off-
Site facility. Site preparation to clear and grub the area prior to excavation is $6,395 per 
acre. Unit cost estimates for the excavation is $15 per ton. It is assumed that all of the 
excavated material will fail TCLP testing for lead and is therefore considered a principal 
threat waste and will require treatment prior to disposal. Treatment of lead contaminated 
soil is estimated at $80 per ton. The costs for imported, clean backfill material and 
topsoil, including transportation and placement are $30 and $40 per ton respectively. Re­
vegetation with a native grass seed mixture via a broadcast and harrow method is 
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approximately $0.40 per square foot. Protection of the brick road, which will be used to 
access part of the undeveloped area, is estimated to cost $1,000. The access road across 
the undeveloped areas will be removed and the native vegetation will be restored for an 
estimated cost of $35,500. 

As indicated in Table 12-4, capital costs are $1,265,837 for Alternative U3. The annual 
O&M costs for the Selected Remedy are estimated at $8,592 (Table 12-5). O&M costs 
include annual inspection of the remediated areas and the generation of an annual report 
by the O&M contractor. The annual report documents the annual inspection and 
maintenance activities, as well as the effectiveness of ICs for the Site. The capital and 
O&M costs combine for a net present worth for the Selected Remedy for the undeveloped 
areas of $1,435,000 (Table 12-6). 

The information in this cost estimate and in the summary tables (Tables 12-4 to 12-6) is 
based on the best available information regarding the anticipated scope of the remedial 
alternative. Changes in the cost estimate are likely to occur as a result of new 
information and data collected during the RD. Major changes may be documented in the 
form of a memorandum in the Administrative Record file and Explanation of Significant 
Difference (ESD) or a ROD amendment. This is an order of magnitude engineering cost 
estimate that is expected to be within +50 to -30 percent of the actual project cost. More 
detailed cost estimate summaries for the selected remedy can be found in Appendix B. 

12.2.4 Expected Outcome of the Remedy 

Implementation of the Selected Remedy for the undeveloped area will achieve the stated 
Remedial Action Objectives and allow the continued recreational use of the undeveloped 
area. The Selected Remedy will achieve substantial risk reduction by removing 
contaminated surface and subsurface soils from the Site. The Selected Remedy will 
reduce the risk associated with Site contaminants in a reasonable time frame (six months) 
and will provide long-term protectiveness by permanently removing contaminated soil 
from the Site. ICs, such as environmental covenants, conservation easements or land-use 
zoning, will be implemented to control future exposure to contaminants and to ensure that 
the remedy remains protective of human health and the environment. Future health risks 
associated with lead and arsenic in the undeveloped area will be reduced to levels 
acceptable for recreational uses by performing a cleanup to levels of 3,000 mg/kg lead 
and 3,000 mg/kg arsenic. 

Section 13: Statutory Determinations 

Under CERCLA 121 and the NCP, the lead agency must select remedies that are 
protective of human health and the environment, comply with ARARs (unless statutory 
waivers are justified), are cost-effective, and utilize permanent solutions and alternative 
treatment technologies or resource recovery technologies to the maximum extent 
practicable. In addition, CERCLA includes a preference for remedies that employ 
treatment that permanently and significantly reduces the volume, toxicity, and mobility of 
hazardous wastes as a principal element and a bias against off-Site disposal of untreated 
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wastes. The following sections discuss how the Selected Remedies for both the 
Commercial and Undeveloped Areas meet these statutory requirements. 

13.1	 Protection of Human Health and the Environment 

The need for action at OU2 is driven by risks to human health which when implemented 
will significantly reduce the exposure of ecological receptors to soil contamination. 

The Selected Remedies, excavation and removal of contaminated soils and treatment of 
principal threat waste, are a well proven technology. The threat posed by the excavated 
soil will be permanently removed from the Site. Treatment and landfill disposal will 
reduce the migration potential of the principal threat waste along with the potential for 
human exposure to it. 

It is believed that cleanup to levels protective of human health will address the bulk of the 
source material that is driving risk to ecological receptors, while also minimizing the 
damage that the undeveloped area would sustain through more intrusive and aggressive 
construction activities. The exposure of herbivorous and invertivorous birds to material 
that pose an ecological risk will be reduced by the Selected Remedies but will not be 
quantifiable. 

The development of ICs will ensure that the Selected Remedies will remain protective 
after construction has been completed. The implementation of these remedies will not 
pose any unacceptable short-term risks. The time required to complete the remedial 
action is six months. The Selected Remedies will be more protective and require less 
reporting and monitoring and the impact of ICs will be much less than the other 
alternatives evaluated. 

13.2	 Compliance with Applicable or Relevant and Appropriate 
Requirements 

The Selected Remedy will comply with Federal and State ARARs that have been 
identified. No waiver of any ARAR is being sought for the Selected Remedy. Only the 
State ARAR is identified when a situation occurs in which the State ARAR is more 
stringent that the corresponding Federal ARAR, or where requirements from the State 
program have been Federally authorized. The ARARs for the Selected Remedy are 
identified below. 

Identification and Listing of Hazardous Waste, UAC R315-2. This standard 
establishes state requirements for identifying waste generated during the Selected 
Remedy as a hazardous waste as appropriate. This includes soil excavated for off-site 
disposal. This standard is applicable. 

Land Disposal Restrictions, UAC R315-13. This standard establishes state 
management requirements for hazardous wastes generated during the Selected Remedy. 
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Since treatment of principal threat waste is necessary prior to land disposal this standard 
is applicable. 

State Rule Requiring Compliance with NAAQS, UAC R307-101-1. Emissions from 
excavation operations performed as part of the Selected Remedy must meet the 
requirements set forth in this standard. This standard is applicable. 

Emissions Standards – Visible Emissions, UAC R307-201-3. Emissions from 
construction activities performed as part of the Selected Remedy must meet the 
requirements set forth in this standard. The Selected Remedy is not expected to cause 
significant visible emissions. This standard is applicable. 

Non-Attainment Area for PM10 Fugitive Emission and Fugitive Dust; UAC R307­
309. Fugitive dust must be controlled during ground disturbing activities associated with 
the Selected Remedy. This standard is applicable. 

Air Pollution Prohibited, UAC R307-102-1. Emission of air contaminants in sufficient 
quantities to cause air pollution is prohibited. This standard is applicable. 

Corrective Action Cleanup Standard Policy - UST and CERCLA Sites, UACR311­
211. The Selected Remedy eliminates the source of contamination through removal and 
utilizes risk based cleanup standards for soil. This standard is applicable. 

Hazardous Waste Generator Requirements, UAC R315-5. All activities that generate 
hazardous waste must meet the substantive provisions of these requirements. This 
standard is applicable. 

Closure and Post-Closure, UAC R315-8-7. The closure standards of 40 CFR 
264.552(f) are applicable to closure of the treatment and storage CAMU designated by 
the Record of Decision. The requirements of UAC R315-8-7 are relevant and appropriate 
to closure of any contaminated soil that is not excavated during the implementation of the 
Selected Remedy and remains in place. 

Landfills, UAC R315-8-14. Requirements for landfill closure are relevant and 
appropriate to the Selected Remedy. A soil cover will be placed over contaminated 
materials that are not excavated during the remedial action to address any direct contact 
threat. This constitutes a hybrid landfill closure. 

Corrective Action for Solid Waste Management Units, UAC R315-8-21. This rule 
incorporates 40 CFR 264.552 by reference. This Record of Decision designates a storage 
and treatment CAMU in areas of the Site requiring remediation (see Figure 8-1). The 
requirements of 40 CFR 264.552(f) are applicable to management of remediation wastes 
within the CAMU. Creation of a CAMU will allow for ex-situ treatment of principal 
threat waste. By designating the area requiring remediation as a storage and treatment 
CAMU, principal threat waste can be rendered non-hazardous and then disposed of at a 
municipal landfill. 
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Cleanup and Risk Based Closure Standard, UAC R315-101. Allows closure of 
facilities to risk based standards. Appropriate site management, such as corrective action, 
post closure care, and institutional controls, is required based on identified levels of risk. 

Utah Pollutant Discharge Elimination System (UPDES), UAC R317-8. The storm 
water pollution prevention requirements of UAC R317-8 are applicable to construction 
activities at the Site. 

Remediation Waste Management Sites, UAC R315-8-1(g). The substantive 
requirements of UAC R315-8(g) are applicable to management of remediation wastes 
within the storage and treatment CAMU. 

Emergency Control Requirements, UACR315-9. In the event of an on-Site spill of 
hazardous wastes substantive requirements for immediate actions and cleanup will be 
met. This standard is applicable. 

National Historic Preservation Act, 36 CFR Part 800, 40 CFR Part 6.301(b), 16 USC 
Section 470. The Selected Remedy will include determining whether any portion or 
portions of the Site are listed or eligible for listing on the National Register of Historic 
Places and will comply with these requirements where applicable. 

Archeological and Historic Preservation Act, 40 CFR Part 6.301(c), 16 USC Section 
469. If the Selected Remedy will cause irreparable loss or destruction of significant 
cultural resources, data recovery and preservation activities may be conducted in 
accordance with these standards. These standards are applicable. 

Migratory Bird Treat Act 50 CFR Part 10. This standard prevents the taking of 
migratory birds, their nests or eggs without special permits. This standard is applicable 

Community Culture and History, UAC R212-6. State standards regarding cultural 
resources are applicable. 

General Facility Standards – Location Standards, UAC R315-8-2.9. State standards 
regarding the location of hazardous waste management units are relevant and appropriate 
to any hybrid landfill closure of unexcavated contaminated soil left in place. 

13.3 Cost-Effectiveness 

In the lead agency’s judgment the Selected Remedies are cost effective and represent a 
reasonable value for the money to be spent. In making this determination the following 
definition was use: “A remedy shall be cost-effective if its costs are proportional to its 
overall effectiveness.” (NCP §300.430(f)(1)(ii)(D)). This was accomplished by 
evaluating the “overall effectiveness” of those alternatives that satisfied the threshold 
criteria (were both protective of human health and the environment and ARAR 
compliant). Overall effectiveness was evaluated by assessing three of the five balancing 
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criteria in combination (long-term effectiveness and permanence; reduction in toxicity, 
mobility, and volume through treatment; and short term effectiveness). Overall 
effectiveness was then compared to costs to determine cost-effectiveness. The 
relationship of the overall effectiveness of these remedial alternatives was determined to 
be proportional to their costs and hence these alternatives represent a reasonable value for 
the money to be spent. 

Table 13-1 shows the present worth costs of the alternatives, including the selected 
remedies. The estimated present worth cost of the Selected Remedy for the Commercial 
Area (Alternative C2) is $776,000 and costs slightly less than the cost for Alternative C3. 

The estimated present worth cost of the Selected Remedy for the Undeveloped Area 
(Alternative U3) is $1,435,000. Although Alternative U4 is slightly less expensive 
($1,249,000) principal threat waste will still remain at the Site, and therefore the Selected 
Remedy is more cost-effective. The agencies believe that the Selected Remedy’s 
additional cost for ex-situ treatment of principal threat waste and off-Site disposal of lead 
contaminated soil provides a significant increase in protection of human health and the 
environment and is cost-effective. 

13.4	 Utilization of Permanent Solutions and Alternative Treatment 
Technologies to the Maximum Extent Practicable. 

The agencies have determined that the Selected Remedy represents the maximum extent 
to which permanent solutions and treatment technologies can be utilized in a practicable 
manner at the Site. Of those alternatives that are protective of human health and the 
environment and comply with ARARs, the agencies have determined that the Selected 
Remedies provide the best balance of trade-offs in terms of the five balancing criteria, 
while also considering the statutory preference for treatment as a principal element and 
bias against off-Site treatment and disposal and considering State and community 
acceptance. 

The Selected Remedy for the Commercial Area satisfies the criteria for long-term 
effectiveness by permanently removing the threat posed by the excavated soil from the 
Site. Any principal threat waste encountered during construction will be treated prior to 
disposal. The Selected Remedy for the Commercial Area does not present short-term 
risks different from the other alternatives. There are no special implementability issues 
that set the Selected Remedy apart from any of the other alternatives evaluated. 

The Selected Remedy for the Undeveloped Area satisfies the criteria for long-term 
effectiveness by permanently removing the threat posed by the excavated soil from the 
Site. The treatment of principal threat waste will reduce both the toxicity and mobility of 
the contaminants in the excavated soil. The Selected Remedy for the Undeveloped Area 
does not present short-term risk different from the other alternatives. There are no 
special implementabiliy issues that set the Selected Remedy apart from any of the other 
alternatives evaluated. 
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13.5 Preference for Treatment as a Principal Element 

The Selected Remedy for the Commercial Area satisfies the preference for treatment as a 
principal element for any principal threat waste encountered during construction. The 
preference for treatment will not be met for the majority of the excavated soils in the 
Commercial Area. However, the mobility of the contaminants will be greatly reduced by 
disposal in an appropriate disposal facility. 

The Selected Remedy for the Undeveloped area calls for all soil with a TCLP greater 
than 5 mg/L (principal threat waste) to be stabilized prior to off-Site disposal. The 
stabilization will reduce both the mobility and the toxicity of the contaminants in the 
excavated soil. The preference for treatment will be met for those soils that will require 
treatment prior to disposal. The selected remedy may also include the excavation and 
disposal of soils that do not require treatment prior to disposal. The preference for 
treatment will not be met for these soils. However, the mobility of the contaminants will 
be reduced by disposal in an appropriate disposal facility. Disposal of contaminated soils 
in an appropriate landfill reduces the mobility of contaminants more than the soil cover 
contained in the other alternatives. 

13.6 Five-Year Review Requirements 

Because the Selected Remedies at the commercial and undeveloped areas will result in 
hazardous substances, pollutants, or contaminants remaining on-Site above levels for 
unlimited use and unrestricted exposure, a statutory review will be conducted within five 
years after the initiation of remedial action to ensure that the remedies are, or will be, 
protective of human health and the environment. 

14.0 Documentation of Significant Changes 

The Proposed Plan was released for public comment in February of 2009. It identified 
Alternative C2 as the Preferred Remedy for the commercial areas and Alternative U3 as 
the Preferred Remedy for the Undeveloped Areas. During the public comment period, 
the community expressed concerns regarding how the cleanup levels were calculated and 
why they were different than the OU1 levels, how the remediation will be performed and 
whether specific residential properties near the Site had been impacted by smelter 
releases. Two property owners, the City of Salt Lake and the City of Sandy, expressed 
concerns about remedial activities affecting a down-stream water intake, increased 
vehicular traffic due to the transport of contaminated soil, and the impact of construction 
vehicle emissions on air quality. The Metropolitan Water District of Salt Lake and Sandy 
echoed the cities concerns regarding the down-stream water intake. Salt Lake City 
challenged many of the assumptions made in both the Human Health and Ecological Risk 
Assessments and argued for a “no action” remedy. The agencies reviewed all written and 
verbal comments submitted in the public comment period. It was determined that no 
significant changes to the remedy, as originally identified in the Proposed Plan, were 
necessary or appropriate. 
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Table 5-1
 
Groundwater Sampling Results
 

Davenport and Flagstaff Smelter OU2
 

Lead MCL = .015 
mg/L 

Arsenic MCL = .01 
mg/L 

GW 01 Total .011 .012 
Dissolved ND .011 

GW 02 Total 4.07 .38 
Dissolved .0085 .014 

GW 03 Total .025 .003 
Dissolved ND ND 

GW 04 Total .82 .098 
Dissolved ND ND 

mg/L=milligrams per liter 



 
 

 

Table 7.1.1
SOILS SUMMARY STAnSTICS AND EPC RESULTS

DAVENPORT AND FLAGSTAFF SMELTERS

Summary Statistica o.teeted ValUfS Goodnoss-of-
UpperConRdef1ce Umtt (OCLIFItT••,

Ko,of Del'-n Min .... Aueaud
EPC

Group Anllyte Un.
Samn"s R.l>

MNn Std Dev Min lOa' Der.cted DotKt»d
Distribution Method of UCL C.kutlltkm

'5'% UCL
I COII\fI1c,ciaJ Soils· All ARSENIC m 2l [OM~ ID .., , <0 , <0 G~ 9~"AA roll.imalc Camma UeL 17.5 17.!ii
I Commercial Soils· All LEAD m 2l lOO~. n. 209 "' 1190 "' 1190 Non·Patarnttric 95% SlUdcnl'SoI UCl JO' lOa
2 Undcvelo dSoils·UI·U1 UIO ARSENIC m • l~' 69.' '88 36 '" 36 ", No""" 95% Slulknl'S-1 VCl 19.0 89.0
2 Urltlevt.lo cdSoils·UI·U1 UIO LE"" '" • '''''' 2709 1191 IS20 4930 IS20 4930 N""",, 95% Srudcnl's.-l VCl "<" 3507
) Vndcvclo d Soil~. U)I·U)4 ARSENIC m • IOO'A 100 '" 32 211 32 '" N,""" 95% Studenl'SoI VCl 19' 19.
) Undcc\'eJo dSoils-U)I·UJ4 LEAD • IO~' 2107 1194 '96 36110 '96 3611l N"""" 95% Srudcnl'I-' UCt 3147 J611l

(4 Undcvclo dSoils-U8 U? Ull·U30 ARSENIC m 22
I_

22.8 .., .., " .., JI """"" 95% SlIltitnl't-l VCl lU 26.0
4 Unde\'e1o d Soils - U8. U9. UII·UJO LeAD m 22

I_
47' '" '" 914 '" '" Normal 9S'Y. SlUdcllt~ UCl 5SS 5SS

NOlts:
(I) Goodness-of-Fit Tesl a' SY. sijVIificlUlC:e le~c1 is well to tUI (or lIisuibutioRalnSUJnptiOll.
(2 Tht distributional usumption "om (I) is USed 10 scl«lthe oppropriMe UCL nlculatioll method. For nomlal distribution, the UCl is based on tht I-SlaJisllts. For 10F,llonnlll disrributioll.1jamm3 distribution, and Ilon-panmelrie usumption. the Uel is
based 011 the recommendations &011'1 EPA (2002) and Singh elli. (20001J.
(3) Rden::ncu:
Sing,h. A.• Sin&J'l. A. ~., 3IId M3ichlc. R. (2004). ProUCL Version 3.0 User Guide. Office of Research:lnd DcvclopmcnL U.S. El1~ironmelltaJ Protection Agcncy. Repon No. EPN6001R04lO79.
U.S. Eovironmellull PrOI«rioll Agency (EPA), 2002. Calcullltinil Upper Confldl:nce Limits (or ExpoSure Point COlleenualion51ll H3Uldous Waste Sites. Office ofEmerl:eney and Rellledi&! Resp<mse. U.S. EnviroNTIcnlai PrOlection Agent)'. Repor1 No.
OSWER 928S.6.10.

fPC .. exposure point conccnlJlIlion
max - maJlimum
mglkg .. milli8J31lll per l;iloS'am
min = minimum
SId Dcv" slllJlwd ~viation
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Table 7-1
 
Surface Soil Summary Statistics and EPC Results
 

OU2 Davenport and Flagstaff Smelters
 



 
 
 
 
   

          
      

 
 

    
  

  
  

  
  

       
       
       

 

     
      
     

 

Table 7-2
 
Preliminary Remediation Goals (PRGs) for the Three Exposure Scenarios
 

That Have Current or Future Risks
 

Chemical Commercial Worker 
PRG (mg/kg) 

Grounds Worker 
PRG (mg/kg) 

Youth Visitor 
PRG (mg/kg) 

Arsenic Cancer Risk = 1E-04 1,300 1,250 1,600 
Cancer Risk = 1E-05 130 125 160 
Cancer Risk = 1E-06 13 12.5 16 
Non-Cancer HQ=1 2,090 2,000 1030 

Lead ALM (GSD=1.69) 2,430 700 2,920 
ALM (GSD=1.53) 3,830 1,100 4,600 



 
 

   
 

 

Table 7.2.1
Soil and Sediment Summary Statistics and EPC Results

OU2 - Davenoort and Flaustaff Smelters
Ecological Risk Assessment

Summary Statistics Detected Values
Goodness-at-Fit

Upper Confidence limit (UCll
No. of Detection TestGroup Analyte

Samples Rate Min Max Assessed
EPC

Mean Sd Min Max
Detected Detected

Distribution Method of 95% UCl Calculation
95% UCl

ANTIMONY 35 69% 16.1 23.1 2.5 109 5 109 Non-Parametric 99% Chebvshev (Mean. Sd UCl 55.0 55.0
ARSENIC 35 100% 42.4 40.1 8.9 211 8.9 211 loqnormal 95% H-UCl 53.7 53.7

Undeveloped CADMIUM 35 100% 3.16 1.72 1.1 7 1.1 7 Non-Parametric 95% Chebvshev (Mean, Sd) UCl 4.43 4.43
COPPER 35 100% 63.6 45.0 19 237 19 237 Gamma 95% Aooroximate Gamma UCl 76.5 76.5Soils -
LEAD 35 100% 1172 1216 138 4930 138 4930 lOQnormaJ 95% H-UCl . 1700 1700

Surface
(0-2 inches) MERCURY 35 77% 0.449 0.503 0.05 2.5 0.1 2.5 Gamma 95% Aooroximate Gamma UCl 0.607 0.607

SELENIUM 35 46% 0.481 0.347 0.25 1.9 0.5 1.9 Non~Parametric 95% Chebyshev Mean, Sd UCl 0.737 0.737
SILVER 35 80% 3.56 3.86 0.5 18 1 18 Non-Parametric 99% Chebvshev (Mean, Sd UCl 10.1 10.1
ZINC 35 100% 275 206 86 1010 86 1010 Gamma 95% Aooroximate Gamma UCl 335 335
ANTIMONY 35 54% 17.0 43.0 2.5 254 5 254 Non-Parametric 99% Chebyshev Mean, Sd UCl 89.3 89.3
ARSENIC 35 100"% 35.3 50.7 4.5 300 4.5 300 loan'ormal 95% H-UCl 44.1 44.1

Undeveloped
CADMIUM 35 97% 2.25 2.25 0.25 13 0.7 13 lOQnormal 95% H-UCl 2.89 2.89

Soils -
COPPER 35 100% 66.7 lOlA 10 601 10 601 loanormal 95% H-UCl 81A 81.4

Subsurface LEAD 35 100% 903 1808 82 10800 82 10800 loqnormal 95% H-UCl 1144 1144
MERCURY 35 63% 0.384 OA79 0.05 2.1 0.1 2.1 Non-Parametric 99% Chebvshev (Mean, Sd) UCl 1.19 1.19(2-18 inches)
SELENIUM 35 14% 0.360 0.328 0.25 1.9 0.6 1.9 Non-Parametric 95% Student's-l UCl OA54 OA54
SILVER 35 69% 3.30 7.15 0.5 43 1 43 Non-Parametric 99% Chebyshev (Mean, Sd) UCl 15.3 15.3
ZINC 35 100% 242 257 57 1320 .57 1320 Gamma 95% Aooroximate Gamma UCl 309 309
ARSENIC 5 100% 18A 9.1 6.8 30 6.8 3D Normal 95% Student's~l UCl 27.1 27.1

Creek - CADMIUM 5 100% 0.940 0.167 0.8 1.2 0.8 1.2 Normal 95% Student's-t UCl 1.10 1.10

Sediment
COPPER 5 100% 64.6 27.0 32 95 32 95 Normal 95% Student's-t UCl 90A 90A
LEAD 5 100% 137 74 80 263 80 263 Normal 95% Student's-I UCl 207 207
ZINC 5 100% 283 97 162 410 162 410 Normal 95% Student's-t UCl 376 376

Notes:
(1) Goodness-of-Fit Test at 5% significance level is used to test for distributional assumption.
(2) The distributional assumption from (1) is used to select the appropriate 95% UCl calculation method. For normal distribution, the UCl is based on the t-statistics. For lognormal
distribution, gamma distribution, and non-parametric assumption, the Uel is based on the recommendations from USEPA (2002) and Singh (2004).
(3) References:
Singh, A., A.K. Singh and R. Maichle. 2004. ProUCl Version 3.0 User Guide. Office of Research and Development, U.S. Environmental Protection Agency, Report No. EPN600/R04/079.
U.S. Environmental Protection Agency (USEPA). 2002. Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. Office of Emergency and
Remedial Response. Report No. OSWER 9285.6-10.
(4) All units are milligrams per kilogram (mg/kg).

EPC = exposure point concentration
Sd = standard deviation
UCl = upper confidence limit

Table 7-3
 
Soil and Sediment Summary Statistics and EPC Results
 

Ecological Risk Assessment
 
OU2 Davenport and Flagstaff Smelters
 



 

 

 

 

 

     
         
 

     

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

          

          

          

            

          

        

        

        

         
                     

Table 7-4
 
COECs for Each Exposure Medium and Receptor
 

Soils Sediment Surface Water 

Surface Subsurface Creek Ponds* Ponds* 
COEC Soil Soil (Benthos) (Benthos) (Wildlife) Creek Ponds* 
Antimony M, P M, P 

Arsenic M, SI M, SI 

Cadmium B, M B, M M 

Lead B, M, P B, M, P BI 

Mercury B, SI B, SI 

Selenium P 

Silver P P 

Zinc P P 

*Two ponds and tributary 
Receptors: B – birds; BI – benthic (macro)invertebrates; M – mammals; P – plants; SI – soil invertebrates 



Table 7-5
 
Exposure Factors for Wildlife Receptors'
 
OU2 - Davenport and FlagstaffSmelters
 

R.presel1Ulllve Specl.. Body W.lght (bw) Food Ingestion Rate IIR,) Composlll0n 01 DIet I'll.) 
Foo_b 
cllsslflcatlon Common Name SClentlll. Name kg Comment Reference ka/d.vww Comment Reference Plel1Ul Invertebrates FIe.h Notes· Reference 
Carnivore American kestrel Falco sparver;us 0.119 Average of male USEPA 1993 0.02142 Based on 0.18 g USEPA 1993 0% 33% 67% Average of aD diets; 

and female means: ww/g bw/day; USEPA 1993 

Insectivorel American robin TurDuS 0.077 

Utah 

Average of males USEPA 1993 

California 

0.069 Based on 0.89 g USEPA 1993 45% 55% 0% Average of aD diets; 
Invertivore migratorus and females ww/g bw/day; USEPA 1993 

Herbivore 

Insedivore/ 

Homed lark Eremophi/a 
alpestris 

Lesser scaup AytfJya allinis 

0.041 

0.815 

Schoener 
1968 

Average of adult USEPA 1993 

California 

0.043 0.398·bw'0.850 (g) USEPA 1993 
= dw IRlfor 
passerines 

0.172 0.301·bw'0.751 (g) USEPA 1993 

50% 

28% 

50% 0% Mainly inseds 
(summer), seeds 

(winter); DeGraaf and 
Rudis 1983 

72% 0% Average of aU diets; 
Invertivore male and female =dw IRf for non- USEPA 1993 

Insectivorel Masked 'New SOrex cinereus 0.0045 

means; U.S. 

Median of adul\ USEPA 1993 

passerines 

0.0045 Eats its own weight Nature-serve 10% 80% 10%, Primanly insecls. also 
Invertivore weights (3-6 g) daily 2007 small mammals and 

leeds; Nature5erve 

Herbivore Meadow vole Microtus 0.0372 Average male and USEPA 1993 0.013 Based on 0.35 g USEPA 1993 99% 

2007 

1% 0% Average of aU diets: 
pennsyfvtJ11icus female aD year; wwlg bw/dey; USEPA 1993 

Carnivore 

Herbivore 

Mink Muste/a vison 

Mule deer Odocoileus 

0.852 

70 

south Indiana 

Average male and USEPA 1993 
female adubs, 

summer and fan; 
Montana 

Average weight in FitZgarald et 

Russia 

0.119 Average male and USEPA 1993 
female winter 0.14 

g ww/g bw/day; 
Michigan 

10 Based on average Sample et al. 

17% 

100% 

12% 71% Average of aD diets: 
USEPA 1993 

0% 0% Diet consists entirety 
hemionus Colorado al. 1994 0122 g dw/kg 1997 of vegetation; sample 

Carnivore 

Herbivore 

Red fox Vulpes vulpes 

Wood duck Aix sponsa 

4.5 

0.663 

Sam~eetal. 

1996 

Average male and Dunning 1993 

bw/day 

0.45 5ampJe et al. 
1996 

0.248 0.301·bw'0.751 (g) USEPA 1993 

2% 

90% 

at al. 1997 

5% 93% Average of aU diets: 
USEPA 1993 

10% 0% USDA-NRCS 2007 
remale = dw lR1for non­

passerines	 

SOlIInpellon Rate (1fl.1 Water Ingestion RIlle (IR"I Home fbnge-
kaldavdw Comment	 Reference Udav Comment ReteR!nce A.... Comment RefeRine. 

0.0	 N.gligibl•. Efroymson et 0.0137 0.115 gI~ay USEPA 1993 668 Based on range USEPA 1993 
Assumed same as 01.1997 average of adult 01100-1,235 

red-tailed hawk males and acres in 
females	 lNtorning 

grasslands 

0.00206 10'" 01 diel (dw) Beyer aI.1. 0,0108 M.an, 0.14 glg- USEPA 1993 0.61 Average or mean USEPA 1993
 
Based on Iverage 19901 d.y tenitory aizes of
 
of sotl ingestion adult males and
 

rates for wild turkey females 
and American 

woodwock 

0.00093 10% 01 diet (dw) Beyerel at 0.0057 Assumed lame USEPA 1993 7 Based on Verner and 
Based on average 1994 as robin - mean. breeding territory Boss 1980 
of soil ingestion 0.14 gig-dey acreages 

rates for wifd turkey 
and American 

woodwock 

0.00092 <2% of diet (dw); USEPA 1993 0.051 Average ofadutt USEPA 1993 220 Mean breeding in USEPA 1993 
Based on rin~ male and female Manitoba; 89 
necked duck means, 0.063 hectares 

gig-day 

0.000039 Assumed same 85 USEPA 1993 0.00076 0.099·bw'0.90 USEPA 1993 0.1 0.04 hectare DeGraaf and 
meadow vole (kg) = WI Rudis 1983 

(2.4% 01 dw diet) (Uday) for all 
mammals 

0.0000469 2.4% 01 diet (dw) USEPA 1993 0.006 Sampleet al. 0.1 Range 010.09- USEPA 1993 
1996 0.21 acre for 

makls and 
femates 

0.0 Negligible	 USEPA 1993 0.099 Sampteetal. 789 Mean of range of USEPA 1993 
1996	 640-940 acres in 

North Dakota 

0.016	 North Central S.mple aI .1. 4.5 0.099·bw'0.9O USEPA 1993 705 Mean annual Sampleet at 
CokJrado 1997 (kg) = WI home range 1997 

(Uday) lor all 
mammals 

0.004	 2.8% 01 dw diet Beyeret al. 0.380 Sample et al. 1727 Multl.male USEPA 1993 
1994 1996 mean territory, 

Minnesota, 
weoods. fields, 

swamp 

0.00079 <2% 01 diet (dw); USEPA 1993 0.045 0.059·bw'0.67 USEPA 1993 l.26E+06 Average feeding NC 
Based on ring- (kg) = WI radius 25 to 30 Cooperative 
necxed duck (lJdey) lor bird. miles daily Extension 

Service 
undated 

Beyer, W.N., E.E. Connor and S. Gerould. 19904. Estimates 01 soil Ingestion by wildlife. J. \lVikllife Mngt. 58:375-382. 
DeGraaf. R.M. and D.O. Rudis. 1983. New England INIldlfie: Habitat. Natural History, and Distribution. USDA Forest Service Northeastern Forest Experiment Station. General Technical Report NE·108. 
Dunning. J.B.. Jr. editor. 1993. CRC Handbook of Avian Body Masses. CRC Press. Boca Raton. Florida. 
Fitzgerald•• J.P.• C.A. Meaney and D.M. Armstrong. 1994. M8tnmaJs of Colorado. Denver Museum of Natural History and University Press of Colorado. 
Efroymson. RA, G.W. Sut.r II, B.E. S.mpl., and D.S. Jones. 1997.Praliminwy Remediation Goals for Ecological Endpoints. O.k Ridge National Laboratory. Oak Ridge, TN. 50 pp. ESlERlTM-1621R2. 

Nature5erve. 2007. Comprehensive Report Spedes· 50rex cinereu!!o. NatureServe Explorer. An online encyclopedia of life [web appliation). Version 62. Nature5erve, Arlington, Virginia. Available at http://www.naiureserve.orglexplorer. Accessed on August 9, 2007. 
North caroDna (NC) Cooperative Extension Service. undated. Working VYith Wildtrie #6 - Wood Duck. North Carolina State University. College of Agricunure & ute Sciences, College of Forest Resources. Available at http:/twww.ces.ncsu.edulforesiry/pdftwwwlWww06.pdf. Accessed on August 10, 2007. 
Sampl., B.E., D.M. Opresko and GW. Suter II. 1996. Toxicological Benchmarl<s for Wildlife: 1996 Revision. Risk As....m.nt Program, O.k Ridge National Labor.tory. O.k Ridge, TN. Prapared lor U.S. D.partm.nt 01 Energy. ESlERlTM-861R3. (Table B. 1). 

Sample, B.E.. M.S. Aplin, RA E~oymson. GW. Suter II and C.J.E. W.lsh. 1997. Methods and Tools for Estimalion orttle ExposUifl or Terrestrial Wildlife fo Con/emlnanls. Oak Ridg. Nation.1 Laboratory. TN. Prep.red lor U.S. Departm.nt of Energy. ORNUTM-13391. 

Schoener, T.W. 1968. Sizes 01 feed t.rritories .mong birds. Ecology 49(1): 123-141. IN: USAF 2006. 

U.S. Air Force (USAF). 2006. Baseline RisK Assessment SCoping Document. Revision 1. F.E. WalTen Air Force Base, 'A'yoming. Prepared by URS Group, Inc., Denver, CO tor Air Force Center for Environmental Excellence and U.S. /JIJr Force 5apce Command. 
U.S. Department or Agriculture - Natural Resources Conservation service (USDA-NRCS). 2007. Wood Duck ~J( sponsel. Fish and Wildlife Habitat Management Leaftet. USDA-NRCS Wildlife Habitat Management Institute. 
U.S. Environment., Proledion Ag.ncy (USEPA). 1993. Wi1c1/ife Exposure Fac10rs Handbook. Volume 1. Ollice of R....rch .nd Development. EPAl6001R-93/187a. 
Verner. J. and AS. Boss. 1980. California wildlife and their habitats: western Sierra Nevada. Gen. Tech. Rep. PSW-37, 439 p.. mus. Pacific Southwest Forest and Range Exp. Stn., Forest Serv.• U.S. Dep. Agric.. BerkeJey, Calif. Website 
http://www.fs.f1ld.uslpSw/..vprojeetslwildivemer/psw_37.html. Accassed December 7. 2006. 

Flesh = small mammals or birds 
Percent solids: 15% plants; 39°4 soil invertebrates; and 32% smao birdstmammals (USEPA 1993) 
ww= wet weight 
dw = dry weight 
bw = body weighl 
kg = kilogram 
g=gram 
L = I~er 
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Table 12-1
 
Capital Cost Estimate for Selected Remedy for Commercial Area
 

Davenport and Flagstaff Smelter Superfund Site OU2
 

Item# Description Units Quantity Unit Cost Cost 

1 Clear and grub brush Acres 0.5 $6,395 $3,280 
2 Move, Stage, and Replace Debris Lump Sum 1 $4,000 $4,000 
3 Water Truck - Dust Suppression Months 3 $8,000 $24,000 
4 Excavation Ton 614 $15 $9,217 
5 Hand Excavation Ton 703 $200 $140,595 
6 Analytical Cost - TCLP Sample 2 $150 $300 

7 Transport non-hazardous Waste to Salt Lake 
County Landfill. Ton 1,317 $6 $7,905 

8 
Disposal of Non-Hazardous Waste at Salt 
Lake County Landfill. Ton 1,317 $22 $28,984 

9 Backfill - material, haul, and machine 
placement Ton 307 $30 $9,217 

10 
Top Soil - material, haul, and machine 
placement Ton 307 $40 $12,290 

11 Backfill - material, haul, and hand placement Ton 351 $200 $70,297 
12 Top Soil - material, haul, and hand placement Ton 351 $224 $78,733 
13 Revegetation Sq ft 22,345 $0.4 $8,938 
14 Large Tree Replacement Each 15 $200 $3,000 
15 Health & Safety Ambient Air Monitoring Lump Sum 1 $36,930 $36,930 
16 Final Site Wide Cleanup Lump Sum 1 $56,300 $10,000 

Total Cost 
Mobilization (10%) 
Demobilization (3%) 
Subtotal 

Unidentified Construction Cost 
(10%) 
Construction Management (10%) 

TOTAL 

$447,688 
$44,769 
$13,431 

$505,887 

$50,589 
$50,589 

$607,065 



 
 
 
  

           
       

 

    
  

 
  
 

   

      
           

        
          

        
      
      

           
          
          

         

          
        

      
         

      
        

            

 

Table 12-2
 
Operation and Maintenance Cost Estimate for Selected Remedy for Commercial Area
 

Davenport and Flagstaff Smelter Superfund Site OU2
 

Activity Unit Quantity 
per Event 

Frequency 
(Events per 

Year) 
Unit Cost Total 

Site Visit (Round Trip) Visit 1 1 $150 $150 
Reproduction Page 250 1 $0.15 $38 
Postage / Packaging Package 3 1 $20 $60 
ODC Subtotal $248 

Project Management (PM) Hour 12 1 $100 $1,200 
On-Site Labor Hour 16 1 $90 $1,440 
Off-Site Labor Hour 40 1 $90 $3,600 
Drafting/Graphics Hour 16 1 $65 $1,040 

Clerical Support Hour 16 1 $65 $1,040 
Labor Subtotal $8,320 

Contingency Allowance 10% $248 $25 

Annual Cost $8,592 



 
 
  

         
     

       
  

         
         
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          

        
         
         

         
            

 

Table 12-3
 
Present Worth Cost of Construction, Operation, Maintenance and Monitoring
 

Selected Remedy for Commercial Area
 
Davenport and Flagstaff Smelters Superfund Site OU2
 

Year Cost O&M 
Cost 

Annual 
Expenditures 

Factor a 

2.8% 
Worth b 

0 $607,065 $607,065 1.000 $607,065 
1 $8,592 $8,592 0.973 $8,358 
2 $8,592 $8,592 0.946 $8,131 
3 $8,592 $8,592 0.920 $7,909 
4 $8,592 $8,592 0.895 $7,694 
5 $8,592 $8,592 0.871 $7,484 
6 $8,592 $8,592 0.847 $7,280 
7 $8,592 $8,592 0.824 $7,082 
8 $8,592 $8,592 0.802 $6,889 
9 $8,592 $8,592 0.780 $6,701 

10 $8,592 $8,592 0.759 $6,519 
11 $8,592 $8,592 0.738 $6,341 
12 $8,592 $8,592 0.718 $6,169 
13 $8,592 $8,592 0.698 $6,001 
14 $8,592 $8,592 0.679 $5,837 
15 $8,592 $8,592 0.661 $5,678 
16 $8,592 $8,592 0.643 $5,524 
17 $8,592 $8,592 0.625 $5,373 
18 $8,592 $8,592 0.608 $5,227 
19 $8,592 $8,592 0.592 $5,084 
20 $8,592 $8,592 0.576 $4,946 
21 $8,592 $8,592 0.560 $4,811 
22 $8,592 $8,592 0.545 $4,680 
23 $8,592 $8,592 0.530 $4,553 
24 $8,592 $8,592 0.515 $4,429 
25 $8,592 $8,592 0.501 $4,308 
26 $8,592 $8,592 0.488 $4,191 
27 $8,592 $8,592 0.474 $4,077 
28 $8,592 $8,592 0.462 $3,966 
29 $8,592 $8,592 0.449 $3,858 

Present Worth of Capital Cost 
Present Worth of O&M Cost 
Total Present Worth (30 Years) 

$607,000 
$169,000 
$776,000 



 
 
 
   

         
        

 

    
       

      
             

    

      
                  
    

      
                  
    

       
                  
     

      
          
      

     
        

 
     
        

 
      

      

        
     

       
        

      
   

                  
    

       
                  
    

        
          
          
          
          
        

   
    

    
          
        
          
            

 

Table 12-4
 
Capital Cost Estimate for Selected Remedy for Undeveloped Areas
 

Of Davenport and Flagstaff Smelter Superfund Site OU2
 

Item# Description Units Quantity Unit Cost Cost 

1 Clear and grub brush Acres 2.45 $6,395 $15,671 

2 Brick Road Protection Lump Sum 1 $1,000 $1,000 

3 Access Road Restoration Lump Sum 1 $35,544 $35,544 

4 Water Truck - Dust Suppression Months 3 $9,820 $29,460 
5 Excavation Ton 4,747 $15 $71,201 
6 Analytical Cost - TCLP Sample 5 $150 $750 
7 Stabilization Ton 4,747 $80 $379,738 

8 Transport Non-hazardous Waste to 
Salt Lake County Landfill. Ton 4,747 $6 $28,480 

9 

10 

Disposal of Non-hazardous Waste at 
Salt Lake County Landfill. Ton 4,747 $22 $104,428 

Backfill - material, haul, and machine 
placement Ton 2,826 $30 $84,785 

11 Top Soil - material, haul, and machine 
placement Ton 1,921 $40 $76,822 

12 Revegetation Sq ft 106,745 $0.4 $42,698 
13 Large Tree Replacement Each 80 $200 $16,000 

14 Health & Safety Ambient Air 
Monitoring Lump Sum 1 $36,930 $36,930 

15 Final Site Wide Cleanup Lump Sum 1 $56,300 $10,000 

Total Cost 
Mobilization (10%) 

Demobilization (3%) 
Subtotal 

Unidentified Construction Cost 
(10%) 

Construction Management (10%) 

TOTAL 

$933,508 
$93,351 
$28,005 

$1,054,864 

$105,486 
$105,486 

$1,265,837 



 
 
 

  
         

     
       

 

   
  

 
  
 

   

        
            
         
           
         
       

       
            
           
           
          
           
         
       

         
       

       
       

 

Table 12-5
 
Operation and Maintenance Cost Estimate for Selected Remedy
 

for Undeveloped Areas of
 
Davenport and Flagstaff Smelter Superfund Site OU2
 

Description 

Other Direct Charges 
Site Visit (Round Trip) 
Reproduction 
Postage / Packaging 
ODC Subtotal 

Unit 

Visit 
Page 

Package 

Quantity 
per Event 

1 
250 

3 

Frequency 
(Events per 

Year) 

1 
1 
1 

Unit Cost 

$150 
$0.15 
$20 

Total 

$150 
$38 
$60 

$248 

Labor Charges 
Project Management (PM) 
On-Site Labor 
Off-Site Labor 
Drafting/Graphics 
Clerical Support 
Labor Subtotal 

Hour 
Hour 
Hour 
Hour 
Hour 

12 
16 
40 
16 
16 

1 
1 
1 
1 
1 

$100 
$90 
$90 
$65 
$65 

$1,200 
$1,440 
$3,600 
$1,040 
$1,040 
$8,320 

Contingency Allowance 10% $248 $25 

Annual Cost $8,592 



 
 
 

  
         

     
       

 
       

         
         
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          

        
         
         

         
            

 

Table 12-6
 
Present Worth Cost of Construction, Operation, Maintenance and Monitoring
 

Selected Remedy for Undeveloped Areas
 
Davenport and Flagstaff Smelters Superfund Site OU2
 

Year 
Capital 

Cost 
Annual 
O&M 
Cost 

Subtotal 
Annual 

Expenditures 

Discount 
Factor a 

2.8% 

Present 
Worth b 

0 $1,265,837 $1,265,837 1.000 $1,265,837 
1 $8,592 $8,592 0.973 $8,358 
2 $8,592 $8,592 0.946 $8,131 
3 $8,592 $8,592 0.920 $7,909 
4 $8,592 $8,592 0.895 $7,694 
5 $8,592 $8,592 0.871 $7,484 
6 $8,592 $8,592 0.847 $7,280 
7 $8,592 $8,592 0.824 $7,082 
8 $8,592 $8,592 0.802 $6,889 
9 $8,592 $8,592 0.780 $6,701 

10 $8,592 $8,592 0.759 $6,519 
11 $8,592 $8,592 0.738 $6,341 
12 $8,592 $8,592 0.718 $6,169 
13 $8,592 $8,592 0.698 $6,001 
14 $8,592 $8,592 0.679 $5,837 
15 $8,592 $8,592 0.661 $5,678 
16 $8,592 $8,592 0.643 $5,524 
17 $8,592 $8,592 0.625 $5,373 
18 $8,592 $8,592 0.608 $5,227 
19 $8,592 $8,592 0.592 $5,084 
20 $8,592 $8,592 0.576 $4,946 
21 $8,592 $8,592 0.560 $4,811 
22 $8,592 $8,592 0.545 $4,680 
23 $8,592 $8,592 0.530 $4,553 
24 $8,592 $8,592 0.515 $4,429 
25 $8,592 $8,592 0.501 $4,308 
26 $8,592 $8,592 0.488 $4,191 
27 $8,592 $8,592 0.474 $4,077 
28 $8,592 $8,592 0.462 $3,966 
29 $8,592 $8,592 0.449 $3,858 

Present Worth of Capital Cost 
Present Worth of O&M Cost 
Total Present Worth (30 Years) 

$1,266,000 
$169,000 

$1,435,000 



 
 
 
  

     
 

     
     
            

          
 

          
              

 

  
 

 

     
        

             
 

        
             

 

     
 

Table 13-1
 
Present Worth Costs of Alternatives
 

Commercial Areas Present Worth Cost 
C1: No Action $0 
C2: Excavation and disposal of all soils in excess of 

1,000 mg/kg 
$776,000 

C3: Excavation and disposal of soil in non-native areas 
and soil cover around native vegetation 

$781,000 

Undeveloped Areas 

U1: No Action $0 
U2: In-situ treatment followed by excavation, off-Site 

disposal and restoration and revegetation 
$1,435,000 

U3: Excavation followed by ex-situ treatment, off-Site 
disposal and restoration and revegetation 

$1,435,000 

U4: Soil Cover $1,249,000 
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Human Health 
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(2) Receptors assumed to be exposed in the commercial area. 
(3) Receptors assumed to be exposed in the undeveloped area. 
(4) Subsurface soil was not evaluated in the risk assessment because analysis of subsurface soil samples indicted that contamination is fairly uniform to a depth of 18 inches. 	 If subsurface soil was excavated and brought to the surface, risks would be similar to that for surface soil. 

Because the concentrations of arsenic and lead in subsurface soil are elevated and there is possible risk, subsurface soils may be evaluated further in the risk management phase of the project. 
(5) Includes ponds/seeps in the undeveloped area and ponds in the commercial area. 
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DaveDavenpornportt and Fand F llagstaff Smeagstaff Smellteterrss 
SupeSuperrffund Siteund Site 

Salt Lake County, Utah 
 

OU2 Record of Decision
 

June 2009 
 

Figure 5-2. 
Human Health Conceptual Site 
Model 
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Figure 5-3.
 

Ecological Conceptual Site Model
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Figure 5.3-2 
Background Soil Sample 
Location Map 
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Figure 5.3-3 
Surface Water, Sediment, 
and Groundwater 
Sample Location Map 
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Figure 5.3-5
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Table A-l
 
Davenport and Flagstaff Smelters OU2
 

Cost Snmmary
 

I Capital I AnnualO&M I Present Worth IBrief Description of Alternative I 
ICOMMERCiAL AREAS 

I 
$0 No action Alternative 1 $0 $0 

$776,000 Excavation/DisDosaVRestorationAlternative 2 $607,000 $9,000 
$23,000 $781,000 ExcavationIDisposaUSoil CoverlRestorationAlternative 3 $335,000 

IUNDEVELOPED AREAS 
I 

No action (cost includes removal of access road
$0 $35,544$35,544

$1,266,000 
$35,000 $1,249,000 

Alternative 1 
buill for remediation afOUl) 

$9,000 $1,435,000 Excavation/DisDosal/RestorationAlternative 2 & 3 
Alternative 4 $565,000 Soil CoverlResloration 



Table A-2
 
Davenport and Flagstaff Smelters OU2
 

Remedial Quantities
 

AREA VOLUME WEIGHTDEPTH
AREA 

(acres) (inches) (tons)(cll.vd.) 

COMMERCIAL AREAS 

LEAD & ARSENIC CONTAMINATION> 1,000 mg/kg
 

Inaccessible ArealLarge TreesIBoulders
 
C4
 0.15 6 121 180 
C5 0.19 12 300 446 
C24 0.06 52 78 

Subtotal 
6 

0.40 473 703
 
Accessible Arca
 

C4
 0.17 6 136 201 
C24 0.34 6 278 413 

Subtotal 0.51 414 614 

Total for Commercial Areas 0,91 887 I 317 

, UNDEVELOPED AREAS 

EAD & ARSENIC CONTAMINATION> 3,000 me/ke 
U2' 0.76 6 610 906 
U3'" 0.72 6 580 861 
U4 0.76 18 1,830 2,717 
U34',3 0.22 6 177 264 

Total for Undeveloped Areas 2.45 3,196 4,747 

AL FOR ALL AREAS 3.36 4,084 6,064 

Average Natural Dry Density .,.... 110 Ib/fiA 3 
tical value taken from Literature for similar soils) 

'Although lhe lead exceedanees in these grids arc in the surface (0 to 2 inches below ground surface), 
the depth used to calculate removal volumes is 6 inches because that is the depth that can realistically 
be removed using excavation machinery. 

'Area does not include the steep slope in small northern area ofV3 (0.03 acres). 
3Area does not include steep slope through northern central portion of U34 (0.08 acres) or remediated 
area in the eastern portion of the site (0.04 acres). 

Weight = [(Area, ac)*(43560 fiA 2/ae)] * [(Depth, in)/(12 in/ft)] * (Density, Ib/ftA 3) I (2000 Ib/ton) 
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Table A·4
 
Davenport and Flagstaff Smelters OU2
 

Commercial Alternative 2 (ExcavationlDisllOsaI/Restoration)· Capital Cost Estimate
 

heroN , 
2 

Description 

Clear and b brush 
Move. Sta e, and Re lace Debris 

Units 

Acres 
L,m Sum 

Quantity 

0.', 
Unit Cost 

$6,395 
$4,000 

Notes 

2 
3 

C.., 
$3,280 
$4,000 

3 Water Truck - Dust Su ression Months 3 $8,000 4 $24,000 
4, 
6 

Excavation 
Hand Excavation 
Analytical Cost • TCLP 

TM 
TM 

Sample 

614 
703 

2 

$IS 
$200 
$150 

3 
3, 

$9,217 
$140,595 

$300 
7 Transoon non-hazardous Waste to Salt Lake COWltv Landfill TM 1,317 $6 3 $7,905 
8 Dis sal ofNon-Hazardous Waste at Salt Lake Countv Landfill TM 1,317 S22 6 $28,984 
9 Backfill - material, haul, Wid machine placement TM 307 530 7 $9,217 
10 To Soil· material, haul, and machine laccmcnt TM 307 540 7 $12,290 
II Backfill - material. haul, and hand lacement TM 351 $200 7 $70,297 
12 To Soil - material, haul, and hand laccment TM 35' $224 7 $78,733 
13 Reve etation 5 ft 22,345 SO.4 8 $8,938 
14 
IS 
16 

L3IlI:e Tree Reolacement 
Health & Safety Ambient Air MonitoriDlZ 
Final Site Wide Clean.up 

Each 
Lumc Sum 
Lump Sum 

IS , , 
$200 

$36,930 
$56300 

3 

'.9, 
$3,000 

$36.930 
$10.000 

Total Cost $447,688 
Mobi1il.ation (10%) $44,769 

, Demobilization (3%) $13,431 
Subtolal $505,S87 

Unidentified Coostruetion Cost (10%) $50,589 
Construction Management (10%) $50,589 

TOTAL $607,065 

Assumptions: 
a). Soil with Pb<I,OOO ppm will be have TCLP < 5 mg/L lead and will be considered non-hazardous for costing purposes. 

All soil in me commercial area are assumed to be non-hazardous, 
b). One TCLP sample required per 1,000 tons of soil excavated for off-site disposal. 

NOles: 
I. Engineering estimate. 
2. RS Means Envirotunental Remediation: Unit Cost Book, 2005; 17-01-0107 Medium brush, mediwn trees «10"), clear, grub, haul. 
3. Estimate from ER (Russ Gulledge), includes labor (July, 2008) 
4. Estimate from ER (Russ Gulledge). Includes truck driver and truck rental, assumes source of water on site. For more detailed pricing, source of water needs 

to be detennined (July, 200S). 
5. Estimate from Northern Analytical (Kathy Smith) (July, 200S). 
6. Salt Lake County Landfill Website (July, 20(8). 
7. Estimate from ER (Russ Gulledge). Assuming that source of soil is near site (July, 200S). 
S. Estimate from ER (Russ Gulledge), includes labor, seeding with harrowing of native species of grasses and shrubs (July, 200S). 
9. See Table A·17 for detailed estimat\:. 



Table A-S
 
Davenport and Flagstaff Smelters OU2
 

Commercial Alternative 3 (ExcavalionlDisposalf.ioil CoverlResloralion) - Capilal Cost Estimate
 

lIemH Description Units Quantity Unit Cost Notcs Cost 

I 
2 
3 
4 

5 

6 

7 

8 
9 
10 
II 
12 
13 
14 

Clear and 2mb brush 
Move, $tal!e, and R(:place Debris 

Water Truck - Dust Suooression 
E;~cavation 

Analvtical Cost· TCl? 
Transport Non-hazardous Wast(: to Salt lake County 
Landfill. 
Disposal of Non-hazardous Waste al Sail Lake 

Countv Landfill. 
Backfill- material, haul, and machine olacernenl 
Too $oil- material, haul, and machine nlacernenl 
Clean Soil - material. haul, and hand olacement 
Gcotextile Fabric 302-
Reve2ctation 
Health & Safetv Ambient Air MonitorinJ! 
Final Site Wide Clean-up 

Acres 
Lumn Sum 

Months 

Ton 
SamDI(: 

Ton 

Ton 
Ton 
Ton 
Ton 

Soyd 
Sa £t 

Lump Sum 
Lumo Sum 

0.9 

I 
3 

614 
I 

614 

614 
307 
307 
480 

1,940 
22,345 

I 
I 

$6,395 
54,000 

$8,000 

$15 
$150 

S6 

$22 
$30 
$40 

5224 

$1 
$0.4 

$36,930 
556,300 

2 
3 
4 

3 , 
3 

6 
7 
7 

7 
8 
9 

1,10 
I 

55,844 
54,000 

$24,000 
59,217 

SlSO 

53,687 

$13.519 
S9.217 

SI2,290 
S107,557 

51,940 
$8,938 

536,930 
$10,000 

Total Cost 
Mobili7.8tion (10%) 
Demobilization (3%) 
Subtotal 

S247,289 
S24,729 

S7,419 
5279.437 

Unidentified Construction Cost (10%) 
Construction Managemcnt (10%) 

$27,944 
$2:7,944 

TOTAL $335,325 

Assumptions: 
a). Soil with Pb<1 ,000 ppm will be have TCLP < 5 mg/L lead and will be considered non·hazardous for costing purposes. 

All soil in the commercial area are assumed to be non· hazardous. 
b). Onc TCLP sample required per 1,000 tons of soH excavated for ofT·site disposal. 

Notes: 
I. Engineering estimate. 
2. RS Means Environmental Remediation: Unit Cost Book, 2005; 17-01-0107 Medium brush, medium trees «10"), clear, grub. haul. 
3. Estimate from ER (Russ Gulledge), includes labor (July, 2008). 
4. Estimate from ER (Russ Gulledge). Includes truck driver and truck rental, assumes source of water on site. For more detailed pricing, source 
ofwaler needs 10 be detcrmined. (July, 2008). 

5. Estimate from Northern Analytical (Kathy Smith) (July, 2008). 
6. Salt Lake County Landfill Website (July, 2008). 
7. Estimate from ER (Russ Gulledge). Assuming that source of soil is near site (July, 2008). 
8. ESlimate from Bill Killpack at ACF West (July, 2008). 
9. Estimatc from ER (Russ Gulledge), includes labor, seeding with harrowing of native species of grasses and shrubs (July, 2008). 

to. See Table A·17 for detailed estimate. 



Table 1\-6
 

Dllvenport and FlagstllffSmelters OU2
 

Commercilll Alternative 2 - Operation and Maintenance Cost Estimate
 

i\llunative: 
[ltlIvltion & Backrill: 
Onn Soil 

units 
0,91 acres 

- acres 

Monitoring Summary Reports - AnnulIl 

~$Cription Unit 

Other Direct Charges 
Site Visit{Round Trip) Visil 
Reproduction Page 
POStage / Packagi ng Packalle 
ODC Subtotal 

Quantity 
per Event 

I 

2>0 
) 

Frequency 
(Events per 

Year) 
Unit COSI 

$150 
50.15 
$20 

Total 

5150 
S38 
$60 

5248 

Source 

URS 
URS 

FedEx 

NOles 

One per visit 
10 copies, 25 pages per copy 
Express Mail/ FcdEx 

Labor Charges 
Proj~t Managemenl (PM) 
Onsile Labor 
Offsite Labor 
Drafting/Graphics 

Clerical Suppon 
Labor Subtolal 

H~I 

H~I 

H~I 

H~I 

Hour 

12 
16 
40 
16 

16 

$100 

'90 
'90 
56S 

'65 

$1,200 
$1,440 
$3,600 
$1,040 

$1,040 

58,320 

URS 
URS 
URS 
URS 

URS 

1 person, 1.5 days, SlIr/day 
1 person, 2 days, Shr/day,geologist rate 
I person, 5 days, Stu/day, engineer rate 
1 perSOll, 2 days, Shr/day, CADD operator 
rate 
I person, 2 days, StU/day, clerical staff rate 

Contingency Allowance 10'10 $248 SlS 

Annual Cost $8,592 I 



Table A·'
 
Davmpor1 ami JbVl.rrSmellerl OU2
 

Commereial Allemlth·u]· Openrion and MI;nlenllKe Con t:Jtimale
 

~," 
B.ddill: 0.9 acftS 

V.,I Qo-"" frequency V.II CoJI T.., .......,- (Eve.1I per -Ye.) 

1217 S574 See No4cs 1 II'CI 2'"" 55,. 

0Ih0:r Dsrec:l CUrta 
S.,pIe ShlJlPUll SilO SilO Pat;OOler,uw;!IMI..,lIlIWaIoCC!''''''I.WlllelIIai RalIII W"'" ... 52,400 1_\~M_ XIU'"..."l)'lc•• Gl'SVlliI
 
Trani (RDuDd Trip) Visil ",. ",. VOS One per vi~


'''<00 
OOCSubloul "... 

l.abor Chlrla 
P'nlj«I MlIlllemellt (PM) H~ I "00 ,"00 VOS I ~, Idly, Ihrld-r 
OftIile \..abor H~ SI,IOO VOS I 1"""011. I dl)1. 20 hr!day," '" lcolo&ill rale 

llour .760 VR> I pel'$Oft, t d-r, 4hrfd.,-,elllJi_'" 
".... ­

Conpn,cncy Allowance IlI% .mSJ,23' 

AllnualCo>tt 56.517 ! 

NOte.: 
I. AIIII)·.il for llItallead and II'JCnic by ICP Md leachable Icad byTCI.P, Includillil ficld dupliclte.
 
2, COllc<:1 I wnplc per 5000 sq nlllllt were lOil CO\'crcd forXRf Inlly.II;:Jn1l .(md 10% to thc lab for ""a1~'Sis.
 

frequency 
o."scription Un;t 

Quantity 
per E.'enC 

(Evcnlll per 
Velr) 

Unit COil Total Source Notel 

Othcr Dirc<:c Cha'llCS (OOC) 
Dl'\lml, elean lOil, "",III, hlUld Cooll, 

Repair Supplici LumpSum $3,911} f),911} Enlincc< .,.Cimllc eCc. 
AU\IIlIc $0.10 per IqUI<C root 

IntltUmentol Rcnlll LumpSum '"" '"" fnlil'CCr CJum_to Bobc_1 loader. fe"i!i1.er .prea<.!vr. 
etc, 

TntVel (lloIlnll Trip) Vitil SI50 "00 VOS 0110 per vi.il 
ODe Sub!ol_1 SS,osO 

l._bor 0...", 
Projco;l MIII;>&cmcnt (PM) 

0Iui1C Labof 
H~, 

,,~ 

l 

" 
"00.6l "" "".. 

VOS 
VOS 

t pcrwn, Id_,.. 2kr1d.,-
I penon. 2lb)'S, IlILr/day, 
ICCllnicilll rille 

ONilC Supervision H~ " '" SI,IOO VOS I penon. 2 d.,.., 10 hr/dl)', 

OlTlllCSuppon llour '6l "00 VOS 
IcolotJSI raIC 

I penon. I d-r. 4hr/dl)'. clcnc:a1 

""",s...... "5'0 
Slaffralc 

CoNlIIlCDC)' Allo,.'1IICC 10% 1',010 S50ll 

A~nu.aI Cos!_. $9.14,1 

I M.u.IC1l~IIC11i"~llI~ ...u.ly-"":tthcr..... ~. 

2. M.~IC1l-OC labor ..ill_lSI of _1CdIaic_lUpCl'Voscd br -scolo&- for 2 days,
 
3 M.na...c:c ..ill incllllk acn'_' ((ln~iIIalOd.ao1.rq>lacUoI ...t11 elc.. lDLI, mII_ conrrol, md raecdina ifllCCC$Al')'.
 

T.., 
""'~ -Uooic CoJt 

OIlIer OII'CCI CIlarJa 
RcproducliOOl ,." VOS 10 copies. 2j; pili" per copy 
POS!IIe I Pacbginl '" , SlO ... fed£>: [qnN Maill fcdEx '" 
OOC Sublolal '"~ 

Labor o..lCI 
ProjOd MIftlCClIIall (PM) II "00 SI,200 VOS 1~,12l1ou .. 
Lo"" .. ".600 VOS I penon,' dl)''I, Ihrfday, equ-r'" ,6l Sl,lIlO URS -1 person, 2 da)''I,llItfd.,-, CAOO" Opcr.orrllC 

Clcrical SUPllO" " SI,lIolO VOS 1 ponon. 2 dl)''I, IlIt/dl)', clcriCJllI"" .6l 
Itllffracc
 

l.abor SublO\ll SUIO
 

IlI% SlO'"~ 

S6.9M7 I 

lTolMI A....I O&M CllJl: S2U53 



Tabl~ A-8 
Da\'cnport and FlagstalTSmeilers OU2 

tllldr\'cloped AIUrnati\'c 2 & J (Exc.a"atiolllOisposaVR($(oratioll) - Capilal COSI Estimate 

Itrmill Descr.-ptiOD Units QUJIIllit}, Unit Cost Nolrll Cost 

1 Clear ould I!rub blush A= 2,45 S6,J95 , $15.611 
2 Bncl: Road Praltt.ion LUinp Sum 1 51.000 ) $1.000 
) 

• 
5 
6 

Aeccn Ro:ld ReSlor:tlion 
WllCfTruck· DuS! Suooression 
Exe:;l\'Jtion 
AnalYllcai COS! - TCI.? 

Lump Sum 
MOlulas 

Ton 
S:lmole 

1 
3 

4,7·.,i, 
S35.S4'l 
59.820 

SI5 
$150 

9 

• 
), 

SJ5.s~4 

U9,460 
571101 

5750 
7 Slablliution To, 4J·r;' sao ) 5379.7.1S 

, Transporl Nnn-h:lZardous WaSle to Salt Lake Counly 
Landfill. Ton 4.;41 SO ) 528.480 

9I. 
D!spo!lal of Non·hazardous WllSlr .II SJ,lll2ke COUl'lty 
l.3Ildfill. 
Bad..rill - material. hau1. and madline ola~menl 

Ton 
Ton 

4.141 
2.826 

522 
SJO 

6 
7 

SIGU28 
SSVS5 

"12 
Too 5011· m3Ieri:1I. haul, and machine olacement 
Re\'etetalion 

To, 
Saft 

1.921 
106.745 

$4. 
SO., 

7, 516.S22 
S41,6\l8 

IJ 1.;IU:1,: Trl,:e Relllaccment I:':'ch 8. $200 ) 516.000 

" IlcJlLh &. Safetv AllIbicrll Air Manilorin· Lumo Sum I 536.930 1,10 $.lfl,930 
15 Fmill SICe Wide Ch.'::Jn.up Lunl I Siun I $56,300 1 510.000 

TI1t<lICpst $933.508 
Mobilizmion (10%) 59:l,JS I 
Demobili1':llion (~%) $2".00S 
Sllblot~1 $1,OS4,IIM 

Urlidcmili.:d Con~truclion Cost (I 00/.) 5105,48(, 
ConSlruction Marlal;~mc1\l (10"1o) 5105.486 

TOTAl. $1.265,107 

Assumplions; 
a), Soil lvilh Pb>3.000 I\pm willlx- have TCLP ;.. 5 llItlll. lead and will be considered haxardous forcoSlinl; purposes. 

All soil b.:1IlJ; removctl in the ulldl...·c1"ped area is mumcd 10 be h1l7.l\tOOUS 
b). On.: raJ' sample required pel 1,000 Ions of Jail eXi:3vl\tcd fur off-site disposal. 

NOh•.,. 

I. En[.'.ineering estimllte. 
2. RS Means En\~ronml:l'llal Rem\.-diation: Unil Cost Book, 2005; 17·01.0101 Medium bnlsh., medium trccs(<.IO·). dear. grub. haul. 
3. ESllm:tle from ER (Russ Gulledge). includes labot (July, 20(8). 
4. Eshlllate fraln ER (Russ Gulled!;.:). Indudes truck d!i\'n-:Lnd truck rental, :assumes souree of ~ter on sileo for rnOl'e ddailed pri~;IIl:. sowce 

of water ne«ls 10 be drtrnnined (July, 20(8). 
5. Eslimale fTOm NOf1hem Anal )'Iical (Kathy Smith) (July, 2008). 
6. SOllt Lake Counl)' Landfill Website (July, 200S). 
i. EstimOlle from ER (Russ Gulled~). Assuminl;that source of soil IS ncar silt l1uly. 2008).
 
8 E~limOlle from ER (Russ Gulledge), mcludes lOlbor, Sttdtng "ith hmo\.\,ing of nacive species of I;J"3Sses and shrubs (July. 2001).
 
9, See Table A·lft for detailed C5timate.
 
10 Sec Table ,\·17 for demih:d est:imillc.
 



TlibleA·9 

I)avenporlllnd FlagstaffSmc[tcrs OU2
 

([nde\'elop~'d Alternath'c" (So il Covcrlltr.slorntion)· Capital Cost I-;stimllte
 

ll~mJl 

I 
2 
.1 
4, 
G 
7, 
? 

to 
II 
12 

IlbCriDlioll Quantity NIl!1'S Cl»tUnil~ UnilCllsl 
SI5,(,;[C!car and "!l,b bm~h 2.' $6,395 2Ac~s 

$[,000 JI $1.000l1liek Road Protection LUlU Sum 
$3's.S-l.jAcc<:~s RU:ld R~SIOrnll(ln Lump Sum I II S::;5.54'1 

4 524,000Wal~" Tille\.: - Dusl Su ~~ion Months J 58.000 
2.<)36 ,3D G. QTOll ~1l.06SBackfill- 'nllle,;al, haul. and machinc laCement 

$200 6, Q S17,613Backfill - IRmcri31. 1I3ld. ll/ld hwat l1ac~m~m Ton ,Cuver Soi[· IOltlclial. h:,ul. and madllnc [:lCemenl Ton 2.847 S113.898 " '40 -S224 6.9 SI9.727Caver Suil· m:lh:rial. h:lul. and hi\l1d placcment Too 
S ,dGeot<::<li1e Fnbrie 30T. 11.8<11"' 51 7 SIl.S61,106.745 SOA $42.69/1RCVCletlitiOI1 S "[kallh & Sl,fetv Ambi~'TIl ,\ir Mouil00tlt:t 

fma! Site WtdcClean-up 
l.ulI'lllSum 
LumJ$um 

I 
I 

S36,930 
S56.300 

1.10 
I 

536,930 
510,000 

T()1.t11 CO~I 

Mohili7.lltion (10%) 
Dcmo1liliz.ation (J~") 

Suhtmal 

$411J}Q6 
$41,701 
S12.510 

S~71.217 

Unido:nlitieo O,ll~tr\K:ti\)n CO~l ([0%) 
ConSln'Cliotl Manag~mel1l ([O~~) 

$47.122 
$47.122 

"OTAL S~6S,';60 

A.~s1.lmprillns 

al. Soil wilh 1~;.o3,OOO ppm will be have TCtP:- S mgll.lelld a.nd ",ill be cunsidl:n:d It=rduu~ 

All soil being rcmo\'ed in Iho: umh:vcl()flCl.lul\:lI is :l::Sllmed 10 he h:l7.aI'l.I'Jll~ 

b), Ono: TCLP slImp[e r~-quircd per 1.000 tons ohoil exca\'IIIO:ll for off-sil(' (li .•pll!l:ll. 

forcost.ing p~)ses. 

NOles' 
1. Enllino:..:ring eSllmate 
2 R$ Mean3 Environmental Remcdiation: Unit COSI Book. 200~: 

3. Estimato: fmm ER (Rtl~ Gulk·dge). inc[udc~ labor {July. 2008) 
17-0 I·0107 Mo:diutll bl1tsh. me<!IIlJll tn:cs (<:IO"~ dl'ar, 1!!llb, h~ltr 

t	 E.~limato: from F.R tRu."5 Gulledge). lndudcs truck driver Imd l!l,ck f1:ll1a1. assumes sou~c ofwBlcr 00 sfte. FfIr more detailed pricing••00lrce (If 
wllter n("Cds 10 be dCletlllined (July, 20(8). 

S ESlimllte tTom Nlll1hcm Anal)'llc31 (KlIlhy Smilh) {JtI[y.l008~ 

6. E~timlltt trom ER (Rus.~ Gulledgc), As.;;ttll1ing thaI .~ourCl: or soil is tl<::lr SilC (July. 200S) 
7, blimatc Irum Bilt Killpack MACr We!il (July, J:008). 
8. ESlinllltc from ER (Russ G\ll1ed~cJ, includo:s boor, seeding .....ith h~n(lwinl.l of tlmi"" Sp.:c1cS ofgrllSsts and $hmbs (Jul~', 200S~ 

9. Eitll1Htteli )";.\JfI0l31 ~('Ca require bltd placem~"l1 Ilf .:over uround larilc lre~!t 

[0. S~e ['lIblc ,\. [7 for deUtilcd estim3lC. 
11. S~ Tnb[c A· [b fordclilited c~limQle. 



Table A-IO
 
Da\'tnport and }lagstarrSmeUcrs OU2
 

UndeYdopcd Altern:lliYe 2 &: J - Operation and Maintenance COSI Eslim:llc
 

AltCTuliu: 
t:unn;oa &. l:Iackr.u; 
OtuSoil 
1.)l;lI.ti.... c..I"'; 

.\I..iloris" S......I" !Uporb· An.nl 
Frtq\lCnq' 

\,'n;l fF._-enUflft" llnit CO$( r.. 
Year) 

Otlm I)m."'1 O~eJ 

Sile Vitil (Rout:d Trip) ViJit I SIlO SIlO Ll<S One per Yish 
Rejll'oc!uctioa 
Postage I P.Kk~gin. 

ODe SublOhll 

P... 
Pad.:~ 

'!0 lO IS 
n. 

m ... 
S". 

UIlS ,.... 10 copies, 2S pages pet alpJ' 

F.llprns l-hill Fed& 

l.aw (Jot1Kc:5 
l'Juject Management (PM) 

On~le tabor 
Off5ile Labor 
DnlfllnlllGraphio.:a 
Clerical SIIN'Ol'1 
1,lbor$uhllul 

IluuI 

Ilot" 
llaur 
llou! 
1100, 

" I'.. 
16 
16 

'100 
S911 
S90 
SM 
l61 

51,200 

51,440 
53,600 
51,040 
SI,().10 
SlIJ20 

Ll\S 
URS 
IJK5 
UOS 
UOS 

I rcr:lOn, t.j days, livIdly 
I p<eUOR. ZdayJ. JllrlllayJjcologilol nile 
I p<1'5\lft. S days, 'Ilrldly, CTIginta" ute 
I pcrlOn, Zday., al'rl.lay, C"OO O(IeI'lIlllf r.te 
I pcuon, :1: da}" a~rldl}, ~Ierical mIT Ult 

I'" $248 SH 

Ann,,~1 (;n<! sa,ml 

ITotal """lOal O&M CO'I: is,S''! 



Table A·1I
 
Davenport and f'lagstaffSmcllcrs OU2
 

LJlldc\'(~lopcd Allernativc 4 • Opel1dioll and I\hilltcnance Cost Estimate
 

;l.1l~rn~li,·~: 

.:u~v",iv" & U.ckrill: 

Ot... Soil 
InJti,ul;vn* (om",l: 

lini, Q",,",il)' p.:l 
EV0l11 

fr.:q.":"~r 

(h""t:'ifi"r 
Yeo,) 

linil Cl13:1 Total 

S"bc<ll'ltr3C~'"('Ill'! 

t"OOr.l'ory Anl'llys;l 
SuhconlJ;l~ro' Suh",'nl 

US7 

"" 
0tI~, [)"c.;l Ch:llI:CS 

Sam"'c sh;wi"~ 
IMII\Jm<:rHal R~l1i\1 

Travel (Ilound "ril\) 
OOC Subcol~l 

E..-:h 
W~k 

V'l" 

S110 
S2,400 

SIS" 

SilO 

S2.400 
S4~ 

S2.%l1 

FedEx 
l"n<I'''.MOI'\R1l 

URS 

rt'<;ooicr. in,lu<l,n; ;n;:lI1;\1lCt 

XRF :m"'J'r;r" CPS !,.ilil 
{x,c per vi.'lil 

Lalxl,C'hnrtl,>\: 

1"01""" M>n"~"''''''''l (I'M) 
Onsit~ l..>lx>r 
OTT~l~ S~pvlt 

IAba,Sublelal 

Hour 

',,",
',,", 

•
" , 

Sl"
100 
I" 

"'"$1,800 

S200

".... 
liRS 
URS 
liltS 

PMlohorn,c 
2 11l.'I'l'Ilns. I d~, I ()'hffd:Jy c~chltt,'I')/I)&i~, ralC 
om,~ ~1~,Ql slatf ralz 

10''-;' $3,24'; U2..~ 

,\nnUM COS' Sl>,.u:l 

NCHI:S
 

I AnidYl"~ r(»' IOlo! k::wJ lind ,v:lcni~ by Ifl'.:>fId Ic2O;h'lhlc 1<,:,<1 by TCtr, inclllC!'n~ I fIeld duplicate
 
2, Colk":l I l'~""" pt." <;(Il.l\l <q fl '~"T ,~~ iK'l1 co,wed for XRF ~n*il: and ~'fll It,.", lo Itl~ lab for M:ll)11~
 

Frt"lllt'rn)'
QlI:..ntlypcr

l)"s<ripl,O<l Un'l ([;"C'"I.<p'" Unile""t Total Soll"'~ NoIC'1
f.Wfll 

Yt;\r) 
Olh,~ Otri.'Cl Chalj;<I':" lon(") 

nnllll.<, d4M 5<'~, ~."".;l,. hw luOl!, dO. A~su..,..,. 
Ro:>,>i,Su~I"" 1.""'l,Sum $10.1.70 $10,670 r:tlr~~"''' O::;lin"ll~ 

$(110 PO' .qunc (w'
 
Rep.:&tr EquipnlCrll. Ren,ol Lump Sum r;nl\ln.tl"~ri"""c Robol f<>Ulo..'r. (~III...r srr.,dtr, .",
 
oor Sulwlal "" $11.470'"" 

tal;>.lf O"'gcl 
1'r"J<'C' Man.lgcmCJ1i (I'M) ,,= SUll.l $21~1 URS PM labm~~ 

Onlll.l.:llx>r 1!()1I' $b~ S2.t>OO U.S I pcl:;\)lI, 2d:l)l~ 10 hri,la~/\l:U1n!~i::n ')I~ 

(ln~It .. S",,,,,,,;,,,,n " '00 SlJ;OQ IJRS I peflo'On, 2d,'!Y1. III hli(l.ly.'~""Io~ISl 'alC'"". ,Cknco.lSI'lfl<lrl H\llI1 " IJRS omCt ,'1.",,')1 J'aff""."'. 
l.m.rSublul~ '" SO."" 

<'ur;unt:""''Y AllowiIIICC 100;. SII,4;U $1,1~7 

....~nu.>l C<>s, m.ml 

Untl 

~Ol,'l' 

I. M~lnlCfl~n.c il; ""1;nuled In o.:CIll :nnu:llly ,fl", the C,ISI y~n,.
 

l ~b(n(t:r1M'~ l3bor W)IJ ctmsi$l of n U,dlllici'l1 s~jkd 17,' a t«tlog:i~l ror 2 day!!
 
J J\bi"tCfl:IIK:~ will inchlde ''''c:.>.''lII;''C ronl~~n"ed SOIl. l\i'lla.:ing ....'h duN'! $(III. ",(l!iou cl'llllol,nnd 'llSoII':d;n!~ if.....,;:C'n:uy.
 

Lfrllt\1:/51 

011,,,, J)",~ rh~'l~~ 

!tJ:rm<!\lClt(N\ SO.IS m lllropit:'i, ~~p:ltl'Sf)C'1"rol'v 

l'\",u"... J Jlxb~,,~ E,'t"'<$sMail!h'<ll':'; 
orx: Su!:cnl;ll ". '0' "" 

l..~l>(l, C~:.r~"" ,,.,,,1'1I'J0C'1 M:lIl''l,'\!nX'l>,(PM) $1.200 .URS I'M labnI wc
 
l.abo' <,0" '00 ""'l~sl!""'tlinOCf"'J1c
"" SS ..:OO U~,
 

D.:.ft,nl;-''('".n~hlc~ fkvI SM SUOO UK.." CADUlG1S ",dnicun ,"to
 ''''''' 
CIe"eal Stl>p<!rl Ho", '" SI alO tJRS om~ dC'",'~i IIAIT 'lIle 
l.al:o..>rSuh!olal " '" 

I~'" ".'" 
59,(\.171 

11'01:11 Ann..al O&M COS1: 



Table A-12
 

Present Worth Cost of Construction, Operation, Maintenance, and Monitoring
 

Commercial Alternative 2 - ExcavationlDisposal/Restoration for material ovcr 1,000 ppm lead
 

Year 
Capital 

Cost 
Annual 
O&M 
Cost 

Subtotal 
Annual 

Expenditures 

Discount 
Factor a 

Present 
Worth b 

U 

I 
5 

$8.592 

$607,065 

$8,592 
1.000 
0.973 $8.358 

2 $8,592 $8,592 0.946 $8,131 
3 $8,592 $8,592 0.920 $7,909 
4 $8,592 $8,592 0.895 $7,694 
5 $8,592 $8,592 0.871 $7,484 
6 $8,592 $8,592 0.847 $7,280 
7 $8,592 $8,592 0.824 $7,082 
8 $8,592 $8,592 0.802 $6,889 
9 $8,592 $8,592 0.780 $6,701 
10 $8.592 $8,592 0.759 $6,519 
II $8592 $8,592 0.738 $6,341 
12 $8,592 $8,592 0.718 $6,169 
13 $8,592 $8,592 0.698 $6,001 
14 $8,592 $8,592 0.679 $5,837 
15 $8,592 $8,592 0.661 $5,678 
16 $8,592 $8,592 0.643 $5,524 
17 $8,592 $8,592 0.625 $5,373 
18 $8,592 $8,592 0.608 $5,227 
19 $8,592 $8,592 0.592 $5,084 
20 $8,592 $8,592 0.576 $4,946 
21 $8,592 $8,592 0.560 $4,811 
22 $8,592 $8,592 0.545 $4,680 
23 $8,592 $8,592 0.530 $4,553 
24 $8,592 $8,592 0.515 $4,429 
25 $8,592 $8,592 0.501 $4,308 
26 $8,592 $8,592 0.488 $4,191 
27 $8,592 $8,592 0.474 $4077 
28 $8,592 $8,592 0.462 $3,966 
29 $8,592 $8,592 0.449 $3,858 

Present Worth of Capital Cost 
Present Worth of O&M Cost 
Total Present Worth (30 Years) 

$607,000 
$169,000 
$776,000 

Note: 

• Discount rate of 2.8% and inflation rate of 0% were based on guidance from Section 4.0 of 
"A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", (USEPA. 2000)
 
and the 2008 discount rate given by the U.S. Office of Management and Budget.
 
Discount factor = 1/(I+Diseount Rate"(Year)).
 

b Prescnt Worth = Annual expenditures x Inflation Factor x Discount Factor. Inflation Factor = I. 
Cost rounded to the closest $1000. 
Assume that Year 0 is the year 2008. 



Table A-13 
Present \Vorth Cost of Construction, Operation, Maintenance, and Monitoring
 

Commercial Alternative 3 - ExcavationlDisposaVSoil CoverlRestoration for material
 
over 1,000 ppm lead 

""ea~ 
," 
I'·. 
.' 

Lapital 
. Cost. 

""""" 

f 
Ann'uJlI 
O&M

,;;;Coh' 

." Subwal., "~" ~i" ::i(o,Discount· 
" ''Annual ,~, "I 

1 .•;-;:;­ .)raC:t~r'l r" 
! "E~Dcn"ditu;es ~.' ~ "';1; i," ",~ 

pr;e~,e.nt .1: ,
Worth IJ,!:",:

'.' .,i,':j' 
0 $335,325 $335.125 1.000 ,335.125 

I $22.653 '22.653 0.973 '22.036 
2 '22.653 ,22.653 0.946 ,21.435 

3 '22.653 '22.653 0.920 '20.852 
4 '22.653 '22.653 0.895 '20.284 
5 '22.653 '22.653 0.871 $19.731 
6 ,22.653 '22.653 0.847 $19.194 
7 $2'.653 $22.653 0.824 $18.671 
8 $22.653 '22.653 0.802 $18.162 
9 $22.653 $22.653 0.780 $17.668 
10 '22,653 S22.653 0.759 517.187 
II 522.653 '22.653 0.738 $16,718 
12 $22.653 '22.653 0.718 '16.263 
13 $22.653 ,22.653 0.698 ,15.820 
14 522.653 $22,653 0.679 '15.389 
15 '22.653 ,22.653 0.661 $14.970 

16 522.653 '22.653 0.643 ,14,562 

17 '22.653 $22.653 0.625 $14.166 

18 '22.653 ,22.653 0.608 ,13,780 

19 522.653 $22.653 0.592 '13,404 
20 $22.653 ,22.653 0.576 '13.039 
21 '22.653 ,22,653 0.560 '12.684 
22 $22.653 '22.653 0.545 ,12.339 

23 '22,653 '22.653 0.530 '12.003 
24 '22.653 $22.653 0.515 511.676 

25 $22.653 $22.653 0.501 ,11,358 

26 '22.653 '22.653 0.488 '11.048 
27 '22,653 $22.653 0.474 '10.747 
28 '22.653 '22.653 0.462 510.455 

29 '22.653 522,653 0.449 510.170 

Prcsl:nt Worth ofCapilal Cost 5335,1J00 

Present Worth ofO&M Cost $446.00Q 
rota! Pn.:scnt Worth (30 Years) ,78 I,IJOO 

Note: 

Discount rate of 2.8% and inflation rate of 0% were based on guidance from Section 4.0 of 
'1\ Guide 10 Developing and Documenling Cost Estimates During the Feasibility Study", (USEPA. 
2000) and the 2008 discount r.J.te given by the U.S. Office of Managl.:mCnlllnd Budget. 
Discount factor =: II( I+Discounl Ratc""(Ycar». 

b Prcsent Worth =: Annual c:-.:pcnditurcs x Inflation Factor x Discount Factor. Inflation Factor = I. 
Cost rounded to the closest $1000. 
ASSUJnt: that Year 0 is the year 2008. 

I 



Tobie 1\·14
 
Present Worth Cost of Construction, Operation, Maintenance, and Monitoring
 

Undeveloped Alternative 2 & 3 Excavation/Disposal/Restoration for material over 3.000 ppm
 

lead 

Year 

Capital 
Seost ::t 

. . , Ii :Anil'ual ","
"'lc?&M".<' 

" .., . Cost 

. Subiat,l i 
, 

'. Anpual 
'ExPenditures h-' 

Discount. 
'i Facto'f"lI 

t 
i 

·i 
I 

."Pres~enf 

Worth ~, ., 
~c 

0 51.265,837 $1.265.837 1.000 $1.265,837 
I 58,592 58.592 0.973 58,358 
2 58,592 58.592 0.946 58.131 
3 58,592 58,592 0.920 57.909 
4 58,592 58.592 0.895 57.694 
5 58,592 58.592 0.871 57.484 
6 58.592 58.592 0.847 57.280 
7 58.592 $8.592 0.824 S7.082 
8 $8,592 58.592 D.802 56.889 
9 58.592 $8.592 0.780 56.701 
10 58,592 58,592 0.759 56.519 
11 58.592 58,592 0.738 $6,341 
12 $8.592 58,592 0.718 $6,169 
13 $8.592 58592 0.698 $6,001 
14 $8.592 S8.592 0.679 $5.837 
15 $8,592 $8.592 0.661 $5.678 
16 $8.592 $8,592 0.643 55.524 
17 $8.592 58,592 0.625 55.373 
18 $8.592 $8.592 0.608 $5.227 
19 $8.592 58,592 0,592 S5.084 
20 58.592 58,592 0.576 $4.946 
21 58.592 $8,592 0.560 54.811 
22 58,592 58.592 0.545 54.680 
23 $8.592 $8,592 0.530 $4.553 
24 $8.592 58.592 0.515 $4.429 
25 58.592 $8.592 0.501 54,308 
26 $8,592 58,592 0.488 $4,191 
27 $8,592 58,592 0.474 54,077 
28 $8.592 58592 0.462 $),966 
29 $8,592 58.592 0.449 $3,858 

Prcs~nl Worth of Capital Cost $1.266,000 
I'rl.':scnt Worth of O&M Cost $169000 
r-0l.ul Present Worth (30 Years) SI,435,000 

Note; 

a Discount rate of2.8% lind inOation ralc of 0% were based on guidance from Section 4.0 of 
"/\ Guide 10 IkvcJoping and Documenting COSt Estimates During the Feasibility Study", (lJSEPA. 
2000) and the 1008 discount rJtc given by the U.S. Ollicc of Management and Budget. 
Di!'coullt fHclOr '"' 1( I+Discoullt Ratel\(Ycar». 

b Present Worth := Annual cxpenditures x Inllation Factor x Discount FnCLOr. Inflation Factor ~~ 1. 
Cost roundlX110 the closest S1000. 
Assume that Year 0 is the year 2008. 



Table A-IS 

Present \\'orth Cost of Construction, Operation, Maintenance, and Monitoring
 
Undeveloped Alternative 4 - Excavation/DisposaVRcstoration for material over 3,000 ppm lead
 

- Capital Annu~1 
" 

5ublo!>1 . Discount Present 

Year 
" 

Cost O&M , ." ... Annual 
. 

~Factor I 
", 

Worth b 

Cost -Exoeoditures 
0 $565.460 5565,460 1.000 5565,460 
I 534.756 $34.756 0.973 533.809 
2 534.756 534.756 0.946 532,888 
3 S34,756 534,756 0.920 531.993 
4 S34,756 534756 0.895 S31.121 
5 534,756 534,756 0.871 530.274 
6 534,756 S34,756 0.847 529.449 
7 534.756 S34.756 0.824 528.647 
8 534.756 534,756 0.802 527.867 
9 534.756 S34.756 0.780 527.108 
10 534.756 534.756 0.759 526.369 
II 534,756 534.756 0.738 525.651 
12 S34.756 534.756 0.718 524.952 
13 534.756 534,756 0.698 524,273 
14 534.756 534,756 0.679 523.612 
15 534.756 534.756 '0.661 522.968 
16 534.756 $34.756 0.643 522.343 
17 534.756 534.756 0.625 521,734 
18 534.756 534.756 0.608 521.142 
19 534.756 534.756 0.592 520.566 
20 534.756 534.756 0.576 520.006 
21 534,756 534,756 0.560 519.461 
22 534.756 534,756 0.545 518.931 
23 534,756 534.756 0.530 518.416 
24 534,756 534,756 0.515 517.914 
25 534.756 534,756 0.501 517.426 
26 534.756 534,756 0.488 516,952 
27 534.756 534,756 0.474 516.490 
28 S34,756 534.756 0.462 516.041 
29 534.756 534.756 0.449 515.604 

Present Worth of Capital Cost 5565,000 
Pr~senl Worth of O&M Cost 5684,000 
fotal Prescnt Walth (30 Years) 51,249.000 

Note: 

~ Discount rJIC of2.8% and inOation ralc DfOll/1) were based on guidance from Section 4.0 of 
"/\ Guide lO DeVeloping and Documenting Cost E~lifTlatcs During the Feasibility Study", (USE!'/\.. 
2000) lind the 2008 discount mit given by the U.S. Office of Management and Budget. 
Discount factor = 1/(I+l)iscount Rat~"(Ycar)). 

l> Pr~sL~nl Worth E; Annual C:qX.11dilurcs x Inflation Factor x Discount Factor. Inflation Factor = I. 

COSt rounded to the closest $1000. 
Assume that Year 0 is the year 2008. 



 
 

   

   

   

 

     
 

  
   

   

    

   
   

 
 

  
 

TABLE 2-1 


Preliminary Chemical-Specific ARARs 


Regulation Citation Compliance with ARAR 

FEDERAL: 
Criteria for Identification and Listing of 
Hazardous Waste 

40 CFR Part 261 Wastes generated during the remedial actions must be identified and listed as 
hazardous wastes, as appropriate. This includes soils excavated for off-site 
disposal. 

Land Disposal Restrictions 40 CFR Part 268 Hazardous wastes generated during remedial actions and disposed of off-site 
must be managed in accordance with these requirements. Treatment of wastes 
may be necessary prior to land disposal. 

National Ambient Air Quality Standards 
(NAAQS) 

40 CFR Part 50 Emissions from the remedial alternatives must meet the standards of this 
regulation.   

STATE: 
Identification and Listing of Hazardous Waste UAC R315-2-1 Wastes generated during the remedial actions must be identified and listed as 

hazardous wastes, as appropriate. This includes soils excavated for off-site 
disposal. 

Land Disposal Requirements UAC R315-13 Hazardous wastes generated during remedial actions and disposed of off-site 
must be managed in accordance with these requirements. Treatment of wastes 
may be necessary prior to land disposal. 

Cleanup and Risk-Based Closure Standard UAC R315-101 Allows closure of facilities to risk based standards.  Appropriate site 
management, such as corrective action, post closure care, and institutional 
controls, is required based on identified levels of risk. 

State Rule Requiring Compliance with NAAQS UAC R301-101-1 
Emission Standards - Visible Emissions UAC R307-201-3 Emissions from excavation operations must meet the standards of this 

regulation. Remedial actions are not expected to cause significant visible 
emissions. 

Non-Attainment Area for PM10: Fugitive 
Emissions and Fugitive Dust 

UAC R307-309 Fugitive dust must be controlled during ground disturbing activities such as 
stabilization, excavation, and soil covering.  Any fugitive dust source one-
quarter acre or greater requires a dust control plan. 

Notes: 

ARAR Applicable or Relevant and Appropriate Requirements 
CFR Code of Federal Regulations

 UAC Utah Administrative Code 
NAAQS National Ambient Air Quality Standards 

PM 

Particulate Matter 



 

 

 

 
 

 
   

  

 
 

 
   

  
 

 
  

 
 

 
  

 

 
   

    

   
      

    
  

 
 

 
 

TABLE 2-2 


Preliminary Action-Specific ARARs 


Regulation Citation Compliance with ARAR 
FEDERAL: 
Standards Applicable to Generators of 
Hazardous Waste 

40 CFR Part 262 All activities that generate hazardous waste must comply with this regulation. This includes 
excavation of soils for off-site disposal. 

Standards Applicable to Transporters of 
Hazardous Waste 

40 CFR Part 263 All activities associated with transporting hazardous wastes must comply with this regulation. 
This includes manifesting, record-keeping, and discharge clean-up requirements. 

General Facility Standards 40 CFR Part 264, 
Subpart B 

Hazardous waste facilities (for on-site stabilization and excavation activities) must be 
constructed in accordance with this regulation.  

Standards of Preparedness and Prevention 40 CFR Part 264, 
Subpart C 

Hazardous waste facilities must be designed, constructed, maintained, and operated in 
accordance with these requirements. 

Contingency Plan and Emergency 
Procedures 

40 CFR Part 264, 
Subpart D 

A Contingency Plan must be developed and implemented for remedial action activities. 

Manifest System, Recordkeeping, and 
Reporting Requirements 

40 CFR Part 264, 
Subpart E 

All hazardous wastes generated and transported off-site must be manifested in accordance 
with this regulation. 

Closure and Post-Closure Standards 40 CFR Part 264, 
Subpart G 

Contaminated soil would be addressed in compliance with closure and post closure standards 
to prevent direct contact threats and contaminant transport. 

Standards for the Use and Management of 
Containers 

40 CFR Part 264, 
Subpart I 

All management of containers holding hazardous waste must be in accordance with this 
subpart. This includes containers used for handling hazardous wastes during on-site 
stabilization operations and storing excavated soils prior to disposal. 

Landfills 40 CFR Part 264, 
Subpart N 

Requirements for a landfill closure are relevant and appropriate for any alternative where a 
cover over contaminated soil is used to address a direct contact threat. 

Staging Piles 40 CFR Part 264, 
Subpart S Section 

264.554 

Establishes requirements for waste piles to prevent contaminant migration to adjacent 
subsurface soil, groundwater, or surface water.  Measures include installation of liners, 
covers, run-off/run-on controls as appropriate. 

Corrective Action Management Unit 
(CAMU) for Storage and Treatment Only 

40 CFR Part 
264.552(f) 

A CAMU will be designated if the remedial action involves excavation of contaminated soil 
followed by on-site storage and treatment. 

STATE: 
Air Pollution Prohibited UAC R307-102-1 Emission of air contaminants in sufficient quantities is prohibited. 
Non-Attainment Area for PM10 Fugitive 
Emissions and Fugitive Dust 

UAC R307-309 Fugitive dust must be controlled during ground disturbing activities such as stabilization, 
excavation, and soil covering.  Any fugitive dust source one-quarter acre or greater requires a 
dust control plan. 

Corrective Action Cleanup Standards Policy 
– Underground Storage Tank (UST) and 
CERCLA Sites 

UAC R311-211 Initially, steps must be taken to eliminate the source of contamination either through removal 
or appropriate source control.  Regulation also requires establishing appropriate cleanup 
standards for remaining contamination. 



 

 
 

 

  

 

  
 

 
  

 
 

 

 
    

   
   

  

     

  
  

  
  

  
 

TABLE 2-2 (Continued) 

Regulation Citation Compliance with ARAR 
Identification and Listing of Hazardous Waste UAC R315-2 Wastes generated during the remedial actions must be identified and listed as hazardous 

wastes, as appropriate. This includes soils excavated for off-site disposal. 
Hazardous Waste Generator Requirements UAC R315-5 All activities that generate hazardous waste must comply with this regulation. This includes 

excavation of soils for off-site disposal. 
Hazardous Waste Transporter Requirements UAC R315-6 All activities associated with transporting hazardous wastes must comply with this 

regulation. This includes manifesting, record-keeping, and discharge clean-up requirements. 
Requirements for Hazardous Waste Facilities - 
General Facility Standards 

UAC R315-8-2 Hazardous waste facilities (for on-site stabilization and excavation activities) must be 
constructed in accordance with this regulation.  

Preparedness and Prevention UAC R315-8-3 Hazardous waste facilities must be designed, constructed, maintained, and operated in 
accordance with these requirements. 

Contingency Plan and Emergency Procedures UAC R315-8-4 A Contingency Plan must be developed and implemented for remedial action activities. 
Manifest System, Recordkeeping, and 
Reporting 

UAC R315-8-5 All hazardous wastes generated and transported off-site must be manifested in accordance 
with this regulation. 

Closure and Post Closure UAC R315-8-7 If contaminated soils above PRGS will remain in place, actions must be taken to prevent 
dermal and ingestion exposure and contaminant transport. 

Use and Management of Containers UAC R315-8-9 All management of containers holding hazardous waste must be in accordance with this 
subpart. This includes containers used for handling hazardous wastes during on-site 
stabilization operations and storing excavated soils prior to disposal. 

Waste Piles UAC R315-8-
12 

Establishes requirements for waste piles to prevent contaminant migration to adjacent 
subsurface soil, groundwater, or surface water.  Measures include installation of appropriate 
liners and leachate collection systems. 

Landfills UAC R315-8-
14 

Requirements for landfill closure are relevant and appropriate for any alternative where a 
cover over contaminated soil is used to address a direct contact threat. 

Corrective Action for Solid Waste 
Management Units 

UAC R315-8-
21 

A CAMU will be designated if the remedial action involves excavation of contaminated soil 
followed by an on-site storage and treatment. 

Emergency Control Requirements UAC R315-9 A Contingency Plan must be developed and implemented for remedial action activities. 
Cleanup and Risk-Based Closure Standard UAC R315-

101 
Allows closure of facilities to risk based standards.  Appropriate site management, such as 
corrective action, post closure care, and institutional controls, is required based on identified 
levels of risk. 

Ground Water Quality Protection Rule UAC R317-6 Removal of contaminated soil from OU2 would promote protection of groundwater. 
Notes: 
ARAR Applicable or Relevant and Appropriate Requirements 
CAMU Corrective Action Management Unit 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
CFR Code of Federal Regulations 
PM Particulate Matter 
UAC Utah Administrative Code 
UST Underground Storage Tank 



 
 

 
   

 
   

     
  

        

 

 
  

 
 

  
 

Table 2-3 


Preliminary Location-Specific ARARs 


Regulation Citation Compliance with ARAR 

FEDERAL: 
National Historic Preservation Act 36 CFR Part 800 

40 CFR Part 6.301(b) 
16 USC Section 470 

Any undertakings on sites listed or eligible for listing on the National Register 
of Historic Places must comply with these requirements. 

Archaeological and Historic Preservation Act 40 CFR Part 6.301(c) 
16 USC Section 469 

If any remedial activity will cause irreparable loss or destruction of significant 
cultural resources, data recovery and preservation activities must be 
conducted in accordance with these requirements. 

Migratory Bird Treaty Act 50 CFR Part 10 Prevents taking of migratory birds, their nests, or eggs without special 
permits. 

General Facility Standards - Location Standards 40 CFR Part 264.18 Hazardous waste management units must be located in accordance with this 
regulation.  This includes on-site stabilization and excavation activities.  

STATE: 
Community Culture and History UAC R212-6 State Register for historic resources and archeological sites analogous to the 

National Register requirements. 
General Facility Standards - Location Standards UAC R315-8-2.9 Hazardous waste management units must be located in accordance with this 

regulation.  This includes on-site stabilization and excavation activities.  



 
 

 
 

 
 

 
  

 

 

   

 

  
  

 

 

  
 

TABLE 2-4 


Preliminary To Be Considered (TBC) Regulations and Guidance 


Regulation Citation Compliance with ARAR 
Clarification to the 1994 Revised Interim Soil 
Lead Guidance for CERCLA Sites and RCRA 
Corrective Action Facilities 

OSWER Directive 
#9200.4-27P 
August 1998 

Office of Solid Waste and Emergency Response (OSWER) recommends that 
the integrated exposure uptake and biokinetic (IEUBK) model be used as the 
primary tool to generate risk-based soil cleanup levels at lead sites for current 
or future residential land use.  In selecting management strategies, it is 
OSWER’s preference to seek early risk reduction with a combination of 
engineering controls (actions which permanently remove or treat 
contaminants, or create reliable barriers to mitigate the risk of exposure) and 
non-engineering response actions (such as education and health intervention 
programs).  As a given project progresses, OSWER recognizes the NCP 
preference for permanent remedies and emphasizes selection of engineering 
over non-engineering remedies for long-term response actions. 

Centers for Disease Control and Prevention 
(CDC) guidance for determining soil lead action 
levels 

“Preventing Lead 
Poisoning in Young 

Children”, CDC, 
August 2005 

CDC recommends preventing lead exposures to children. Blood lead levels 
higher than 10 μg/dL in children results in the greatest adverse effects. 
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Overview: 

Since OU2 contains both commercial and undeveloped properties, and the risks 
associated with these areas are different, separate remedies were selected for each type of 
property. 

The Selected Remedy for addressing the Commercial Areas of OU2 is excavation and 
off-Site disposal of all soils in excess of 1,000 mglkg lead, replacement with clean soil 
and re-vegetation. 

The Selected Remedy for addressing the undeveloped areas of OU2 is the excavation and 
ex-situ treatment of all soils failing the Toxicity Characteristic Leaching Procedure 
(TCLP) test for lead, and disposal of all soils in excess of3,000 mglkg lead, replacement 
of soil, and re-vegetation. 

There were no modifications to the remedy as it was presented in the Proposed Plan. 
Most of the comments received did not specifically comment on the preferred alternative 
versus other alternatives. The exception is the comment, as noted below, that suggested 
the "no action" alternative would be appropriate for the Site. 

Background on Community Involvement: 

EPA and UDEQ have conducted the required community participation activities through 
the presentation of the RI, HHRA, ERA, FFS and Proposed Plan (PP), a 30 day public 
comment period, a public meeting, and the presentation of the Preferred Remedy in the 
PP. In addition, several fact sheets and other mailings were dispersed to the public. 

The Administrative Record (AR) for the Site is available for review at the Sandy City 
Public Library and at the EPA Superfund Record Center. A notice advertising the 
availability of the AR and the Proposed Plan was published in the Deseret News and The 
Salt Lake Tribune on February 6, 2009. 

The Proposed Plan for OU2 was issued on February 6, 2009. The RI/FFS and other 
documents in the Administrative Record were made available to the public at this time as 
well. In addition, over 400 copies of the Proposed Plan were mailed to citizens in 
neighborhoods within and near the Site. A public comment period on these documents 
was held from February 6 to March 9, 2009. 

A public open house was held on February 18, 2009 in the Metropolitan Water District of 
Salt Lake and Sandy Conference Room to provide information regarding the Proposed 
Plan and the Preferred Alternatives to area residents. A court reporter was on hand to 
record comments received during the public open house. 
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Comments: 

Summary of Comments 

During the public comment, the community expressed concerns regarding the cleanup 
levels, how the remediation will be performed and whether specific properties in the 
nearby residential area had been impacted by smelter releases. One commenter thought 
the plan was well written. Two property owners, The City of Salt Lake and the City of 
Sandy expressed concerns about remedial activities affecting a down stream water intake, 
increased vehicular traffic due to the transport of contaminated soil, and the impact of 
construction vehicle emissions on air quality. The Metropolitan Water District of Salt 
Lake and Sandy echoed the cities' concerns regarding the down stream water intake. Salt 
Lake City challenged many ofthe assumptions made in both the Human Health and 
Ecological Risk Assessments and argued for a "no action" remedy. 

Public Comments and Agency Responses 

Received from Mary Young: 

1. Comment: In several areas ofthe Proposed Plan it refers to elevated concentrations 
oflead and arsenic. However, the RI sampling results indicate that the majority ofthe 
samples had arsenic concentrations below 20 mg/kg. Since the goals on Page 5 indicate 
that the clean up goal for arsenic is 1000 mg/kg, the cleanup alternatives simply describe 
ways ofcleaning up the lead, rather than the arsenic, which doesn't seem to be a 
problem. If the last statement is true, then why speak about elevated levels oflead and 
arsenic elsewhere in the document? 

Response: Arsenic concentrations throughout OU2 are elevated with respect to normal 
or "background" concentrations found throughout the rest of the Salt Lake Valley. The 
cleanup goal of 1000 mg/kg for arsenic was calculated to be protective of current and 
reasonably anticipated future use scenarios. Although arsenic concentrations are 
elevated, with respect to background concentrations observed in the Salt Lake Valley 
throughout OU2, the concentrations are below the human health cleanup level for these 
scenarios. 

2. Comment: I note that in various parts ofthe plan the statement is made that there will 
be no closure or relocation ofany businesses required during the remediation activities. 
This is comforting. However, in consideration ofLa Caille '.I Natural concerns about 
possible impacts to their employees and customers, is there a more detailed document 
about how remediation will be accomplished, that might be reviewed to ensure their 
management ofminimal impact. 

Response: The Remedial Design for OU2 will go into more detail about how the 
remediation will be accomplished as well as further delineate the areas that will require 
cleanup. Property owners will be personally consulted during the design process to 
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identify and address, to the extent practicable, concerns such as these. The Remedial 
Design is scheduled to be conducted during 2009. Every effort will be made to avoid 
disruption of business operations during cleanup activities. 

3. Comment: In trying to conduct a reasonably intelligent review ofthe document, I 
reviewed some other state's articles about lead contamination in soil and its related 
health problems. This naturally led to a bit ofcanfilsion about whether there is a 
"standard cleanup goal" for soil in areas similar to OU2. I saw goals of300 to 500 ppm 
reflected in some articles. Is there an EPA standard or does this vary according to 
usage? 

Response: There is not a nationwide standard cleanup level of lead or arsenic 
contamination. Cleanup levels are calculated using, to the extent practicable, site specific 
data such as observed and expected uses, chemical and physical characteristics of 
contaminants, contaminant transport and targets. Exposures due to different use 
scenarios within the same site (residential use vs. commercial use) can also yield different 
cleanup levels. This is the case on this site. OUI and OU3 were cleaned up to a 
residential cleanup level of 600 mg/kg lead and 126 mg/kg arsenic, OU2 will be cleaned 
up for commercial and recreational exposures. 

4. Comment: Exceptfor some ofthe comments above, Ifelt the plan was extremely well 
written and understandable, and I personally agree with the selected alternatives. 

Response: Duly noted, thank you. 

Received from Taylor Hartman: 

5. Comment: I am writing regarding the proposal mailed to us because we are adjacent 
to the property in question. Our home address is 3853 Little Cottonwood Lane, Sandy 
Utah 84029. I am concerned that we have never been contacted regarding our own soil. 
lawn 2 acres and most people around us and on our street have had their soil tested and 
subsequently replanted Is there a reason we have never been contacted about this? 

Response: The Davenport Smelter was located on the southern half of the parcel located 
at 3594 Little Cottonwood Lane. In 1998 and 2000 investigators sampled properties 
within the immediate vicinity of the smelter and then branched out from there. Sampling 
results demonstrated that the further east of the smelter a property was located, the lower 
the lead and arsenic concentrations were. Your home was not sampled because it is far 
enough away from the Davenport smelter that there was no suspected impact. Properties 
between your home and the smelter have been sampled and were found to have lead and 
arsenic concentrations lower than the cleanup goals for the Site, and therefore are not 
expected to pose a threat to human health. A Proposed Plan for Operable Unit One 
(OUI), which addressed contamination in residential areas, was prepared and distributed 
to area property owners in 2003 and a public meeting was also held to solicit community 
input. EPA and UDEQ have been involved in cleanup activities in the area from 2004 to 
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2007 and were available to answer questions regarding sampling and cleanup. All
 
cleanup activities for OUI have been completed at this time.
 

6. Comment: Have there been any links to infertility and this soil? 

Response: No studies that would demonstrate any links to infertility to Site contaminants 
have been conducted for the Site. 

Received from Scott Whipperman: 

7. Comment: We live near or within the Davenport & FlagstaffSmelter Superfund Site. 
Our home sits on the site ofan old millpond associated with the smelter. This was 
pointed out to us by several old time residents. We constructed the home and have lived 
here for approximately 27 years. My concern is that on the map that 1 viewed that the 
survey area (to determine dangerous levels) did not include our property. 1would like 
someone to check our property and hope that 1am not too late. 

Response: The Davenport Smelter was located on the southern half of the parcel located 
. at 3594 Little Cottonwood Lane. In 1998 and 2000 investigators sampled properties 

within the immediate vicinity of the smelter and then branched out from there. Sampling 
results demonstrated that the further east of the smelter a property was located the. lower 
the lead and arsenic concentrations were. Your home was not sampled because it is far 
enough away from the Davenport smelter that there was no suspected impact. Properties 
between your home and the smelter have been sampled and were found to have lead and 
arsenic concentrations lower than the cleanup goals for the Site, and therefore are not 
expected to pose a threat to human health. A Proposed Plan for Operable Unit One 
(OU I), which addressed contamination in residential areas, was prepared and distributed 
to area property owners in 2003 and a public meeting was also held to solicit community 
input. EPA and UDEQ have been involved in cleanup activities in the area from 2004 to 
2007 and were available to answer questions regarding sampling and cleanup. All 
cleanup activities for OUI have been completed at this time. 

Received from Todd Young: 

8. Comment: Doesn't Sandy City Water Department, have a water well near the U-2, 3 
& 4 Properties? And ifso have you coordinated this plan with them? It seems that the 
3000 mg/kg level of "goals" would be insufficient there. 

Response: Sandy City owns a water tank near U2, 3 & 4, but does not own a municipal 
water well in the area. They do own a well some distance down-gradient of the Site. 
However, there is a water intake along the Little Cottonwood Creek that Sandy City, as 
well as Salt Lake City and the Metropolitan Water District have expressed concern about. 
UDEQ and EPA are coordinating cleanup activities with all three of these entities and 
will design the cleanup to ensure that Little Cottonwood Creek is not impacted. (See 
response to comment 10.) The 3,000 mglkg cleanup level was calculated to be protective 
of human health for current and reasonably anticipated exposure scenarios (i.e. ingestion 
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of contaminated soil). Groundwater samples taken from locations near U2, 3 & 4 during 
the Remedial Investigation did not contain elevated concentrations of Site contaminants, 
indicating that ground water in that area has not been impacted at this time. Removal of 
principal threat wastes (soils that fail the Toxicity Leaching Procedure (TCLP) as 
described in the Selected Remedy will eliminate Site contaminants from entering ground 
water. 

9. Comment: The other question that relates to the same units (U2, 3, and 4) have to do 
with the possibility ofantiquities being there. Do you coordinate these remediations with 
the Utah State archeologist's office? 

Response: UDEQ and EPA will conduct a cultural resource survey as part of the 
remedial design that is scheduled to take place during 2009. Any mitigation efforts will 
be coordinated with the State Historic Preservation Office. 

Received from the Metropolitan Water District of Salt Lake & Sandy: 

10. Comment: The District is very concerned with the proximity ofOU2 to Little 
Cottonwood Canyon and believes that disturbing the soils as recommended by the 
Pr~rerred Cleanup Alternative, creates an opportunity for contaminants to be introduced 
into Little Cottonwood Creek greatly increasing the potentialfor water quality 
impairment. Contaminants introduced into the water supply have the capability to affect 
more than 500,000 people, as they ingest the potentially tainted water. Whereas, the 
contaminated soils do not have the probability to expose as large ofa population since 
only a relatively small number ofindividuals will visit the site. The District is very 
troubled by the risk ofcontamination ofthe raw water supply which was not addressed in 
the Proposed Plan. 

Response: UDEQ and EPA will prepare a storm water pollution prevention plan as part 
of the Remedial Design that will address controlling run off as well as the risk of 
contamination of the raw water supply during construction activities. UDEQ and EPA 
will coordinate the preparation of the storm watcr pollution prevention plan with property 
owners and local regulating authorities as required. As has been observed by both Sandy 
City and Salt Lake City (See Comments 11 and 15), neither lead nor arsenic 
contamination have been detected at the water intake. However, EPA and private parties 
(operating under EPA oversight) have conducted extensive soil cleanups near the Little 
Cottonwood Creek during the past several years. These construction activities, 
associated with OUs I and 2, were performed much nearer to the creek. The excavation 
activities described in the Selected Remedy will take place in areas much further away 
from the Little Cottonwood Creek. As with these cleanups, controls such as silt fences, 
berm construction and run-off collection areas will be used during construction activities 
to ensure that the creek is not impacted. Removal of the contaminated soil along with the 
installation of clean fill and top soil as well as the re-vegetation of excavated areas as 
described in the Selected Remedy will ensure that excavated areas will be stabilized after 
construction activities. UDEQ and EPA disagree with the claim that the lack of lead or 
arsenic contamination at the raw water intake down stream of the Site can only be 
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attributed to a weathered and stabilized soil. Several other factors; such as distance to the 
creek, dilution by the volume of water in the creek and the sediment filtering properties 
of the wetlands bordering the creek, could be also be contributing to the lack of 
contaminant detection at the raw water intake. 

Received from Sandy Public Utilities: 

11. Comment: The first concern is contamination to Sandy City's raw water supply. 
Sandy City receives water from a raw water intake on Little Cottonwood Creek. This 
intake accepts surface water, including that which originates on OU2, less than.5 miles 
away. To date, Sandy City has not identified any lead or arsenic contamination at this 
raw water intake; however, disturbing surface and subsurface soils impacted by lead and 
arsenic within this short distancejrom the intake is an issue. With the levels currently 
identified with the soil, this can only be attribute to a weathered and stabilized soil 
condition on OU2, Disturbing this area, as recommended by the Preferred Remedy, 
exposing new soils surfaces and creating an opportunityfor sediment transport during 
remedial action would greatly increase the potential for water quality impairment. This 
short-term risk is ofgreat concern to the Sandy City but was not addressed in the Plan. 

Response: See response to Comment 10 above. 

12. Comment: The other concern would be the potential for increased vehicle emissions 
and increasedfatalities. Air quality and greenhouse gas ("GHG'') emissions are of 
significant concern to Sandy City, along with Salt Lake City. The Salt Lake Valley 
experiences intense periods ofunhealthy air quality during winter inversion and summer 
heating, primarily due to vehicle emissions. The Plan's Preferred Remedy will require 
more vehicle trips adding air pollutants and GHG emissions (based on assumptions, 
approximately 100 tons ofC02 eqUivalent emissions in the preferred alternative). We 
feel that vehicle emissions should be considered in the short term risks for each ofthe 
alternatives. 

Response: Many opportunities exist to reduce the negative impacts of an excavation­
based remedy, which commonly include high rates of fuel consumption and off-Site 
disposal of excavated material. One of the ways in which fuel consumption as well as the 
number of trips to an off-Site disposal facility can be reduced is to determine the 
minimum extent to which excavation is required through effective Site investigations and 
a clear delineation of contaminated areas. Prior to any construction activities being 
performed at the Site, an extensive Remedial Design will be performed that will delineate 
the extent of contaminated areas more accurately than the data currently available can. 
Other green remediation tools, such as the use of biofuels and recyclable and recycled 
materials will be assessed during the Remedial Design. UDEQ is planning on preparing 
the Remedial Design for OU2 during 2009. 

13. Comment: Another area ofconcern is the increased trips to the landfill and the risk 
ofhigher traffic fatalities. Based on the estimated number ofvehicle trips necessary to 
implement the Preferred Alternative prepared by Salt Lake City's environmental 
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consultant, it appears that the probability ofdeath from traffic accidents during waste fi/i 
and topsoil hauling is approximately 2.3E-3, many times higher than EPA's level oj 
concernJor chemical exposure risk. 

Response: See response to Comment 14. 

Comments From Salt Lake City Department oCPublic Utilities (Marcb 6, 2009): 

14. Comment: The short-term risk ojdeath(s) from truck-related collisions is quantified 
below with the resulting risks very likely exceeding human health risks associated with 
Site contaminants. The action alternativesJor the undeveloped area all involve large 
earthworks. According 10 earthwork quantity estimates in the FFS (URS, 2008), the 
PreJerred Remedy will include: 

•	 Truck transportation OJ4,747 tons ojwaste 19 miles to the Salt Lake County 
Landfill 

•	 Importation oj4,747 tons oJfill and topsoil (unidentified haul distance). 

Assuming each truck hauls a IO-ton load and that the one way haul distance Jor imported 
jill is also 19 miles, the preJerred remedy includes 36,077 miles oJhaul. 

Federal Highway Administration ("FHA ") published statisticsJor police-reported 
combination-unit truck crashesJor the period 1989-1993 include 6.4 Jatal crashes per 
100,000,000 miles traveled. 

Based on anticipated haul miles and FHA statistics, the probability ofat least one death 
as a result oJthe PreJerred Remedy is 2.3 E-03. Unlike the multiple layers oj 
conservatism that enter into the EPA's risk estimates from the exposure to Site 
contaminants, the probability oja truck-relatedJatality includes no such conservatism. 
The value oJ2.3E-3 is 23 times higher than the I E-4 cancer risk threshold that EPA has 
establishedJor action at NPL sites. 

A shurt-term risk ojthis magnilllde should have been identified in the Plan andJonned 
the basisJor rejecting the PreJerred Alternative as well as other action alternatives that 
involve large amounts ojsoil requiring truck transport to andfrom the Site. 

Response: EPA and UDEQ agree that potential short-term risk due to increased truck 
traffic associated with the selected remedy must be adequately addressed. To this end, 
haul routes and stringent traffic safety and control measures will be implemented in 
cooperation with appropriate authorities. The agencies believe that short-term impacts 
due to transportation of materials to and from the Site can be adequately managed and see 
no reason why such transportation should preclude implementation of the Selected 
Remedy (or any of the other alternatives involving active remediation). 

The comment attempts to quantify the short-term risk offatal accidents related to truck 
traffic using FHA statistics and certain assumptions about the Selected Remedy. It then 
compares the resulting numerical value to a cancer risk threshold of I E-04. EPA and 
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UDEQ believe that it is important to point out that the I E-04 value cited in the comment 
is a lifetime excess cancer risk level based on human exposures to Site-related 
contaminants. This is a very different type of risk than the short-term risk that the 
comment attempts to quantify. For this reason the agencies do not believe that a direct 
comparison is particularly meaningful. 

15. Comment: The City receives water from a raw water intake on the Little Cottonwood 
Creek. This intake accepts surface water that includes waters that originate from OU2 
less than 0.5 miles away from the intake. Disturbing several acres ofsurface and 
subsurface soils impacted by lead and arsenic within this close proximity ofthe intake 
becomes an issue because ofthe potential for exposing the City water supply to increased 
levels oflead and arsenic. 

To date the City has not identified any lead or arsenic contamination at this raw water 
intake, suggesting a weathered and stabilized soil condition on OU2 in which 
contaminated soils do not impact surface water quality. The City is very concerned that 
the proposed excavation activities will expose new soil surfaces and create an 
opportunityfor sediment transport during remedial action that greatly increases the 
potential for water quality impairment. This short-term risk is ofgreat concern to the 
City but was not addressed in the plan. 

Response: See response to comment 10. 

16. Comment: Air quality and greenhouse gas ("CHC ") emissions are ofsignificant 
concern to Salt Lake City. The Salt Lake Valley experiences intense periods ofunhealthy 
air quality during winter inversions and summer heating, primarily due to vehicle 
emissions. In addition, the City is committed to aggressively reducing greenhouse gas 
emissions. The Preferred Remedy would result in the emission ofSignificant quantities of 
air pollutants and GHGs. For example, based on our assumptions, the Preferred Remedy 
would result in the unnecessary release ofapproximately 100 tons ofC02 emissions. 

Response: See response to comment 12. 

17. Comment: In our April J7, 2008, comments on the HHRA, we called UDEQ's 
attention to EPA guidance callingfor the use ofa simple mean lead concentration across 
an exposure unit as the appropriate input to blood lead models. Several recent examples 
were identified where the simple mean lead concentration was used as the input to blood 
lead models for a recreational land-use scenario at NPL sites in Utah. 

As further discussed in our comments on the HHRA, if the simple mean lead 
concentration (mean ofcomposite sample results) had been input to the blood lead 
model, the model would have predicted health effects below a level ofconcern. This 
conclusion is true ifthe undeveloped area were evaluated as a single exposure area, if 
the exposure area identified in the Draft Remedial Investigation ("Ri'') Report (URS, 
2007b) were used, or ifeach individual one acre parcel were evaluated independently. 
Such an outcome presumably would have lead to the selection ofa no-action remedy. 
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Instead, the use ofthe UCLM lead concentration has resulted in an overestimate of 
potential adverse health effects, triggering the development and selection ofa remedial 
alternative requiring costly and unnecessary response actions. The use ofthe UCLM 
lead concentration instead ofthe simple mean lead concentration is unwarranted under 
these circumstances. 

Response: The selection of the exposure unit area size is based on professional 
judgment which takes into consideration the receptor, duration of exposure, size of the 
site, geographical features of the site and the heterogeneity of the contaminant 
concentrations. An exposure unit area is defined as the geographical area the receptor is 
expected to come into contact v"ith for a specified period of time. For a resident this is 
typically a residential home (generally .25 acres). For a commercial worker the exposure 
area is typically the worksite. For a recreational/trespassing receptor professional 
judgment and experience are used to determine the exposure unit. This exposure unit can 
be further refined by geographical features of the site or variability in how the 
contaminant is spatially distributed. Areas of high contaminant concentrations may be 
distinct exposure areas from areas of low contaminant concentration. 

The exposure point concentration term is defined as an estimate of the arithmetic mean 
concentration of a chemical in a medium within an exposure unit area. However, because 
the true arithmetic mean concentration can not be calculated with certainty from a limited 
number of measurements, EPA recommends that the 95th percentile upper confidence 
limit (VCL) ofthe arithmetic mean at each exposure point be used when calculating 
exposure and risk at that location (see Supplemental Guidance to RAGS: Calculating the 
Concentration Term (pdt) (publication 9285.7-081, May 1992). The Guidance Manual 
for the IEVBK Model recommends the arithmetic average for the exposure point 
concentration term be used when the exposure unit area is small (e.g. a single residential 
yard) and the contaminant concentration is relatively homogenous--two distinctions that 
are not applicable to OU2. When the exposure unit area increases in size and 
contaminant concentrations become more variable, as is the case in OU2, it is prudent to 
use the 95% VCL on the arithmetic mean to account for this uncertainty. 

Thus, based on the application of the 95% UCL on the arithmetic mean, as well as other 
considerations as described above the Selected Remedy is appropriate. 

18. Comment: UDEQ's explanation for its use ofthe UCLM lead concentration is that 
the surface soil sample size at OU2 is uniquely small and variable so as to preclude the 
use ofthe simple mean concentration. UDEQ's position is not supported by the 
information we have reviewed. Actual surface soil sample frequency is ten samples per 
acre (based on a lapoint composite sample per acre). Therefore, within the eight-acre 
exposure area delineated in the HHRA as the area ofconcern, there are a total of80 
surface soils sample results (eight, lapoint composites). Surface soil sample density at 
Region 8 NPL Sites where the simple mean was usedfor blood lead modeling of 
recreational exposure scenarios reveals that the sample density at the Site is well within 
the range ofsample densities available at similar sites where the simple mean was 
deemed appropriate for use in the blood lead modeling. Therefore, the use ofthe UCLM 
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in blood lead modeling is not justified based on the facts and circumstances related to the 
Site and apparently will result in the implementation ofan unnecessary and costly 
remedy. 

Response: See response to Comment 17. 

19. Comment: Another reason UDEQpositedfor using the UCLM lead concentration is 
the alleged variability in lead concentrations in the sample set. Although the variability 
in lead concentration within a single composite sample is unknown, lead variability can 
readily be examined across composite samples within an exposure area. The reported 
lead concentrations in the eight-acre exposure area delineated in the HHRA as the area 
ofconcern ranged between 1,520 mg/kg and 4,930 mg/kg. This range oflead 
concentrations across eight samples is not consistent with UDEQ's claim ofhigh 
variability in lead concentrations. 

We are aware ofsubsurface soil samples within the exposure area described as group 2 
containing lead concentrations as high as 10,800 mg/kg. However, vertical variability in 
lead concentrations does not justify the use ofthe UCLM lead concentration. The 
trespasser scenario assumedfor the Site precludes a completed exposure pathway with 
subsurface soils. 

Based on the discussion above, we believe that risk management decision related to lead 
contamination at the Site should be based on blood lead modeling conducted using the 
simple mean lead concentration for each exposure area. 

Response: See response to Comment 17 

20. Comment: In our April 17, 2008 comments, we raised concerns regarding the 
delineation ofexposure areas based on aggregating similar concentration values, 
thereby resulting in an overestimation ofrisks. But even ignoring those comments, 
however, we believe that running the blood lead model even using the exposure areas 
defined in the Rl report will show that estimates ofhealth risks due to lead in that area 
are below level ofconcern. This outcome would lead to the conclusions that an 1C 
remedy for the Site to restrict future land use is protective ofhuman health under 
foreseeable use ofthe area and that the Preferred Remedy is based on an overestimation 
ofrisks posed by the lead in the shallow soils. 

Response: See responses to Comments 17 and 21. 

21. Comment: UDEQ' blood lead modeling concluded that health risks to tre~passers 

area above a target level ofconcern. This conclusion triggered the preparation ofa 
memorandum describing the derivation ofa remedial goal for lead in Site soils. 

In our April 17, 2008, comments on the HHRA we stated that the use ofa Reasonable 
Maximum Exposure ("RME") soil ingestion rate is inconsistent with EPA guidance for 
blood lead modeling. We note that UDEQ' calculation ofa remedial goalfor lead in Site 
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soils also includes the RME soil ingestion rate. To illustrate the effects ojRME vs. 
Central Tendency Estimate ("CTE ") ojdaily soil intake on the calculated remedial goal, 
we developed a spread sheet that replicated UDEQ's calculations. This analysis also 
incorporates calculation based on the CTE oJ. 025 grams per day (g/d) that was specified 
in the HHRA, as well asJraction ojthe CTE soil ingestion value to reflect exposure 
duration associated with likely actual use ojthe Site. These additional calculations 
incorporating the CTE ojsoil ingestion first assumes that halfojthe central tendency 
value would come Jrom the Site, and then assumes that the Site contributes to soil 
ingestion one hour oja 16 hour day. All oJthese incorporate UDEQ's "high-high" 
scenario, where background lead levels and the GSD are set to the high end ojthe range. 

A review ojthe data described above reveals that as we move awayJrom an RME soil 
ingestion rate, the calculated remedial goal climbs to concentrations greater than 5,000 
mg/kg. Under the most likelyJoreseeable land use, where visitation occursJor only one 
hour per day, the calculated remedial goal exceeds 90,000 mg/kg. 

This type ojevaluation has been used to support a no-action alternativeJor lead 
contamination in recreational areas at other sites. Lead is a common contaminant oj 
concern at many sites, primarily due to historical mining operation throughout Region 8. 
We investigated the range oJremedial goals establishedJor lead in surJace soils under a 
recreational or trespasser land use scenarios at mining NPL sites in Region 8 and 
particularly in Utah. A review oja summary ojthis inJormation shows that there are 
several sites where the soil lead remedial goal is based on a commercial land use 
scenario and is still higher than the remedial goal proposed by UDEQ at the Site. 
Human exposure under a commercial land use scenario is generally assumed to be more 
intense than under recreational land use scenarios due to the frequency and duration oj 
the exposure. 

This summary illustrates how conservative the proposed remedial goal oj3,000 mg.kg is 
relative to other similar sites in Region 8, especially when the actual Site use patterns are 
taken into consideration. In instances where "recreational use" ojthe site is addressed, 
those areas are frequently present ojpublic lands with unrestrictedpublic access, and the 
scenario evaluated incorporates potential exposures under relative high-intensity soil 
contact, such as might be incurred by individuals on dirt bikes, ATVs, or horseback 
riding. The soil contact under these "recreational" scenarios is in contrast to Site uses, 
where contact with Site soils is restricted to minimal contact by trespassers during brieJ 
walks on the Site. 

Based on the administrative recordJor the Site and our conversations with UDEQ about 
risk assessment and risk management decisions at the Site, it appears that UDEQ took an 
unduly conservative approach. This approach is generally inconsistent with the data set 
available regarding the Site and EPA guidance andprecedent set at similar sites. As a 
result, UDEQ has overestimated the human health risks from lead and established a 
remedial goal that is overly conservative, thereby driving the development and selection 
ojthe PreJerred Remedy. 
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Response: UDEQ and EPA disagree that" ... the remedial goal is overly conservative, 
thereby driving the development of and selection of the preferred remedy." The selection 
of the remedial goal by the risk managers from UDEQ and EPA is based on several 
considerations. One of these considerations was the range of the lead values that could 
be used as a potential remedial goal. The agencies do recognize that when a different 
parameter is used in the lead model that is smaller than the one used by the agencies (i.e., 
ingestion rate and exposure frequency) a significantly higher remediation goal results, 
just as would be expected. The remedial goal was arrived at by using assumptions 
regarding current land use (i.e. current potential for exposure, surrounding residential 
land use, observed activity patterns) and potential ecological risks. The agencies 
selection of the lead remedial goal is reasonable when addressing the lead contamination 
at this Site for both human health and ecological health. The agencies also disagree that 
the approach is inconsistent with the data set available for the Site. 

22. Comment: As discussed in our prior comments on the ecological risk assessment, 
actual ecological risks were not adequately quantified due to a lack ofsite specific 
ecological data. Estimated ecological risks are associated with high levels of 
uncertainty, which results in risk values that are very conservative. Therefore. ecological 
risks should not drive the needfor remedial action in the absence ofhuman health risks 
above a level ofconcern. 

Response: UDEQ and EPA agree that the ecological risks as described in the ERA are 
conservative and associated with high levels of uncertainty. The agencies, in tum, also 
agree that additional sampling might reduce this uncertainty. However, the need for 
action at OU2 is driven by risks to human health which when implemented will 
significantly reduce the exposure of ecological receptors to soil contamination. As stated 
in the ERA, the lead concentrations in surface and subsurface soils would have to be 
lowered to below 29 mglkg - less than background concentrations - in order to achieve 
protectiveness for the most sensitive ecological receptors 

Despite the conservative nature of the ERA there are areas within OU2 that contain lead 
concentrations that are of real concern with respect to ecological receptors. It is believed 
that cleanup to levels protective of human health (3,000 mglkg lead) will address the bulk 
of the source material that is driving risk to ecological receptors, while also minimizing 
the damage that the undeveloped area would sustain through more intrusive and 
aggressive construction activities. The exposure of herbivorous and invertivorous birds 
to materials that pose an ecological risk will be reduced by the selected remedy but will 
not be quantifiable. 

While additional ecological sampling would reduce the uncertainty associated with the 
ERA, it is likely that a cleanup driven by ecological risk factors and exposure would 
result in even more stringent clean-up levels requiring a more intrusive and aggressive 
construction than that involved in the selected remedy. 

23. Comment: Alternative U3 requires excavation and likely Ireatment ofsurface and 
subsurface soils exhibiting lead concentrations over 3,000 mg/kg to a maximum depth of 
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18 inches. Soil excavation, treatment and backfill quantities are based on data collected 
during the RI. Additional analytical data collected during and after remedial excavation 
will certainly be required in order to demonstrate that design criteria have been met. 
The additional data may drive the need to excavate, treat and backfill larger quantities of 
soil that identified in the FFS and used to develop the remedial costs identified in the 
plan. 

Contrasting with the uncertainty in capital costs associated with Alternaiive U3, 
earthwork requirements for Alternative U4 are known since the remedy is a simple soil 
cover to be installed over parcels ofland that are already delineated. No uncertainty 
exists as to the vertical extent ofthe remedial action necessary. Thus, the cost 
comparisons between Alternative U3 and Alternative U4 may be misleading since there is 
the significant risk that capital costs for Alternative U3 were underestimated, while there 
is no such risk associated with the capital costs ofAlternative U4. 

Response: UDEQ and EPA agree that additional analytical data will need to be 
collected in order to further delineate the exact extent of material requiring excavation in 
Alternative U3. Furthermore, the agencies agree that the additional data may drive the 
need for excavation and treatment oflarger quantities of soil than has been identified in 

,the FFS. However, it is anticipated that further delineation of contaminated areas during 
Remedial Design will be able to more accurately determine the extent of material 
requiring remediation. As directed by EPA's Guidance for Conducting Remedial 
Investigations and Feasibility Studies, all of the cost estimates in the FFS represent a +50 
to -30% range. The agencies disagree that the cost comparisons are misleading and that 
the capital costs for Alternative U3 have been underestimated. 

24. Comment: Certain elements ofremedial construction proposed under Alternative 
U4 are unnecessary and increase capital costs. Among these is the geotextile layer. A 
demarcation layer is unnecessary given ICs are part ofthe alternative and are intended 
to prohibit Site development. Also, all alternatives recognize the need to remove/restore 
the existing haul road on aU2. Under Alternative A4, the road would be removed and 
the same area would receive ftll and topsoil. The existing haul road consists offill 
already in-place. This existing cover material should remain in-place (possibly subjected 
to additional grading) in order to save costs. Incorporation ofthese modifications to 
Alternative 4 will significantly lower capital costs. 

Response: The purpose of the geo-textile layer is to provide a baseline for future 
monitoring to ensure that the cap maintains its integrity. Therefore, the agencies disagree 
that the geo-textile layer is unnecessary. Furthermore, the estimated cost of the geo­
textile layer is $11,861, a relatively small percentage of the total remedy cost. 
Additionally, it has been the agencies' experience during similar remedial activities that 
road base does not provide sufficient nutrients or organic matter to successfully re­
vegetate and restore a remediated area. Furthermore, the current access agreement with 
the Salt Lake City/ Public Works Department requires the removal and restoration of the 
mentioned road. UDEQ and EPA do not agree that these items can be removed from the 
cost estimate, nor would their elimination significantly lower the capital costs. Also, cost 
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is only one of the criteria analyzed in the selection of the preferred remedy. In this case 
the agencies felt that the additional protectiveness, the preference for treatment, and long­
term risk reduction provided by Alternative U-3 warranted its selection over Alternative 
U4. 

25. Comment: The level ofO&Mproposed under Alternative U4 is excessive when 
compared to similar sites. The FFS details those O&M activities that were used to 
develop the 3D-year net present value shown in the Proposed Plan. 

O&M activities required at Region 8 NPL and CERCUS sites in Utah where a soil cover 
remedy has been implemented (Midvale Slag OU2, and Murray Smelter) only require 
periodic inspection and repair as necessary. By contrast, the O&M requirements spelled 
out in the FFS include soil sampling and chemical analyses. It is not necessary to sample 
and analyze a soil cover at the time ofinstallation or any time thereajier. Ifthese costs 
are eliminated, the overall cost ofAlternative U4 is reduced. 

Response: The agencies disagree that the level of O&M proposed for Alternative U4 in 
the FFS is unnecessary, and disagree that these costs can be eliminated. The soil cover 
alternative has a much greater amount of uncertainty associated with its protectiveness 
and permanence since a much greater quantity of contaminated material that poses a risk 
to human health will remain at the Site. This uncertainty is reflected in the O&M 
requirements. 

26. Comment: The O&M costs also include approximately $20,000 in perpetual annual 
repairs to the cover and another $10,000 in annual reporting. Small breaches in the soil 
cover proposed in Alternative U4 from wind (not likely to erode I2 inches ofcompacted 
fill and topsoil) or water will not increase exposure risks in a meaningful way. 
Therefore, the needfor annual maintenance ofthis magnitude in perpetuity is unlikely 
and the O&M costs should be modified accordingly. In any event, the mature vegetation 
currently on the Site effectively controls erosion and wind, further arguing against 
earthmoving activities on the Site: 

Response: Due to the proximity of the areas requiring remediation in the Proposed Plan 
to a vibrant and thriving wetland and Little Cottonwood Creek, as well as the run-off and 
erosion potential due to the slopes associated with the Site the potential exists for a small 
breach to quickly lead to remedy failure and possible contamination of Little Cottonwood 
Creek and the Valley drinking water supply. Guidance documents developed by EPA 
advise that worst case assumptions and conservatism be utilized on all of the evaluated 
alternatives. Since more uncertainty is associated with the cover alternative the estimated 
O&M costs are naturally greater. The agencies recognize that the mature vegetation 
currently on the Site appears to be preventing the migration of Site contaminants to off­
Site receptors. However, the vegetation does not prevent human exposure to 
contaminated surface soil. . 

27. Comment: The FFS costing-tables reference EPA costing guidance (EPA 2000) as 
the basisfor selecting a discount rate of2.8%. That guidance document actually 
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recommends the use ofa 7% discount rate (inflation adjusted) except for federal 
facilities. OU2 is not a federal facility. 

The guidance instructs the reader to consult with any update to OSWER Directive 
9355.3-20for changes to the policy ofusing 7% for non-federal facilities. There has 
been no relevant update to this OSWER Directive. 

Simply changing the discount rate to 7% reduces the 30-year net present value of 
Alternative U4 O&M costs from $684,000 to $431,000. Eliminating the annual soil 
samplingfurther reduces this cost to $351,000. Assuming the hypothetical cover repair 
costs to be a periodic cost that only reoccurs every 2 years, instead ofannually, for a 
term limited to the first 6 years, when vegetation would be expected to be fully 
established, the 30 year O&M costs are reduced to $136,000. 

When these issues are addressed, the cost differential between Alternatives U3 and U4 
are much more dramatic. 

Response: While OU2 is not a Federal Facility, at this time it is anticipated that Federal 
funds will be utilized to perform construction activities at the Site. Therefore, it is 
appropriate to utilize a discount rate of2.8% rather than 7%. The difference between the 
discount rate for federal and non-federally funded sites is based on the earning power of 
federal monies compared to that of private monies. Federal dollars have a much higher 
level of investment restriction and will, therefore, generally earn less. This is why the 
federal discount rate published yearly by the OMB is lower than the rate recommended 
for private entity use. 

29. Comment: Overall protection ofHuman Health and the Environment; The last 
sentence ofthe plan states that Alternative U4 is more dependent on ICs than Alternative 
U3. In reality, the land use restrictions necessary to limit exposure to contaminants on 
un-remediatedportions ofthe undeveloped portion ofOU2 would also prevent 
excavations that could breach the soil cover under Alternative U4. 1Cs are expected to 
prohibit Site development under all action alternatives, including prohibitions against 
excavations within any soil cover area. 

Response: As explained in the Proposed Plan, contaminated material that poses a threat 
to human health and the environment would be permanently removed from the Site with 
Alternative U3, thus completely removing the contaminated material and the associated 
risk from the Site. It is anticipated that the ICs required if Alternative U4 had been 
selected would include an inspection and O&M component in addition to the access and 
building restrictions that would be required for Alternative U3. 

30. Comment: Long-Term Effectiveness and Permanence: The last paragraph ofthis 
section states that the soil cover (under Alternative U4) could be breached by water and 
wind erosion or construction activities related to a change in land use. Although a soil 
cover may be damaged by wind or water erosion, human health risks are based on 
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average exposure across an area where an individual might be exposed. Small breaches 
in a soil cover are not likely to cause a meaningful rise in human health risks. 

Routine inspections (and repair, as necessary) required under any ofthe action 
alternatives will minimize the chances ofsuch breaches. As discussed above. ICs would 
preclude excavations through the soil cover. 

Response: It can not be automatically assumed that health risks will be negligible if 
there is a breach in the soil cover. 

31. Comment: Reduction ofToxicity. Mobility or Volume through Treatment: This 
section ofthe Plan identifies Alternative U2 and U3 as the only alternatives that reduce 
toxicity. This is achieved through treatment ofexcavated soils that fail Toxicity 
Characteristic Leaching Procedure ("TCLP "). 

Based on previous sections ofthe Plan and the FFS, the soils proposedfor treatment will 
fail TCLP. However, Site documents are clear in dismissing groundwater as a medium of 
concern. If the potential ofsoils leaching metals to groundwater is not ofconcern, then 
the only reason to treat soils is to meet a regulatory requirement for a waste (to 
transform a characteristic hazardous waste to a non-hazardous waste for ease of 
di~posal in a landfill). The soils are only a waste once they are excavated. If leji in­
place. there is no technical rational or regulatory requirement to treat them. Therefore. 
Alternatives U2 & U3 have no true advantage over Alternative' U4. 

Response: The determination that ground water contamination is not a concern is based 
on the lack of contaminants from the Site being detected in ground water. The potential 
of Site-related contaminants leaching to ground water will still exist if the leachable 
material is not removed from the Site. Furthermore, the Site-material that exhibits a 
characteristic of hazardous waste (fail TCLP) is considered source material and is a 
principal threat waste. The treatment of principal threat waste described in Alternatives 
U2 and U3 still meets the preference for treatment criteria where Alternative U4 does not. 

32. Comment: Short-Term Effectiveness: See Comment above (14). 

Response: See response to comment 14. 

33. Comment: Implementability: This section ofthe plan discusses how the soil cover 
remedy (Alternative U4) would need to be destroyed should additional earthmoving 
activities be required ajier cleanup. It is unclear to the City how this concern bears on 
remedy implementabilty or under what circumstances such a scenario would arise. 

Response: Per the Guidance for Conducting Remedial Investigations and Feasibility 
Studies under CERCLA, one of the items that has to be considered is the ease of 
performing additional earth moving actions. Additionally, given the proximity of OU2 to 
a residential area and the problems with accessing some of the surrounding residential 
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properties that was demonstrated during au I construction activities, EPA and UDEQ 
believe it is not unlikely that such a scenario could arise. 

Salt Lake City comments on the Ecological Risk Assessment 

Note: These comments were received by UDEQ and EPA on May 5 2008 and not during 
the public comment period associated with the Proposed Plan. Since they are referenced 
in the comments submitted by Salt Lake City on the proposed Plan they are included in 
this responsiveness summary as a reference and to provide continuity. The issues 
discussed in these comments are addressed in the response to comment 22. 

One ofthe largest areas ofuncertainty in the risk analysis for ecological receptors is the 
absence ofactual, Site specific biota data. Because no Site-specific data were generated, 
the ERA relies exclusively on exposure models based on estimated concentrations of 
metals in plant food andprey to estimate risks to wildlife. The use ofBioconcentration 
factors (BCFs) and bioaccumulationfactors (BAFs) to estimate plant andprey tissue 
concentrations from concentrations measured in soils and sediment is a highly uncertain 
method. BCFs and BAFs tend to over-predict actual tissue concentrations and therefore 
estimate risk In particular, the assumption that metal in environmental media are 100 
percent bioavailable is overly conservative and likely results in artificially high risk 
estimates when using BAFs or BCFs. 

For wildlife, the greatest estimated ecological risks are to birds, specifically the 
American robin and horned lark. The risks to these receptors were estimated without the 
benefit ofSite-specific biota data and they appear to be driving risk management 
decision at the Site. Given the conservatism inherent in risk estimates performed withoUi 
the benefit ofSite-specific biota data it is inappropriate to use these estimates for risk 
management decisions. 

We recommend that UDEQ undertake additional studies to gather Site-specific data that 
can then be used to develop a more realistic characterization ofactual risks posed by 
conditions at the site. Such an approach would be consistent with EPA guidance on how 
to conduct consistent and technically defensible ecological risk assessments. 

Another area ofsignificant uncertainty in the EAR is that the Problem Formulations does 
not include adequate habitat characterization. Without and understanding ofthe habitat 
available at the Site, the validity ofthe Conceptual Site Model is unclear, and it is 
impossible to determine id URS's selection ofrepresentative ecological receptors is 
reasonable. 

Other approaches used in the assessment that also result in an overestimate ofrisk 
include the use ofan overly conservative toxicity reference value for lead, and an 
inappropriate use ofscreening benchmarks to identify chemicals ofconcern for plants, 
soil invertebrates, and sediment macroinvertebrates. In particular, the misapplication of 
screening benchmarks results in conclusions regarding risk that are contradicted by 
observed conditions at the site. UDEQ should have conducted soil or sediment toxicity 
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tests data with appropriate test organisms to develop Site-specific risk thresholds for 
these receptors instead ofincorrectly drawing conclusions based on screening 
benchmarks. 

Section 1.4. Conceptual Site Model. The relevance ofincidental ingestion ofsubsurface 
soil as an exposure pathway for most ofthe avian and mammalian receptors is 
questionable. None ofthe species modeled are burrowers, and in most cases they are 
exposed only to surface-dwelling prey. Therefore, the likelihood ofdirect or indirect 
exposure in metals in sub-surface soils is low. This does not have. any major implications 
for risk results as no chemical is identified as a risk driver for wildlife in subsurface soil 
that is not also a risk driver in surface soils, but rather is a question ofecological 
relevance. 

Section 1.6, Ecological Receptors, As mentioned in the general comments above, it is 
unlikely that some ofthe selected ecological receptors are affected by the identified 
exposure pathways. The ERA includes kestrel, meadow vole, mule deer, and masked 
shrew in models that evaluate risk from exposure to pond sediments. However, none of 
these receptors is aquatic not primarily associated with aquatic habitats or the aquatic 
food web, and the likelihood ofthese receptors' exposure to sediment or aquatic prey is 
low. As such, the conclusion that exposure to cadmium in pond sediment constitutes an 
unacceptable risk to wildlife, as based on an exposure model for shrews (refer to Section 
3.1.7), is inappropriate and may overestimate risk to invertivores. 

Section 1.7, Screening ofResults Odentification ofChemicals ofPotential Ecological 
Concerns). The screening process should not have used comparisons to the lowest 
screening value available, but the lowest value for each receptor group. For example, it 
is not appropriate to use a screening value based on earthworms to screen for potential 
effects to wildlife. Under the proper approach, chemicals retainedfor analysis would be 
receptor-dependent, Cadmium, selenium and silver would not be retained as Chemicals 
ofPotential Ecological Concern (COPECs) for earthworms in soil, and copper and lead 
would not be retained as COPECs for mammals in pond sediment. Although this 
oversight may not affect the outcome ofthe risk assessment, it suggests a low standard of 
care in conducting the assessment. 

42. Section 2.1.2, Exposure ofWildli& Receptors through Ingestion. In general, the 
exposure factors selectedjar the wildlife receptors (Table 13) appear appropriate. 
However, the assumed soil ingestion rate for horned larks (IRs = 10.4 percent) likely 
overestimates exposure. This value is based on soil ingestion by woodcock, a species 
that, because oftheir probing feeding method and earthworm diet, is more prone to 
incident soil ingestion that the lark, which primarily gleans surface seeds or insects. The 
result ofthis overestimation ofsoil exposure is inflated Hazard Quotients (HQs), or an 
'overestimation ofriskfor the lark. Conversely, the Area Use Factor (A UF) for wood 
duck is low, as it is based on a feeding radius, not an actual foraging range, which the 
ERA acknowledges in the uncertainty analysis. In this case, this may result in an under­
prediction ofexposure. However, even ifa more ecologically realistic AUF was usedfor 
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wood duck, it is very unlikely that resultant hazard quotients would exceed 1.0, which 
would not alter risk conclusionsfor this receptor from what is stated in the ERA. 

Section 2.1.3, Biotic Exposure Point Concentrations, As mentioned in the general 
comments above, the use ofBCFs and BAFs to estimate plant and prey tissue 
concentrations on the basis ofmedia concentrations is a highly uncertain method, and 
one that is likely to result in very conservative, or artificially high tissue concentration 
estimates, and thus overestimates ofrisk. Most ofthe actual BCF and BAF values used 
by URS cannot be evaluatedfor technical merit, as they are drawnfrom a Los Alamos 
National Laboratory Ecorisk Database, for which access is controlled. At a minimum, 
the full technical derivation ofthese BCF and BAF values should be included as 
appendices to the document, We believe that it would be technically feasible and 
appropriate to obtain empirical data on biotic exposure point concentrations, either 
through collection and analysis ofprey speciesfrom GU2 or through testing ofsoils from 
GU2 to develop Site-specific uptake factors. This approach is likely to result in lower 
risk estimates. 

Section 2.2.1, Direct Exposure TRVs and Section 3./, Risk Estimation. Using a value that 
is arbitrarily 5-times the selected ecological screening level (in the case ofplants and soil 
invertebrates), or using screening values (e,g., sediment probable effects concentrations, 
and acute water quality criteria) as the basis for determining the HQs for plants, soil 
invertebrates, and benthic macroinvertebrates is inappropriate and contrary to 
ecological risk assessment guidance, Screening levels are conservative values designed 
to determine "safe" concentrations below which an unacceptable level ofrisk would not 
be expected. However, exceedance ofa screening value (or even 5x a screening value) 
does not imply that there is an unacceptable level ofrisk, only thatfi/rther investigation 
may be warranted. This is clearly specified in EPA technical guidance, which notes that 
ecotoxicological thresholds (i,e" screening values) are "media-specific contaminant 
concentrations above which there is sufficient concern regarding adverse ecological 
effects to warrantfurther Site investigation" (US. EPA 1996'). Therefore, using 
screening levels as the basisfor TRVs generates HQs that have no relevance for drawing 
risk conclusions, and are likely to overestimate actual risks, A way to develop 
meaningful data to assess the potential for adverse effects to these receptors would be to 
conduct soil or sediment toxicity tests data with appropriate test organisms to develop 
Site-specific risk thresholds for plants, soil invertebrates, and/or benthic invertebrates, 

Section 2.2.2, Ingestion Pathway TRVs. As with the BCF/BAF values, the toxicity 
reference values (TRVs) used by URS are drawn primarilyfrom the Los Alamos 
database, and therefore the actual values are the studies used on the basis for TRV 
derivation cannot be assessed. In comparing the URS TRVs with other, publicly­
available values for birds and mammals, the values were found to be generally consistent 
(usually within a factor of10 or less), although sometimes slightly lower. This was most 
apparent for the avian TRVfor lead. The risk assessment uses a lowest-observed­
adverse-effect level (LGAEL) of3,26 mg/kg-d to assess avian riskfrom exposure to lead. 
This LGAEL TRV is lower than afrequently used no-observed-adverse-effect level 
(NGAEL) of3.9 mg/kg-d derivedfrom a study on kestrels, and about 3-fold lower that a 
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LOAEL of11 mg/kg-d based on a study with quail. This has relevance to the outcome of 
the risk assessment, as lead exposure for birds is one ofthe primary risk drivers ofthe 
ERA. Using higher LOAEL (11 mg/kg-d) as a TRV would lower lark and robbing HQs 
for lead in surface soils to approximately 12 (from the URS estimate of40-41). While 
still exceeding unity, this, in combination with other approaches discussed above (i.e., 
empirical, Site-specific data on chemical concentrations in prey species), could result in 
a ultimate HQ that would be less that 1. O. Also, the approach ofscaling the LOAEL as 5 
times the NOAEL is weak and unsupported by scientific evidence, and introduces further 
uncertainty into the ERA. The risk assessors should have located other studies that could 
be used to empirically drive a LOAEL TR V, or provide technical substantiation for the 
sealingfactor adopted in the assessment. 
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Human Health Risk Assessment Comments 

Note: These comments were received by UDEQ and EPA on May 5 2008 and not during 
the public comment period associated with the Proposed Plan. Since they are referenced 
in the comments submitted by Salt Lake City on the proposed Plan they are included in 
this responsiveness summary as a reference and to provide continuity. The issues 
discussed in these comments are addressed in the response to comment 17. 

One ofthe largest areas ofuncertainty in the HHRA pertains to the method usedfor 
aggregating data in the undeveloped area ofthe Site. Specifically, the assessment breaks 
the undeveloped area into three separate exposure areas without substantiation that 
exposure in these areas would be qualitatively or quantitatively distinct. Rather, the 
separation is made based on "similar concentrations" and "proximity ofthe samples ". 
This is not consistent with the intention ofexposure assessment or risk assessment. 

The other primary area oftechnical comments, is directed at what appears to be a 
misapplication ofpharmacokinetic models for blood lead modeling. Most importantly, in 
the models currently recommended by the US EPA, the input concentrationsfor soil lead 
levels should reflect a simple average across the exposure area, rather than a upper 
confidence limit ofthe mean (UCLM) or the maximum measured value. This is in 
contrast to other chemicals. For which the appropriate concentration value is 
represented by an UCLM Similarly, input values for other parameters in the model 
should reflect central tendency estimates ofexposure. In the current HHRA, blood lead 
modeling was conducted using the UCLM or maximum soul lead concentrations, and a 
combination of "central tendency" and "reasonable maximum" values for other 
exposure parameters. This approach is inconsistent with the structure ofthe model and 
with existing guidance application ofthe model to site-specific risk assessment, and 
results in a significant overestimate ofpredicted blood lead levels. 

Section 3.1.1 and 3. 3. 4. These sections discuss how the undeveloped areas ofthe Site are 
"difficult to access," but then goes on in 3.3.4 to state that the area is "specifically 
attractive" to older children. While it is plausible that older children may have lower 
levels ofsupervision and might investigate the area, it is not established that this might 
represent an attractive location for frequent visits. Therefore the exposure frequency 
assumed in the assessment is likely an overestimate ofactual exposures, and so blood 
lead modeling under current assumptions ofexposure frequency provides a conservative 
estimate ofrisk. 

Section 3.5, Exposure Areas for Risk Assessment. This section defines the areas ofthe 
Site that are included in the risk assessment. For the undeveloped area, the document 
states, "the undeveloped area was divided into three exposure areas based on similar 
concentrations and proximity ofsampling zones." Although it may be appropriate in risk 
assessment to take into consideration physical characteristics ofthe Site "with respect to 
those characteristics that influence exposure" (US. EPA 19893), subdividing a site to 
aggregate similar concentration values is arbitrary and inappropriate. The result for 
this Site is that, because ofthe small number ofsamples included in each subset ofthe 
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undeveloped area, the calculated EPCs are higher than they would be ifaveraged over a 
greater area. This comment is particularly relevant for Undeveloped Area-A, where only 
5 sample values are included and the EPC represented is the maximum concentration 
detected in this small area. Without a clear rationale for how exposures may be different 
in different areas ofthe Site, subdivision ofexposure areas should not have been included 
in the assessment ofthis Site. Additionally, the use ofthe derived EPCs in blood lead 
modeling is inappropriate. This is discussedfurther in Specific Comment number 3, 
below. 

Section 3.6, EPCs in Surface Soils. The. risk assessment is correct that "the EPC should 
be the estimate ofaverage arsenic concentration measured over the area to which an 
individual would be exposed," and thatfor most chemicals "EPA recommends the use of 
the 95% UCLM as the appropriate estimate ofthe average site concentration." For lead, 
however, the average concentration is specified as the input value for the 
pharmacokinetic models used to estimate blood lead concentrations from environmental 
sources. For example, the Guidance Manualfor application ofthe IEUBK model for 
assessing children's exposure to lead recommends "using a simple average or arithmetic 
mean ofsoil lead concentrations from a representative area" (US. EPA, 19944

). 

Similarly, the EPA recommendationsfor adult lead modeling specifY that the "average 
concentration in assessed individual exposure area" be used as the input value for soil 
concentrations (US. EPA, 20035

). Therefore, it is incorrect to use the 95% UCLM (or 
the maximum, ifthe UCLM exceeds the maximum detected site concentration), and the 
appropriate EPC for lead at the Site should be revised to reflect the simple average lead 
concentrations in each exposure area. Specifically, this results in EPCs for lead of236 
mg/kg in the commercial soils, and I, I 72 mg/kg in the Undeveloped Area. This section of 
the assessment, Table 4 (which presents EPCs), and risk characterization for lead should 
be updated to reflect the incorporation ofthe appropriate average statistic for blood lead 
modeling. 

Section 3. 7.2, Lead Exposures. The use ofa combination ofcentral tendency (CT) and 
reasonable maximum exposure (RME) inputs is not appropriate in application ofblood 
lead modeling (US. EPA 1994, 2003). The distribution ofblood lead levels is modeled 
based on inputs ofcentral tendency estimates, with higher end estimates ofrisk 
accouniedfor by incorporation ofthe geometric standard deviation (GSD) in the model. 
Although default soil ingestion rates in the Adult Lead Exposure Model (ALM) used in 
the assessment for the Site are set to 50 mg/day, this assumes a full day ofexposure. 
Application ofthe ALMfor workers and visitors to the Site should be adjusted to reflect 
CT estimates ofsoil ingestion. 
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