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Place Visited: 

Boston Smelter, Pueblo, Colorado 

Dates of Site Visits: 

August 17, 18, 1995 

Site Location: 
The site is located in the Southwest Quarter of the Northwest Quarter of Section 1 , 
Township 21 South, Range 64 West. The approximate coordinates are 38° 15' 00" 
north latitude, 1 04o 36' 32" west longitude. The former smelter is located south of 
the Arkansas River between Santa Fe Avenue and Denver and Rio Grande Railroad 
tracks to the west of 7400 Santa Fe Avenue and extending west and southwest of 
Santa Fe Avenue between Interstate 25; Pueblo, Colorado (Figure 1 ). 
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Background: 

In 1883, the Colorado Smelting Company (also known as the Boston and Colorado Smelting 
Works) was established on a mesa north of the current CF&I steel mills and was taken over 
by the American Smelting and Refining Company (ASARCO) in 1889 (CDPHE 1995). In 
1915, the Boston Smelter was dismantled although remnants of the former smelter remain 
and slag piles (30 feet high) exist along tine west side of Santa Fe Avenue and extend in a 
south-west direction. The Denver and Rio Grande Railroad tracks and Interstate 25 are 
adjacent to the slag heap (CDPHE 1995). 

The Colorado Department of Public Health and the Environment (CDPHE) is currently 
investigating the site. A reconnaissance of the area has documented that a surface water 
seep exits the slag waste 1 /4 mile upgradient of a water culvert that helps drain the south 
bank of the Arkansas River. Water leaching through the slag pile may be impacting shallow 
ground water and may be a source of elevated iron and zinc concentrations found (1989) in 
discharge exiting the culvert into the Arkansas River. 

In May 1995, the Ecology and Environment, Inc. Technical Assistance Team (E&E TAT) was 
tasked to assist in site assessment activities at and around the Boston Smelter site. 
Numerous soil samples analyzed from residential properties east of Arkansas Avenue and from 
the slag heap west of Arkansas Avenue. Etlevated concentrations (2400- 9700 mg/Kg) were 
detected by XRF analysis in the "ravine" area directly east of the slag pile and on the slag pile 
itself (E&E 1995). The TAT was tasked to further characterize this area of concern at the 
former Boston Smelter. 

SITE ASSESSMENT ACTIVITIES 

On August 16, 1995 the TAT arrived on site and met with EPA representative AI Lange. 
Because of the site's natural topography, the site was split into five sampling areas (Sample 
Areas A through E), shown in Figure 2 . A systematic grid sampling approach was 
implemented for the majority of the site with the exception of the wetland area represented 
by Sampling area - B and in the southwest portion of the site represented by Sampling Area -
E on Figure 2. Surveying by TAT member Jerry Goedert and AI Lange was initiated with 

Sampling Area- C (Figure 2). Surveying of sampling locations on grid lines A through E were 
spaced 1 00 feet apart using a total station surveying apparatus. Point A-1 was arbitrarily 
assigned the coordinate 0,0. The orientation of the grid was established by assuming the 
fence line where grid line A is located had a north-south alignment. 

Because of the dramatic increase in tree coverage and vegetation in the southwest portion of 
the site, the use of surveying equipment was reduced to establishing base points Z through 
0. A compass and tape measure was then used to establish sampling locations at 
approximate 100 foot intervals along east-west grid lines. Table 1 presents surveyed 
coordinates for grid points along Lines A through E and base points Z through 0. Sampling 
locations shown on Figure 2 for grid lines Z through 0 are approximate due to inherent 
distance errors caused by use of a tape measure. Other factors affecting the accuracy of 
sampling locations are the sharp embankments and trees located in the grid lines. Wooden 
stakes were driven into the ground and labeled at the base points Z through 0 and grid points 
in lines A through E which would allow the grid to be re-established if needed. 



TAT members Krafft and Romine established sampling locations in Sampling Area - B using 
a tape measure_. The source of the wetland appears to come from a natural spring located 
between Sample Areas B and C on Figure 2. Sample locations were measured at 
approximate 100 foot intervals throughout the wetland area estimated to be 3,387 square 
feet. Samples could not be obtained if water was too deep or if reed vegetation was too thick 
or high. Wooden stakes were used to mark sampling locations. 

The northern portion of the site was approximately measured to be 1 50 feet by 300 feet, 
bordered by a 30 foot slag wall to the west. Sample Area - A on Figure 2 was surveyed and 
samples were obtained at 100 foot intervals (north/south) and at 50 foot intervals (east/west). 
Three composite samples from the north, center, and south wall of the slag pile, located west 
of Sample· Area -A were also obtained and depicted in Figure 2. 

All samples were placed in zip-lock plastic bags, labeled appropriately, and brought back to 
Denver where the soil and sediment samples were dried, prepared into sampling cups and 
analyzed using an X-ray Fluorescence Spectrometer (XRF) Spectrace 9000 instrument. 
Seventeen samples, spat ially selected from the across the site, were sent to an approved 
laboratory for confirmatory analysis. Table 2 presents a linear regression analysis between 
the laboratory-analyzed sample concentrations and the XRF-analyzed sample concentrations. 
There was very good correlation (R Squared) between the two analyses for lead. The data 
from the XRF for arsenic and cadmium is highly suspect due to the poor correlation of the lab 
data and XRF data. When analyzing for arsenic using the XRF, lead spectral peaks will overlap 
with the arsenic spectral peaks, making the XRF a poor analytical inst rument when lead is 
present. The cadmium data is also highly suspect because of the poor correlation between 
the XRF and lab data, most likely due to the large difference in detection limits between the 
two analyses. Therefore, in addition to the laboratory-analyzed concentrations of lead, 
arsenic, and cadmium, only lead XRF concentrations were utilized in this report. 

Tables 3 and 4 present the qualified XRF inorganic results of lead, arsenic, and cadmium. 
Average c·oncentrations for the five Sampling Areas A through E are also presented. The 
mean concentration ranges for Sample Areas A,B,C,D,E are 511 parts per million (ppm), 798 
ppm, 3323 ppm, 1244 ppm, and 1124 ppm, respectively. The average concentration for the 
slag composite samples is 660 ppm. 

Pathway Analysis 

Soil PathVI(ay: The soil pathway is potentially impacted by the former smelting activities the 
site, as indicated by elevated lead concentrations in Tables 3 and 4. The highest lead surface 
soil concentrations were 12,500 and 14,700 and were laboratory-analyzed as shown in Table 
2. Slag is observable in large piles throughout the site, especially at the southern and western 
perimeters. Table 1 also presents laboratory-analyzed arsenic concentrations which range 
from 14 to 1,460 ppm. Cadmium concentrations ranged from 0.14 to 28 ppm. 

Soil pathway targets are minimal. Although the site is not fenced, it is not readily accessible 
due to its topography. A transient population rarely frequents the site, (based on observation 
from local business on Santa Fe Avenue) and neighborhood children no longer trespass across 
the site. A local business parking lot was extended and cut-off a dirt path on the upper ridge 
of the eastern perimeter of the ravine that children used as a path to and from a school 
located at the southwest corner/perimeter of the site. There are no residents on or within 200 
feet of contaminated soil . 



Surface Water: A principle surface water target in which various plant and animal species 
inhabit or frequent is an approximate 3,387 square feet isolated wetland area on site. This 
wetland has a mean lead concentration of 660 ppm, with lead concentrations ranging from 
96 to 3500 ppm (Table 4). Three sediment sample (SE-01, SE-02, and SE-09) concentrations 
were 640, 830, and 1200 ppms, respectively. A laboratory-analyzed arsenic concentration 
of 51 ppm was detected at sediment sample SE-02 location. Prior investigations have stated 
that water may exit and leach from the slag pile as a surface water feature approximately 1 /4 
mile upgradient of a culvert which discharges into the Arkansas River (CDPHE 1995). The 
Arkansas River, located 1 /4 mile from the site, was not evaluated at the t ime of this site 
assessment. 

Ground Water: This pathway was not considered to be a potential pathway due to the lack 
of targets and was not investigated. 

Air Pathway: This pathway was not considered to be a potential pathway since the site is 
currently not operational. Although the people residing within a 1/4 mile of the site in homes 
located east of Santa Fe Avenue are considered to be air pathway targets, the lead contained 
in the slag matrix is not regarded as an airborne contaminant. 
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BOSTON SMELTER SrrE 
REGRESSION ANALYSIS 

LEAD, ARSENIC, CADMIUM (mg/Kg) 
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TABLE4 
BOSTON SMELTER SllE 

INORGANIC XRF RESULTS: LEAD, ARSENIC, CADMIUM (mg/Kg) 
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