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 LETTER HEALTH CONSULTATION 

TO:         Alissa Schultz, Project Manager, HMWMD/CDPHE   
 
FROM: Thomas Simmons, Health Assessor, CCPEHA/DCEED/CDPHE 
 
SUBJECT:  Evaluation of the Potential Public Health Implications Associated with the 

Redevelopment of Vacant Land (Sections C and D) in Sterling, Logan 
County, Colorado 

 
CC:   Raj Goyal, Principal Investigator, CCPEHA/DCEED/CDPHE  
 
DATE:  9/19/2013   

 
 
Ms. Schultz, 

This letter health consultation is in response to your request for an evaluation of 
the potential public health implications associated with exposure to site-related 
contaminants in soil on vacant land (referred to as Sections C and D) located south and 
immediately adjacent to the former Sterling Manufactured Gas Facility (referred to as 
Sections A and B) located in Sterling, Logan County, Colorado (the “site”). In 2012, 
Centennial Mental Health Center (CMHC) of Sterling, Colorado, submitted a Targeted 
Brownfields Assessment (TBA) application to the Colorado Department of Public Health 
and Environment‘s (CDPHE) Hazardous Materials and Waste Management Division 
(HMWMD) for their assistance in evaluating any site-related contamination associated 
with the vacant land Sections C and D if the site were to be redeveloped in the future. 
This letter health consultation considers the potential public health implications of 
contaminated soil based on what is currently known of the proposed future land use at the 
site. Please note that the evaluation of groundwater data is beyond the scope of this letter 
health consultation. If requested, the possible public health implications of exposure to 
contaminants in groundwater can be evaluated in a separate letter health consultation. If 
changes are made to the proposed plans, the conclusions made in this health consultation 
may be inaccurate and in need of revision. 

Background 
The site under consideration is located at 217 South 3rd Avenue, Sterling, Logan County, 
Colorado. Based on a review of aerial photographs, topographic maps, fire insurance 
maps, city directories, and an owner interview, conducted by the HMWMD, the site has 
been developed with the ‘Colorado Burlington & Quincy’ railroad tracks (and listed as 
‘Railroad Grounds’ per fire insurance maps) since at least 1913 to 1959. According to 
fire insurance maps, the site was developed with two buildings in at least 1959 that were 
designated as ‘Pump, Engines & Steel Supplies’ and ‘Pump Shop’.  Based on city 
directory review, the site was listed as the ‘Bethlehem Steel Corp – Supply Division’ 
from at least 1960 to 1989, and was listed as the ‘Cable Inc. Pump & Supply Shop’ from 
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at least 1984 to 2005. Based on a site visit conducted by Kumar & Associates, Inc. in 
January 2005, the site was utilized by ‘Bethlehem Steel Corp – Supply Division’, with a 
large warehouse used mainly for storage of steel equipment and offices, and a smaller 
auto repair garage, including an outdoor fenced-in area used for storage of steel.  
According to owner-provided information, prior to obtaining the Site, it was formerly 
leased to Bethlehem Steel Co., then to Cable Drilling Co., and then to National Oil Well 
Varco (CDPHE 2013a). Based on aerial photography review, the site has been vacant, 
with the historical buildings demolished, since at least 2006 to the present. The site has 
remained vacant since that time, consisting only of grass and soil ground-cover (CDPHE 
2013a).   
 
In March 2012, Centennial Mental Health Center (CMHC) submitted an application for 
Targeted Brownfields Assessment assistance to the CDPHE’s Brownfields Program. 
According to that application, Land Leasing Company, LLC (the current owner of the 
property – Sections A&B) intended to donate a portion of the property to CMHC, which 
in turn, planned to develop approximately 2/3 of the property into a paved parking lot that 
would be used by employees and clients of the CMHC. The remaining area of the 
property would remain undeveloped at the time and be held for future commercial 
development (CDPHE 2012). A letter health consultation was conducted on this property 
(Sections A&B – located north and adjacent to Sections C&D), which examined the 
potential public health implications associated with exposure to site-related 
contamination in soil (CDPHE 2013 b). In December 2012, CMHC modified the TBA 
application to include the vacant land (Sections C&D) located south and adjacent to the 
former manufactured gas plant (Sections A&B) included in the previous health 
consultation (Marked C&D in Figure 2). The additional parcel of Sections C&D is the 
focus of this evaluation.   
 
According to Logan County tax records, Sections C&D are part of a larger piece of land 
that has been assigned Parcel Number 38052532249005 and is currently owned by the 
Donelan Company. The parcel contains approximately 2.33 acres, of which the site under 
consideration (i.e., Sections C&D) consists of approximately 1.10 acres. Similar to 
Sections A&B, the planned use for Section D of the site by CMHC is to develop a paved 
parking lot to be utilized by employees and clients of the Centennial Mental Health 
Center facility in conjunction with Section B (property located north and adjacent). 
Section C will be combined with Section A and that area will remain undeveloped at this 
time and be held for future commercial development (CDPHE 2012). The remainder of 
the parcel associated with the Donelan Company (the approximate southern half of the 
parcel) contains a grocery store (SunMart) and an associated asphalt-paved parking lot. 
 
CDPHE indicated that further assessment with respect to the site is warranted prior to 
redevelopment (CDPHE 2013 ac). CDPHE recommended an additional Limited Site 
Investigation (LSI) be conducted at the site in order to determine the current extent of 
contamination, if any, due to former onsite uses. The LSI would include soil sampling for 
chemicals of potential concern (COPC). Results of the LSI would help to determine if 
remediation and/or a soils management plan is necessary prior to or during 
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redevelopment activities at the site.  CDPHE conducted this LSI (i.e., Phase II) in 2013 
(CDPHE 2013 c). 

Soil Data 
The data utilized in this evaluation consists of subsurface soil sampling collected by 
CDPHE during the Phase II LSI (CDPHE 2013c). Field work for the LSI was conducted 
February 12 through February 14th, 2013. The Sampling and Analysis Plan (SAP) for the 
LSI initially called for the collection of eight subsurface soil samples and three 
opportunity surface soil samples. However at the time of sampling, the ground was 
frozen and therefore, the designated surficial soil samples were not collected.  In addition, 
visual evidence of surficial soil staining and/or spills was not observed by CDPHE at the 
time.   
 
A total of eight co-located subsurface soil samples were collected from the soil bores 
produced during installation of the new ground water monitoring wells. In addition, one 
QA/QC sample was also collected. Soil samples were collected via split-spoon sampling 
methods by a dual-capability hydraulic push/hollow stem auger drill operated by Drilling 
Engineers, Inc. according to CDPHE Standard Operating Procedures. Soil samples were 
analyzed by Pace Analytical Laboratory in Lenexa, Kansas utilizing approved EPA 
methods. All soil samples were analyzed for volatile organic compounds, semi-volatile 
organic compounds, and total 8 Resource Conservation and Recovery Act metals. Soil 
sample results are shown in Table A1. The primary soil contaminants identified in the 
subsurface sampling include the metals arsenic and chromium, which are natural 
components of soil. No VOCs or SVOCs were detected in any sample. Soil sample 
results are discussed in more detail in the COPC Selection below. 

Selection of Contaminants of Potential Concern 
To identify contaminants of potential concern (COPCs), the soil data was screened 
against comparison values established by the ATSDR and EPA. The screening values 
from both agencies were reviewed and the most conservative value was selected as the 
Comparison Value (CV). The screening values used to identify COPCs in this evaluation 
were derived for residential exposure scenarios. ATSDR’s comparison values for chronic 
exposures are based on daily exposure to contaminants over a period longer than 1 year. 
The EPA’s Regional Screening Levels (RSL) for residential exposures are based on 350 
days of exposure per year over a period of 30 years (assumes 15 days away from the 
home per year). Using these CVs for screening is considered conservative and protective 
of individuals that might come into contact with soil contaminants after the 
redevelopment of the site into a parking lot, and potentially, a future commercial 
property. Therefore, if the maximum concentration of a particular contaminant is below 
the CV it is dropped from further evaluation. If the maximum concentration of the 
contaminant is above the CV; it is generally retained for further analysis as a COPC. 
However, exceeding the CV does not indicate that a health hazard exists; only that 
additional evaluation is warranted. 
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The soil COPC selection is shown in Table A2. Arsenic and chromium were detected in 
onsite soils at concentrations exceeding the CVs. Metals, including arsenic and 
chromium, are naturally occurring soil contaminants. The concentrations of arsenic and 
chromium found at the site are fairly consistent throughout the site and in range of 
naturally occurring background concentrations in soil in Colorado (CDPHE 2013c). 
However, in 2 locations (SB-9 and SB-10) the concentration of arsenic was markedly 
increased from the rest of the samples. Once again, no SVOCs or VOCs were detected in 
any soil sample collected from the site.  
 
Arsenic and chromium were retained for further evaluation as COPCs because they are 
known human carcinogens (Class A) that exceeded the CVs. Please note that chromium 
speciation was not conducted during laboratory analysis. Therefore, to error on the side 
of caution, all chromium detected in soil at the site was assumed to be the most toxic 
form of chromium (hexavalent chromium or chromium VI). This is a conservative 
approach in that the total chromium found at the site most likely contains a significant 
fraction of the less toxic trivalent chromium. The concentration of arsenic found in onsite 
soil ranges from 5.0 – 20.3 mg/kg. Chromium concentrations in onsite soil ranged from 
7.5 – 10.4mg/kg. Both metal contaminants were detected in all seven soil samples 
collected from the site.   

Exposure Assessment and Conceptual Site Model 
The site is currently vacant and access is unrestricted. No significant exposure to any site-
related contamination is likely to be occurring at this time because the only known 
current use of the site is by those conducting environmental investigations and site visits, 
which is not likely to result in any significant exposure since trained professionals are 
typically present during these times or the exposure to contaminants is minimal. This 
health consultation evaluates potential future exposures to soil contaminants. Evaluating 
potential exposures to contaminants through other media (e.g., groundwater and indoor 
air) is beyond the scope of this health consultation.  
 
According to the CMHC plans for redevelopment, approximately 2/3 of the site will be 
developed into a paved parking lot with a detention pond to catch run-off (CDPHE 
2013c). Exposure to soil contaminants in this area is likely to occur during construction 
of the parking area. Once the parking lot has been constructed, exposure to soil is likely 
to be minimal since the paved parking will limit contact with soil and the detention pond 
will essentially be unused open space. Therefore, a short-term construction worker is a 
primary exposure scenario of potential concern in the parking lot/detention pond area.  
 
The immediate plans for the remaining area of the site will remain undeveloped and held 
for future commercial development. In the interim, exposure to soil contaminants in the 
undeveloped portion is likely to be minimal and similar to the current exposure scenarios 
that occur at the site (e.g. site visits, environmental investigation, etc.). If this area of the 
site is redeveloped into commercial property in the future, the primary exposure scenario 
could potentially include a variety of workers depending on the type of business(es) that 
purchase the property. Therefore, a scenario that encompasses a variety of potential 
commercial/industrial worker exposures is of potential concern in this area.  
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Following the redevelopment effort, future workers will likely be exposed to soil 
contaminants via three routes of exposure to COPCs: 1) incidental ingestion of surface 
soil, 2) dermal contact with surface soil, and 3) inhalation of soil particles suspended in 
air (fugitive dust). Inhalation of dust is typically not considered an important pathway in 
terms of public health unless there is evidence to suggest a significant mechanical 
disturbance of the soil as in ATV riding and/or high, sustained winds. At this site, no 
such evidence exists, so this pathway was not quantitatively evaluated in this health 
consultation. While there may be some exposure that is unaccounted for from inhalation 
of fugitive dusts, this pathway is not likely to significantly alter the body burden of doses 
received from incidental ingestion and dermal exposure. Thus, incidental ingestion and 
dermal exposure to soil are considered the primary pathways of exposure to soil 
contaminants at the site. Both pathways were quantitatively evaluated in this health 
consultation.  
 
A summary of the exposure assessment information is presented below in the Conceptual 
Site Model.  
 
Conceptual Site Model 

NOTE: * Inhalation of fugitive dusts is not considered an important exposure scenario in this evaluation 
because there is no evidence to suggest any significant mechanical disturbance of soil at the site. Therefore, 
the concentration of soil contaminants in dust is likely to be low and is not quantitatively evaluated in this 
health consultation.   

Public Health Implications 
The potential for non-cancer and cancer health effects is evaluated independently due to 
differences in methods of health risk estimation. For example, the exposure dose for 
calculating estimated cancer risk is averaged over the lifetime of the individual whereas 
the exposure dose for non-cancer health hazards is averaged over the duration of 
exposure. To evaluate the potential for non-cancer health effects, the estimated exposure 

Source Area of 
Exposure 

Affected 
Environmental 
Medium 

Timeframe 
of Exposure 

Potentially 
Exposed 
Population 

Route of 
Exposure 

Pathway 
Designation 

Soil  

Sections 
C&D 
217 South 
3rd 
Avenue, 
Sterling, 
CO 

Subsurface Soil 
 
 
 

Future 

Construction 
and 
Commercial/ 
Industrial 
Workers 

 

Incidental Soil 
Ingestion 

 
Potential  

Dermal 
Exposure to 
Soil 
Contaminants 

Potential  

Inhalation of 
Fugitive Dust Potential* 
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dose for each COPC is compared to health-based guidelines developed by the ATSDR 
and EPA. If the estimated exposure dose is below the health-based guidelines, adverse 
non-cancer health effects are not likely to occur. If the estimated non-cancer exposure 
dose is above the health-based guideline, additional evaluation of the potential health 
effects associated with the exposure is warranted. To evaluate potential cancer risks, the 
estimated theoretical lifetime risks for cancer are compared with the EPA target cancer 
risk range of 1 X 10-6 to 1 X 10-4, or one excess cancer case per million exposed 
individuals to 100 excess cancer cases per million exposed individuals. 
 
In this case, non-cancer and cancer doses must be calculated for incidental ingestion and 
dermal exposure to soil. In addition, the estimated doses from each exposure pathway 
were combined to estimate cumulative non-cancer health hazards and cumulative cancer 
risks. The resulting cumulative non-cancer health hazards and cancer risks are discussed 
in more detail below.  
 
Exposure doses for soil exposures by future construction workers were estimated using 
the maximum detected concentration and the standard default exposure factors 
established by the EPA and the ATSDR. This includes incidental ingestion of 330 
milligrams (mg.) of soil per day for 250 days per year over a period of 2 years. For 
commercial/industrial workers, the estimated doses were derived using 100 mg. of soil 
per day for 250 days per year over a period of 25 years. As mentioned previously, the 
estimation of cancer risk is averaged over a lifetime, which is assumed to be 70 years in 
this evaluation. For dermal dose calculations, the same exposure frequency and duration 
were used in the estimated dose calculations. The adult construction and 
commercial/industrial worker was assumed to wear a short-sleeved shirt, long pants, and 
shoes; therefore, the exposed skin surface is limited to the head, hands, and forearms. The 
EPA recommended dermal absorption factor for arsenic is 0.03, and skin surface area 
exposed to contaminated soil for the adult construction and commercial/industrial worker 
is 3,300 cm2, which is the average of the 50th percentile for males and females greater 
than 18 years of age (EPA 2004). In addition, the soil adherence factor of 0.3 mg/ cm2 
(95th percentile value) was used for the construction worker and the default value for soil 
adherence factor of 0.2 mg/ cm2 was used for the commercial/industrial worker (EPA 
2004). Per EPA guidance, a dermal exposure to contaminated soil is only considered 
significant for arsenic in this health consultation (EPA 2004). Therefore, dermal exposure 
to chromium was not considered in this evaluation. 
 
Construction Workers 
As shown in Table 1 below, the estimated non-cancer doses for construction workers 
from exposure to each COPC at the maximum detected concentration in soil at the site is 
lower than the associated health-based guideline for these contaminants. Moreover, the 
combined hazard index (sum of hazard quotient from each COPC) shown in Table 2 from 
exposure to arsenic and chromium combined is also below the acceptable level of 1. This 
indicates that cumulative exposure to soil COPCs during construction work is not likely 
to result in adverse non-cancer health effects at this site. Please note that these findings 
are based on the conservative assumptions that all chromium is in the hexavalent form 
and 100% of the metals found in soil are bioavailable.   
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Table 1. Estimated Non-cancer Exposure Doses from Incidental Ingestion and 
Dermal Exposure to Soil during Construction Work 

COPC Incidental 
Ingestion 

(in mg/kg-day) 

Dermal 
Exposure 

(in mg/kg-day) 

Combined 
Non-cancer 

Doses 
(in mg/kg-day) 

Non-cancer 
Health-based 

Guideline 
(in mg/kg-day) 

Arsenic 6.6E-05 3.9E-06 6.9E-05 3.0E-04 
Chromium 3.4E-05 -- 3.4E-05 9.0E-04 

NOTE: COPC: Contaminant of Potential Concern, 5.3E-05 is equivalent to 5.3 * 10-5 or 0.000053, mg/kg-
day = milligram per kilogram-day   
 
 
Table 2. Estimated Non-cancer Hazard Quotients from Incidental Ingestion and 
Dermal Exposure to Soil during Construction Work 

COPC Incidental 
Ingestion 
Hazard 

Quotient 

Dermal 
Exposure 
Hazard 

Quotient 

Combined 
Non-cancer 

Hazard 
Quotients 

Arsenic 2.2E-01 1.3E-02 2.3E-01 
Chromium 3.7E-02 -- 3.7E-02 

Hazard Index 2.6E-01 1.3E-02 2.7E-01 
NOTE: COPC: Contaminant of Potential Concern, 2.6E-03 is equivalent to 2.6 * 10-3 or 0.0026,   
  
The estimated cancer risks for construction workers are also within the target cancer risk 
range established by the EPA. As shown in Table 3 below, the estimated cancer risks for 
construction workers are roughly equal to, or lower than, the low-end of the EPA target 
cancer risk range. In addition, the cumulative cancer risk from incidental ingestion and 
dermal exposure to all COPCs is also at the low-end of the target cancer risk range. The 
estimated cumulative cancer risk for construction workers is 3.5E-06, which means 
approximately 3-4 additional cancer cases might occur out of a million people exposed to 
arsenic and chromium in soil at the site. This indicates a very low risk of developing 
cancer while performing construction work at the site.  
 
Overall, the estimated non-cancer and cancer risks are likely to be overestimated and are 
associated with a very low risk of developing adverse health effects from exposure to 
site-related contaminants in soil during construction work.  
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Table 3. Estimated Cancer Risks associated with Incidental Ingestion and Dermal 
Exposure to Soil during Construction Work 

COPC Cancer Risks 
Associated with 

Incidental 
Ingestion 

 

Cancer Risks 
Associated with 

Dermal 
Exposure 

 

Combined 
Cancer Risks 

from Incidental 
Ingestion and 

Dermal 
Exposures 

Arsenic 2.8E-06 1.7E-07 2.98E-06 
Chromium 4.8E-07 -- 4.80E-07 

Total Cancer Risk 3.3E-06 1.7E-07 3.46E-06 
NOTE: COPC: Contaminant of Potential Concern, 6.6E-06 is equivalent to 6.6 * 10-6 or 6.6 excess cancer 
cases per million people exposed, Cancer Risks are calculated by multiplying the estimated cancer dose by 
the oral slope factor for the contaminant, Total cancer risk is the sum of all individual cancer risks. 
 
Future Commercial/Industrial Workers 
As shown in Table 4 below, the estimated non-cancer doses for the future 
commercial/industrial worker from exposure to all COPCs in soil at the site are lower 
than the associated health-based guideline for these contaminants. In addition, the hazard 
index shown in Table 5 from exposure to all COPCs combined is also below the 
benchmark level of 1. This indicates a very low increased risk of the future 
commercial/industrial worker developing non-cancer health effects from exposure to 
COPCs identified in onsite soil.   
 
Table 4. Estimated Non-cancer Exposure Doses from Incidental Ingestion and 
Dermal Exposure to Soil by the Future Commercial/Industrial Worker 

COPC Incidental 
Ingestion 

(in mg/kg-day) 

Dermal 
Exposure 

(in mg/kg-day) 

Combined 
Non-cancer 

Doses 
(in mg/kg-day) 

Non-cancer 
Health-based 

Guideline 
(in mg/kg-day) 

Arsenic 2.0E-05 3.9E-06 2.4E-05 3.0E-04 
Chromium 1.0E-05 -- 1.0E-05 9.0E-04 

NOTE: COPC: Contaminant of Potential Concern, 2.0E-05 is equivalent to 2.0 * 10-5 or 0.00002, mg/kg-
day = milligram per kilogram-day   
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Table 5. Estimated Non-cancer Hazard Quotients from Incidental Ingestion and 
Dermal Exposure to Soil during Future Commercial/Industrial Work 

COPC Incidental 
Ingestion 
Hazard 

Quotient 

Dermal 
Exposure 
Hazard 

Quotient 

Combined 
Non-cancer 

Hazard 
Quotients 

Arsenic 6.6E-02 1.3E-02 7.9E-02 
Chromium 1.1E-02 -- 1.1E-02 

Hazard Index 7.8E-02 1.3E-02 9.1E-02 
NOTE: COPC: Contaminant of Potential Concern, 6.6E-02 is equivalent to 6.6 * 10-2 or 0.066   
  
The estimated cancer risks for future commercial/industrial workers that are associated 
with soil exposure to site-related contaminants are shown below in Table 6. The 
estimated cancer risks are within the target cancer risk range established by the EPA. The 
highest estimated lifetime cancer risk for the future commercial/industrial worker over a 
period of 25 years at the maximum detected concentration for an individual chemical is 
for arsenic, which is equivalent to 1.3 X 10-5, which means out of million people exposed 
13 additional cancer cases might occur. The estimated cancer risks for cumulative 
exposure to all COPCs in soil is 1.5 X 10-5, which indicates that 15 additional cancer 
cases could occur out of million future commercial/industrial workers exposed. This level 
of cancer risk is well within the EPA target cancer risk range, particularly considering the 
conservative exposure assumption of chromium found onsite as hexavalent chromium 
and 100% bioavailability of all metals. Thus, the estimated cancer risks for future 
commercial/industrial workers are likely to be over-estimated in this evaluation.  
 
Overall, the estimated non-cancer and cancer risks for future commercial/industrial 
workers are associated with a very low risk of developing adverse health effects from 
exposure to site-related contaminants in soil.  
   
Table 6. Estimated Cancer Risks associated with Incidental Ingestion and of Dermal 
Exposure to Soil during Future Commercial/Industrial Work 

COPC Cancer Risks 
Associated with 

Incidental 
Ingestion 

 

Cancer Risks 
Associated with 

Dermal 
Exposure 

 

Combined 
Cancer Risks 

from Incidental 
Ingestion and 

Dermal 
Exposures 

Arsenic 1.1E-05 2.1E-06 1.27E-05 
Chromium 1.8E-06 -- 1.82E-06 

Total Cancer Risks 1.2E-05 2.1E-06 1.46E-05 
NOTE: COPC: Contaminant of Potential Concern, 2.1E-05 is equivalent to 2.1 * 10-5 or 21 excess cancer 
cases per million people exposed, Cancer Risks are calculated by multiplying the estimated cancer dose by 
the oral slope factor for the contaminant, and Total cancer risk is the sum of all individual cancer risks.   
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Uncertainty/Limitations of the Evaluation 
In general, any risk evaluation is likely to over- or underestimate environmental 
exposures and the associated health risks because of the uncertainty associated with 
various exposure assumptions and toxicity values. The major assumptions and limitations 
that are specific to this evaluation and result in uncertainty are as follows. 
 

• A limited, but adequate, amount of soil data currently exists for this site. This 
limitation is partially addressed by using the maximum detected concentration as 
the exposure point concentration, which may result in over- or under-estimation 
of risk. The overall cancer and non-cancer risks are likely to be over-estimated 
based on the following: (a) assumption of 100% bioavailability of metals from 
soil ingestion (b) the assumption of 100% hexavalent chromium in soil; (c) use of 
the most contaminated subsurface soil samples for estimating soil exposures since 
the surficial samples were not collected, and (d) use of the reasonable maximum 
exposure (RME) assumptions, especially, the 95th percentile soil adherence factor 
for the construction worker. 
 

• It should be noted that in this evaluation, oral toxicity values were used to 
evaluate dermal exposures since dermal toxicity values are not available. This 
could result in an over or underestimation of risk; however, the resulting 
uncertainty is presumably low and this method for evaluating dermal risk is 
standard procedure in risk assessments. 
 

• The overall cancer and non-cancer risks may be over- or under-estimated based 
on the assumption of additivity due to the potential for antagonistic or synergistic 
effects of multiple chemical interactions. However, it is not considered a 
significant source of uncertainty because the cumulative non-cancer hazards 
(Hazard Indices) are significantly (> 10-fold) lower than the acceptable level of 
one and the estimated cancer risks are primarily attributable to a single 
contaminant (arsenic). 
 

Conclusions 
Based on a review of the available environmental data and the evaluation of the public 
health implications associated with future worker exposures of redevelopment and future 
use of the Vacant Land (Sections C and D), located south and adjacent to the former 
Sterling Manufactured Gas Plant (Sections A and B), CCPEHA has reached one 
conclusion.  
 
Exposure to soil contaminants is not likely to harm the health of future construction 
workers and commercial industrial workers at the Vacant Land (Sections C and D) 
Brownfields site. This conclusion was reached because the estimated non-cancer and 
cancer risks are below levels of concern. Specifically, the estimated cumulative non-
cancer hazard indices from incidental ingestion and dermal exposure to site-related 
COPCs are below 1 for both types of workers. In addition, the estimated lifetime excess 
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cancer risks resulting from worker exposures to soil are well within the EPA target cancer 
risk range, which indicates a very low increased risk of developing cancer.  
 
It should be noted that the conclusions are based on the current environmental data 
collected to date and the purported site use at the time this evaluation was conducted. If 
additional environmental data becomes available or an alternative land-use/exposure 
scenario is selected in the future, the findings of this health consultation should be 
reconsidered.    

Recommendations 
Based upon a thorough review of the current soil data and the associated public health 
implications of worker exposures at the Vacant Land (Sections C and D) Brownfields 
site, the following recommendations were made to protect public health:  
 

o With respect to future exposures to soil, no additional action is necessary based on 
what is currently known about the site because the individual and cumulative 
cancer and non-cancer risk is at or below CDPHE’s risk management goal. 

 
o Due to the limited amount of environmental data and the potential to encounter 

site-related contamination during redevelopment of the site, workers participating 
in the redevelopment of the site should be familiar with the identification and 
handling of stained soil and underground storage tanks. In addition, a soils 
management plan should be established prior to redevelopment activities to 
ensure the proper handling and/or removal of soil contamination or USTs if 
encountered during future redevelopment.  
 

Public Health Action Plan 
The public health action plan for the site contains a description of actions that have been 
or will be taken by CCPEHA and other governmental agencies at the site. The purpose of 
the public health action plan is to ensure that this public health consultation both 
identifies public health hazards and provides a plan of action designed to mitigate and 
prevent harmful human health effects resulting from breathing, drinking, eating, or 
touching hazardous substances in the environment. Included is a commitment on the part 
of CCPEHA to follow up on this plan to be sure that it is implemented.  
Public health actions that will be implemented include: 
 
 As necessary, CCPEHA will review any additional data collected from the Vacant 

Land Site.  
 

 Upon request, CCPEHA will provide input to State and Local environmental 
officials on sampling plans and analysis.  

 
Upon request, CCPEHA will provide health education on the findings of this health 
consultation to stakeholders and the community. 
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Table A1. Soil Sample Results (Samples collected February 12th through February 14th, 2013) 

Sample 
ID 

Date 
Sampled 

mg/kg (ppm) 

VOCs 
  

SVOCs 
  

Total 8 RCRA Metals 

Arsenic Barium Cadmium Chromium Lead Selenium Silver Mercury 

SB-8  
(4-6') 2/13/2013 ND ND 5.2 165 ND 8.1 7.8 ND ND ND 

SB-9  
(2-4') 2/13/2013 ND ND 20.3 254 ND 10.4 10.9 ND ND ND 

SB-10  
(2-4') 2/13/2013 ND ND 17.9 235 ND 9.9 8 ND ND ND 

SB-11 
(2-4') 2/12/2013 ND ND 8 277 ND 10 8 ND ND ND 

SB-12 
(2-4') 2/12/2013 ND ND 7.9 363 ND 10.2 8.3 ND ND ND 

SB-13 
(4-6') 2/12/2013 ND ND 6.8 231 ND 8.4 7.6 ND ND ND 

SB-14 
(4-6') 2/13/2013 ND ND 5 193 ND 7.5 7.6 ND ND ND 

SB-15 
(2-4') 2/13/2013 ND NA 5.8 95.8 ND 9.7 8.6 ND ND ND 

NOTE: mg/kg = milligram contaminant per kilogram soil, RCRA = Resource Conservation and Recovery Act, ND = Not Detected, Values highlighted in red 
exceed the screening value 
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Table A2. Screening for Contaminants of Potential Concern in Soil 
Detected 
Analytes 

Maximum 
Detected 
Concentration 
in Soil Site-
wide 
(in mg/kg) 

ATSDR Soil 
Comparison 
Value 
(in mg/kg) 

Source of 
ATSDR 
CV 

EPA 
Regional 
Screening 
Level for Soil 
(in mg/kg) 

Selected 
as COPC 
 

Arsenic 8.5 15 
Child 
EMEG 0.39(c) X 

Barium 265 10,000 
Child 
EMEG 15,000(nc) 

 Cadmium ND 5 
Child 
EMEG 70(nc) 

 
Chromium 

11.5 50 

Child 
EMEG, 
hexavalent 0.29(c) X 

Lead 17.5 NA N/a 400(nc) 
 Selenium ND 250 

Child 
RMEG 390(nc) 

 Silver ND 250 
Child 
RMEG 390(nc) 

 Mercury 0.056 NA N/a 10(nc) 
 NOTE: mg/kg = milligram contaminant per kilogram soil, ATSDR = Agency for Toxic Substances and 

Disease Registry, CV = Comparison Value, EPA = Environmental Protection Agency, RSL = Regional 
Screening Level, Bolded Values were used in the screening process, ND = Not Detected, NA = Not 
Available, N/a = Not Applicable, EMEG = Environmental Media Evaluation Guide, CREG = Cancer Risk 
Evaluation Guide, RMEG = Reference dose Media Evaluation Guide, (c)=cancer, (nc)=non-cancer 
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