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Background and Statement of Issue 

The Omega site is approximately 40,000 square feet in area and is located between 12504 and 
12512 East Whittier Boulevard in the City of Whittier, Los Angeles County, California 
(Appendix B, Figure 1). There are two buildings on the Omega site: a 24,000 square foot 
warehouse and a 2,400 square foot administrative building. The Omega site is paved with 
concrete and is surrounded by a 7-foot high chain-link fence topped with razor wire (9). 

Prior to 1976, the site housed several different industrial operations, including a bullet 
manufacturer (until 1963), a business that converted vans to ambulances (1966 to 1971), and a 
chemical processing facility (1971 to 1976) (9). 

From 1976 to approximately 1991, the Omega Chemical Corporation and Omega Refrigerant 
Reclamation operated as a spent solvent and refrigerant recycling and treatment facility, handling 
primarily hydrocarbons and chlorofluorocarbons (10). The Omega site received and processed 
drums and bulk loads of waste solvents and chemicals from various industrial activities, to form 
commercial products that were either returned to the generators or sold in the marketplace. The 
hazardous wastes stored on the Omega site consist of mainly chlorinated and aromatic solvents. 
In June 1995, before removal activities, there were thousands of drums of hazardous waste, two 
roll-off bins of hardened resin material, hundreds of empty contaminated drums, numerous 
cylinders weighing from 15,000 to 20,000 pounds, and various other smaller containers of waste 
and/or hazardous waste stored on the Omega site (11). In addition, there were several hundred 
55-gallon drums containing chemical products and hazardous materials stored in the warehouse 
on the Omega site (9). 

Between 1985 and 1988, three environmental investigations were conducted at the Omega site 
under the oversight of the Los Angeles County Department of Health Services, Department of 
Public Works, and Fire Department (10). These investigations included sampling of soil gas 
(contaminants in soil and/or groundwater that volatilize, resulting in contaminated gases 
migrating upward through the soil air space), soil, and groundwater beneath the Omega site.  

In 1987, Fred R. Rippy, Inc., a previous business owner and operator at the Omega site, hired the 
environmental consulting firm Leighton & Associates to document the removal of a 500-gallon 
underground storage tank (UST) and to sample the contents of the UST and surrounding soils. In 
1988, two environmental investigations were conducted at the Omega site that found several 
volatile organic compounds (VOCs) in the subsurface soil and groundwater.  

In 1995, the U.S. Environmental  Protection Agency (EPA) Superfund Emergency Response 
Office oversaw Phase I Drum Removal Activities, during which the responsible party group 
removed over 4,000 steel and polyethylene 55-gallon drums from the outside storage pad, 
administration building, and warehouse (10, 11). These drums, as well as recovered and 
generated liquids and other material such as solidified resin and above-ground storage tanks, 
were removed to various off-site treatment, storage, and disposal facilities (TSDFs); the 
remaining structures were also cleaned (10). 
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Phase II activities began in November 1995 and included the collection and analysis of 
subsurface soil, groundwater, and soil gas at the Omega site by the responsible parties (10).  

In September, 2006, the Skateland property was purchased by the Omega Chemical PRP Group 
LLC. All public access to the property has ceased and the building is scheduled for demolition 
(Christopher Lichens, U.S. Environmental Protection Agency, personal communication, 2006). 

This health consultation evaluates the soil, groundwater, and soil gas data obtained during the 
Phase II activities to determine if there are current and future exposures to on-site businesses and 
the community in the vicinity of the Omega site. Based on the analytical results obtained during 
Phase II activities, contaminants detected in the subsurface soil include tetrachloroethylene 
(PCE), trichloroethylene (TCE), 1,1-dichloroethylene (1,1-DCE), freons and other chlorinated 
hydrocarbons, and metals (10). The contaminants in groundwater included PCE as well as freons 
and other chlorinated hydrocarbons. In addition, a groundwater plume contaminated with PCE 
has migrated downgradient of the Omega site, and is designated as Operable Unit One 
(Appendix B, Figure 2). This contamination appears to have migrated in a southwesterly 
direction. However, the vertical and horizontal extent of the contamination is not currently 
known. The contaminants detected in the soil gas include Freon 113, Freon 11, PCE, and 
trichloroethane (TCA) (10). Due to the significant release of hazardous substances into the 
groundwater, EPA proposed the site for listing on the National Priorities List (NPL) in 
September 1998. The site was placed on the NPL on January 19, 1999 (12). EPA is conducting 
an in-depth investigation of the Omega site and evaluating clean-up alternatives (9). 

The land around the Omega site is used for commercial and industrial purposes. Figure 3 in 
Appendix B illustrates the locations of the five buildings on or near the Omega property. To the 
south of the site is Skateland. Skateland is a local skating rink that has been in operation since 
the 1950s. According to the current owner, Skateland is open for about 26 hours a week. The 
property is located to the south of the Omega property’s site boundary line. Medlin and Son 
Engineering (hereafter Medlin) is a machine shop and has been located in a building northwest 
of the Omega Property since February 1998. Terra Pave is a construction and paving company 
that has been in the same location since 1992, to the east of the Omega’s site boundary.  

In 2003, Star City Auto Body began occupying the 24,000 square foot warehouse on the 
property. The Three Kings Construction company (hereafter Three Kings) began occupying the 
2,400 square foot office building on the property in 2004 (13). 

According to federal law, a public health assessment (PHA) must be conducted on every site 
nominated to the NPL. The California Department of Health Services (CDHS), under the 
cooperative agreement with the federal Agency for Toxic Substances and Disease Registry 
(ATSDR), released a PHA related to the Omega Chemical site in 2001. In that document, CDHS 
identified the site as posing an indeterminate public health hazard to on-site and off-site workers, 
who could have breathed VOCs emanating from the soil underneath buildings where they were 
working. In the PHA, CDHS identified four contaminants typically associated with soil gas 
contamination on the Omega site as contaminants of concern (COCs) for the indoor air exposure 
pathway: PCE, 1,1,1-TCA, freon 11, and freon 113. In the PHA, CDHS recommended more 
indoor air sampling and installing soil gas probes at various depths. 
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In 2004, EPA requested the responsible party sample the indoor air for soil gas contamination. In 
addition to the indoor air testing, the responsible party conducted additional soil gas sampling. In 
this health consultation, CDHS will review soil gas and indoor air data relating to the indoor air 
exposure pathway. 

Soil Gas 

Camp Dresser & McKee, Inc. (CDM) was hired as the responsible party’s consultant and 
conducted soil gas sampling on and near the Omega site in April 2004 and November 2004. The 
sampling was focused within the site boundary (Appendix B, Figures 3 and 4). Nine soil gas 
samples (SG-4 through SG-12) were taken on the Omega property at depths of 6 and 12 feet 
below ground surface in April 2004. In November 2004, CDM sampled at deeper depths (18 and 
24 feet below ground surface) at SG-7 through SG-11 on the Omega property (14). In November 
2004, soil gas samples SG-13 through SG-15 (6 and 12 feet below ground surface) were taken 
along the southern end of the Skateland property. In November 2004, CDM collected 12 soil gas 
samples along two utility corridors. The samples (UC-1 through UC-12) were targeted along the 
sewer lines and the water lines, and ranged in depth from 2 to 11 feet below ground surface. 
CDHS reviewed the soil gas results from April and November 2004 (14) to see if there was 
contamination near buildings that could affect the indoor air quality.  

Elevated concentrations of VOCs ranging from (852,000 to 4,940,000) microgram per meter 
cubed (µg/m3) were found in the soil gas on and near the property. Of the nine soil gas sampling 
locations within the Omega site boundary, Freon 113 generally had the highest concentration. 
SG-10 had highest concentration of Freon 113, reaching 1,000,000 microgram per meter cubed 
(µg/m3). Exceptions to this trend were SG-4, SG-10, and SG-12, where PCE was the 
predominant contaminant ranging from 280,000 to 1,500,000 µg/m3. On site, PCE was the 
second most common contaminant in soil gas. Generally speaking, 1,1-DCE and Freon 11 are 
the third and fourth most common contaminants in soil gas on the Omega site (14). 

Freon 113 is also the most prevalent contaminant in soil gas samples on the Skateland property, 
ranging in concentrations between 6,500 µg/m3 and 1,500,000 µg/m3. The second most prevalent 
contaminant in soil gas south of Skateland is 1,1-DCE. Comparing the contaminants found in 
SG-13 and SG-15 (Appendix B, Figure 4) shows the value for TCE ranging from 1,700 µg/m3 to 
3,500 µg/m3. Contaminants from the Omega property are moving to the Skateland property.  

The soil located near the Medlin property is also contaminated with VOCs. For example, 
unusually high total VOC concentrations ranging from 6,310,000 to 7,710,000 µg/m3 were 
detected in soil gas samples SG-1, SG-2, and SG-3 near the Medlin property (Appendix B, 
Figure 4). The totals for these sampling locations are at least twice as high as the concentrations 
for the samples taken within the nearest site boundary sampling locations (SG-4 through SG-6). 
The order of the quarterly concentration levels from most prevalent to least in the soil gas around 
the Medlin property is: Freon 113, PCE, Freon 11, 1,1-DCE, and TCE. No soil gas samples were 
taken on the property (Terra Pave) west of the Omega site in April 2004 or November 2004 (soil 
gas samples within utility corridors along Terra Pave were taken in November 2004). 
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In addition to the contamination moving laterally, soil gas contamination is consistently moving 
vertically down into the soil. For instance, in all four sampling locations where soil gas was 
collected at 6, 12, 18, and 24 feet below ground surface, the concentrations of VOCs do not 
change. At most sampling depths and locations, the individual VOCs ranged in concentration 
from 100,000 µg/m3 to 1,000,000 µg/m3. 

The high levels of VOCs in the soil gas suggest that the soil is saturated with contaminants. In 
addition to the saturated soils impacting the indoor air quality of nearby buildings, soil gas 
contamination can preferentially move along utility corridors and into buildings farther away. 
CDM sampled 12 locations along utility corridors and sewer and water lines, in November 2004. 
CDM also took real-time measurements for total VOCs at those same locations. The 
concentrations of VOCs in the utility corridor samples were lower than nearby soil gas samples 
around Skateland, indicating that chemicals can migrate via the utility corridors. (14). 

Samples taken along the western end of the Star City Auto Body building above the main sewer 
line were high in VOCs (maximum 2,160,000 µg/m3) and similar to the nearby soil sampling 
locations. High concentrations of VOCs (1,110,000 µg/m3 and 2,860,000 µg/m3) were also found 
at the two sampling locations above the water line running in front of the Terra Pave building 
and along Putnam Street.  

Indoor Air 

Of the chemicals shown in Table A1 (Appendix A), six chemicals were either detected at very 
low levels or not detected at all in indoor air. According to the 2001 PHA, 1,1,1-TCA was found 
in the groundwater and soil gas. As shown in Table A1, TCA was reported at 1.2 µg/m3 in 
Skateland’s boys restrooms on August 4, 2004, but after additional sampling took place, the 
levels fell to non-detect by September 2005. After reviewing this sampling data, CDHS removed 
TCA as a potential COC because it did not exceed the health comparisons values. 

CDM initiated indoor air sampling in May 2004. On the basis of those findings, EPA requested 
additional indoor sampling, which has been conducted on a periodic basis since May 2004. As 
part of this health consultation, CDHS reviewed indoor air results from May 2004, August 2004, 
September 2004, December 2004, January 2005, and September 2005 (14). 

Indoor air samples were taken in two buildings on the former Omega site (Three Kings and Star 
City Auto Body) and in three nearby buildings (Terra Pave, Medlin, and Skateland). As shown in 
Table A1, samples were taken at different buildings and different locations on each of the 
sampling dates. Particular attention was given to sampling inside Skateland because the highest 
contaminant concentrations were detected in that building. Ten locations within Skateland were 
sampled.  

As shown in Table 1 below, high levels of VOCs were measured in all locations inside Skateland 
in May 2004. Freon 113 (1,300 µg/m3) and PCE (1,100 µg/m3) showed the highest 
concentrations among the five COCs for the site (14). On December 30, 2004, the concentrations 
for Skateland’s five COCs dropped in all indoor air sampling locations. The drop in the 
concentrations may be due to the interim measure taken by the responsible party earlier in 
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December that consisted of sealing the foundation’s openings and/or seasonal variation that can 
occur for soil gas affecting indoor air. In late December 2004, carbon filter air purifiers 
(Appendix B, Figure 5) were installed in the boys restroom, girls restroom, and kitchen. The 
purifier pulls air through the carbon filter, removing VOCs from the air and reducing indoor air 
concentrations. However, the results of the sampling events in mid-January 2005, and then again 
in September 2005, demonstrates the interim measures were not sufficient enough to continue to 
lower the concentrations. 

CDHS compared the indoor air results from the five businesses to the data gathered as part of 
EPA’s Building Assessment Survey and Evaluation (BASE) study (Table 1,below). The BASE 
study was undertaken to establish a range of concentrations for VOCs in typical office buildings. 
Indoor air concentrations were taken at the following buildings: Star City Auto Body, Medlin, 
Three Kings, and Terra Pave (Table 1). Indoor air concentrations measured in May 2004 were 
lower in these buildings than those measured in Skateland. Indoor air concentrations of VOCs 
found in soil gas decreased in Terra Pave, Medlin, and Three Kings from May 2004, compared 
with the second indoor air sampling event in September 2005. Since there has been no additional 
indoor air sampling, it is not clear if this is really a downward trend. Also, CDHS is not aware of 
any interim measures that would explain this decrease in concentration. Table 1 reflects the 
highest concentrations (in µg/m3) for the listed structures (typical indoor concentrations in 
commercial buildings are shown in the bottom row) (15). 

Table 1. Maximum Concentrations and Comparison Values for the Five Contaminants of 
Concern Measured in Indoor Air On or Near the Omega Chemical Site (µg/m3) 

Sample Location 1,1-DCE Freon 113  Freon 11 PCE TCE 

Skateland (2004) 550* 1,300†  350†  1,100†‡  270†‡ 

Skateland (January 2005) 280* 1,000†  210† 56†‡  14‡ 

Skateland (September 2005) 290* 1000† 280† 84†‡ 37† 

Star City Auto Body (May 
2004 and September 2005) 18 31† 14 34‡ 6.5‡ 

Terra Pave  (May 2004 and 
September 2005) 20 26†  7.0 110†  4.4 

Three Kings (September 
2005) 4.9 4.2 3.8 7.6‡ 2.2 

Medlin  (May 2004 and 
September 2005) 10 40† 12 22‡ 14‡ 

EPA’s Building Assessment 
Survey and Evaluation 
(BASE) study 

NA 1.4-23 2.2-160 0.3-50 0.2-18 

Health Comparison Value 
(µg/m3) 80 (iMRL) 3,100 (PRG) 7,300 

(PRG) 

300 (cMRL) 
1,000 (aMRL) 
1.69 (CREG) 

500 (iMRL) 
600 (REL) 

* Concentrations exceed a noncancer health comparison value. † Concentrations exceed the upper limit of the BASE study range. 
‡ Concentrations exceed the cancer health comparison value. aMRL: ATSDR acute duration (less than 15 days) inhalation 
Minimal Risk Level. cMRL: ATSDR chronic duration (more than 365 days) inhalation Minimal Risk Level. iMRL: ATSDR 
intermediate duration (15-365 days) inhalation Minimal Risk Level. CREG: Cancer Risk Evaluation Guide for 1 in 1,000,000 
increased cancer risk. PRG: EPA Region IX Preliminary Remediation Goal. 
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Outdoor Air 

The responsible parties took ambient air samples at the same time they took the indoor air 
samples. Contaminants in the ambient air samples can also affect the indoor air quality. The 
location of the five ambient air samples are at the Rippy Parking Lot, roof intake on Medlin, 
between Star City Auto Body and Three Kings, between Star City Auto Body and Medlin, and 
near the Former Merchants Meteorological station (Table A1, Appendix A) . These samples 
were all taken within the breathing zone.  

All five of the COCs were detected at very low levels in the outdoor air samples (Table A1). The 
following is the range of levels for each of the five COCs (in µg/m3): PCE, 0.55-1.7; TCE, 0.23-
1.1; 1,1-DCE, 0.15-0.66; Freon 11, 1.6-2.0; and Freon 113, 0.73-1.8. Four of the five COCs were 
not detected in outdoor air sampled at Star City Auto Body (rear area of shop); Freon 11 was 
detected at 1.7 µg/m3. However, acetone was detected at 4,000 µg/m3 at that location (acetone is 
a common waste product in auto body shops). The contaminant 1,1-DCE was not detected at the 
Former Merchants Meteorological location.  

Discussion 

Comparing Outdoor Air to Indoor Air 

As is typically seen, indoor air concentrations of the five COCs were higher inside than outside 
(Table A1). Although the outdoor air may be a small contributor to indoor air levels, there 
appears to be other sources influencing the indoor air, i.e., the soil gas.  

Contaminated Soil Gas as a Source for Indoor Air Contamination 

The California Office of Environmental Health Hazard Assessment has developed chemical-
specific screening values for soil gas for two land uses: residential and commercial/industrial. 
These screening values are called California Human Health Screening Levels (CHHSLs). 
CHHSLs have been developed for TCE and PCE but not for the other three COCs. If a soil gas 
value is less than the CHHSL, it can be assumed that it will not pose a significant health risk.  
The CHHSLs for PCE and TCE are based on an excess lifetime cancer risk of one-in-a-million, 
assuming the person works 250 days per year for 25 years and breathes 20 m3 of air per shift 
(16). 

Levels of PCE and TCE in all the soil gas samples taken on or near the Omega property exceed 
their respective commercial/industrial CHHSL (PCE = 603 µg/m3 and TCE = 1,770 µg/m3). In 
most sampling locations, the soil gas levels for TCE and PCE exceed the CHHSLs by several 
orders of magnitude.   

Utility Corridors Providing a Preferential Pathway for the Contamination  

Utility corridors may play a role in the movement of VOCs within and nearby the Omega site.  
For instance, total VOC concentrations in the utility corridor samples nearby ranged from 3,930 
to 2,860,000 µg/m3. 
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On the western edge of the Omega property, the utility corridors samples were similar to the 
VOC levels found in nearby soils. This implies that utility corridors may play a role in the 
contamination spreading to other locations and to indoor air.  

The total VOC concentrations in the utility corridors samples taken along Putnam Street were 
very high; the range was between 1,110,000 to 2,860,000 µg/m3. Recently, a soil vapor sample 
was taken from in front of the Terra Pave office and showed similarly high levels of total VOCs 
(17). The utility corridors could be contributing to the movement of the VOCs. 

Evaluating the Indoor Air Data 

As described above, the soil gas samples, below ground surface and near several buildings 
located on or near the Omega site, are highly contaminated with VOCs. The indoor air sampling 
indicates the largest impact is occurring at Skateland. Several of the other buildings also seem to 
have been impacted by the contamination to a lesser degree. The levels of Freon 113 measured in 
Star City Auto body and Medlin exceed the range found in the BASE study. The concentrations 
of Freon 113 and PCE measured in Terra Pave exceed the BASE study concentration ranges. At 
Skateland, all five of the COCs surpassed the concentrations listed in the BASE study.  

An Indoor Source for Tetrachloroethylene (PCE) at Skateland 

CDHS learned from EPA that the roller rink floor was refinished 4 weeks prior to the May 11, 
2004, sampling event with a product called Tite Coat, a floor refinishing product known to 
contain PCE. This could be a possible reason for the high concentrations of PCE in Skateland in 
the May 2004 sampling event (18). Another product called Lift Off was stored in the building 
but was not used. Lift Off is also known to contain PCE.  

Exposure Pathway Evaluation 

For a receptor population to be exposed to environmental contamination, a mechanism known as 
an exposure pathway must connect that contamination with the target population. An exposure 
pathway consists of five parts: 1) a source of contamination, 2) an environmental medium and 
transport mechanism, 3) a point of exposure, 4) a route of exposure, and 5) a receptor population.  

Exposure pathways are classified as either completed, potential, or eliminated. A completed 
exposure pathway is one in which all five elements of the pathway are present. A potential 
pathway is one in which one or more elements of the pathway are missing but might have been 
present or might be present later. A pathway can also be described as a potential pathway if 
information on one of the elements of the pathway is missing. An eliminated pathway is one in 
which one or more of the elements are missing and will not be complete in the future. For a 
population to be exposed to an environmental contaminant, a completed exposure pathway (all 
five elements) must be present. If any one or more of these elements are missing, then no 
exposure is present, though contamination could still be substantial and require remediation. This 
is especially true if an incomplete exposure pathway could become complete in the future. 
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This health consultation focuses on the inhalation of contaminants in the indoor air, from soil gas 
defused into the building from the contaminated soil at the Omega site. The evaluation at 
Skateland will include exposure to the workers as well as the patrons (Table 2, below). At the 
other buildings, CDHS will evaluate the exposure to the workers. 

Table 2. Exposure Pathways for buildings on or near the Omega Chemical Facility 

Pathway Possible 
Source Media Exposure 

Point 
Exposure 
Route Receptor Time Status 

Medlin Omega 
property Soil gas 

Inside building 
located near 
Omega site 

Inhalation Medlin workers 
Past, 
present, 
and future 

Potential 

Star City 
Auto Body 

Omega 
property Soil gas 

Inside building 
located on 
Omega site 

Inhalation Star City Auto 
Body workers 

Past, 
present, 
and future 

Potential 

Three Kings Omega 
property Soil gas 

Inside buildings 
located on 
Omega site 

Inhalation Three Kings 
workers 

Past, 
present, 
and future 

Potential 

Terra Pave Omega 
property Soil gas 

Inside buildings 
located near 
Omega site 

Inhalation Terra Pave workers 
Past, 
present, 
and future 

Completed 

Skateland Omega 
property Soil gas 

Inside building 
located near 
Omega site 

Inhalation Skateland workers, 
recreational users 

Past, 
present, 
and future 

Completed 

First, CDHS compared indoor air data to health comparison values developed for each of the 
COCs. This is a screening step that helps identify those pathways that need further evaluation 
(see Public Health Implications section). The highest concentrations of VOCs were found to be 
present in Skateland. The concentrations measured in indoor air in May 2004 and January 2005 
exceeded both the cancer risk for TCE and PCE and the noncancer risk for 1,1-DCE. In May 
2004, the level of PCE in Skateland exceeded its noncancer health comparison value. However, 
as described previously, the concentrations dropped in subsequent sampling rounds to levels 
below noncancer health comparison values. The exposures in Skateland will be evaluated further 
in the next section. 

When the other four buildings (excluding Skateland) were tested, the concentrations of the five 
COCs did not exceed their noncancer health comparison values. The concentrations of PCE 
measured in these four buildings exceeded the cancer health comparison value; however, in Star 
City Auto Body, Medlin, and Three Kings, the concentrations of PCE were within the range of 
typical indoor air for commercial/industrial buildings (15). CDHS will evaluate the increased 
risk to Terra Pave employees due to the high concentrations of PCE that exceeded cancer health 
comparison value and the range of typical concentrations for a commercial/industrial building. 
Concentrations of PCE exceeded cancer health comparison values in Medlin and Star City Auto 
Body, but these levels are within typical levels found in commercial/industrial buildings and will 
not be further evaluated in this health consultation. CDHS has decided not to further evaluate the 
risk caused by PCE to the workers in the Medlin, Star City Auto Body, and 3 Kings Buildings 
because, the PCE levels for fell within an acceptable risk range as defined by the BASE study; 
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indicating that other sources other than soil gas are contributing. Commercial products and 
housing components that give off PCE are beyond the scope of this health consultation.   

Because there has only been limited indoor air sampling, CDHS considers indoor air exposures 
to workers in Star City Auto Body, Medlin, and Three kings as a potential pathway. Additional 
indoor air sampling is needed to ensure that the exposures do not pose a public health hazard.  

Public Health Implication 

As discussed in the previous section, CDHS 
identified two buildings (Skateland and Terra Pave) 
near the Omega site that may be impacted by 
nearby soil gas infiltrating into the indoor air; 
further evaluation of the health impact to the 
occupants of the buildings is needed. In this section, 
CDHS will determine the health implications of 
these exposures to the individuals using those 
buildings. 

When individuals are exposed to a hazardous 
substance, several factors determine whether 
harmful health effects can potentially occur. Theses 
factors include the dose (how much), the route by 
which they are exposed (breathing, eating, drinking, 
and skin contact), other contaminants to which they 
may be exposed, and individual characteristics such 
as age, sex, nutrition, family traits, lifestyles, and 
general state of health. The scientific discipline that 
evaluates these factors and the potential for a 
contaminant to adversely impact health is called 
toxicology. 

In this toxicological evaluation, CDHS determined 
whether cancer or noncancer health effects were 
likely to occur among the various groups of people 
for whom a completed exposure pathway exists. 
The affected groups are workers at Terra Pave, and 
workers and patrons at Skateland.  

The following is a summary of what the health 
comparison values iMRL for 1,1-DCE and cMRL 
for PCE are based on. For more known information 
about noncancer health effects caused by 1,1-DCE 
and PCE, see appendix C. 

1,1-DCE: ATSDR developed an intermediate MRL 
for breathing 1,1-DCE from a study of guinea pigs 
(3). When the guinea pigs breathed 20,000 µg/m3 

1,1-DCE, equivalent to 5 parts per million (ppm), 
for 24 hours per day for 90 days (about 1/8 their 
life), there were no effects seen on their liver. At 48 
ppm for the same exposure time, changes in the 
liver could be measured in blood. The effect on the 
liver would not necessarily result in a symptom but 
could be picked up with a clinical evaluation. The 
lack of liver effects or other effects in other studies 
(see Appendix C for a summary of other studies of 
noncancer effects from breathing 1,1-DCE) at 
20,000 µg/m3 (5 ppm), resulted in this being 
determined by ATSDR as no-observed-adverse-
effect level (NOAEL). Thus 20,000 µg/m3 (5 ppm) 
was used to develop the iMRL.  

Using the NOAEL of 20,000 µg/m3 (5 ppm), 
ATSDR applied an uncertainty factor of 100 (10 for 
extrapolation from animals to humans, and 10 for 
human variability) and a modifying factor of 3 to 
account for the fact that “serious” effects were seen 
in other studies at concentrations ranging from 
40,000-90,000 µg/m3 (10-25 ppm) (3, 7, 8). 
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Noncancer Health Effects Evaluation 

The approach used to evaluate the potential for adverse 
health effects, other than cancer, to occur in an PCE: ATSDR developed a chronic MRL (above 
individual or population assumes that there is a level of 365-days exposure) for breathing PCE from a 
exposure below which noncancer adverse health effects study of 60 women exposed in dry-cleaning shops 
are unlikely to occur. That level is called the threshold (1). Compared to 30 women who worked at a 

cleaning plant where solvents were not used, the level or health comparison value. Health comparison women exposed to solvents had changes in 
values, adjusted for the length and amount of time that several tests of neurological function: simple 
a person is exposed, are derived from a threshold value reaction times, shape comparison-vigilance, and 
with uncertainty factors. These health comparison shape comparison-stress. The median 
values are estimates of daily exposure to the human concentration of PCE in the air was 102,000 

µg/m3 (15 ppm) and the range was 7,000-450,000 population, including sensitive subgroups, below which µg/m3 (1-67 ppm). 

noncancer adverse health effects are unlikely to occur. 

They only consider noncancer effects. Because they are ATSDR used 102,000 µg/m3 (15 ppm) as the 

based only on information currently available, some lowest-observed-adverse-effect level (LOAEL) 

uncertainty is always associated with the health and applied an uncertainty factor of 100 (10 for


using a LOAEL and not a NOAEL and 10 for comparison value. The uncertainty factor takes into human variability). To convert from an 
account the differences in response to toxicity for a occupational exposure to a continuous exposure, 
given contaminant within human and animal the 102,000 µg/m3 (15 ppm) was multiplied by 
populations, and between humans and animals, as well 8/24 hours and 5/7 days. 
as the quality of the database and the type of 
toxicological effects.  

The greater the uncertainty in our knowledge, the greater the safety factor, and the lower the 
health comparison value. Exceeding a health comparison value does not imply that a 
contaminant represents a public health threat, but suggests that the contaminant warrants further 
consideration. 

In order to determine whether adverse noncancer health effects are possible as a result of 
exposure to a contaminant, an exposure dose/concentration must be estimated for each pathway. 
This exposure dose concentration can then be compared with appropriate health comparison 
values in order to evaluate the likelihood of adverse health effects occurring. Health comparison 
values used to evaluate noncancer adverse health effects include ATSDR's Minimal Risk Level 
(MRL), USEPA’s Preliminary Remediation Goal (PRG), and California EPA (CalEPA)’s 
Reference Exposure Level (REL). These values are estimates of daily human exposure to a 
contaminant below which noncancer, adverse health effects are unlikely to occur.  

Exposure Dose Estimates 

Workers and Patrons at Skateland 

According to the Risk Assessment Guidance (19), CDHS has set the exposure duration for the 
Skateland worker at 25 years. The patron’s exposure durations will be set at 30 years. CDHS 
assumes that patrons will visit Skateland for the maximum number of hours per week they are 
open, 26 hours/week. CDHS chose these exposure assumptions based on personal 
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communication with the owner and patrons of the rink (Joe Franco, Skateland owner, personal 
communication, 2006). These exposure assumptions are realistic based on these 
communications. The 30 year exposure frequency duration was chosen because CDHS assumed 
the chemical exposure to Skateland did not exist prior to 1976.  CDHS will evaluate the exposure 
to both an adult and a child patron. CDHS also assumes a child begins going to Skateland at age 
6 and continues into adulthood (30 years). 

Terra Pave Workers 

CDHS has set the Terra Pave worker’s exposure durations at 14 years, since the company has 
been at the present location (on Putnam Street) since 1992. CDHS assumed the Terra Pave 
employee works 40 hours.  

Exposure Evaluation: Skateland and Terra Pave  

Table 3 below is a presentation of the indoor air concentrations for the five COCs adjusted for 
exposure frequency and exposure duration, and the health comparison values to compare them to 
see if further evaluation is needed. If the adjusted indoor air exposure concentration exceeds the 
health comparison value, then it will be evaluated further.  

Exposure-adjusted concentrations for TCE, Freon 11, and Freon 113 do not exceed their 
corresponding noncancer chemical-specific health comparison value for workers in Terra Pave 
or for workers and patrons in Skateland. 

Exposure-adjusted indoor air concentrations of 1,1-DCE for Skateland workers (pre- and 
post-remediation) and Skateland patrons (pre- and post-remediation) exceed the intermediate 
Minimal Risk Level (iMRL) (Table 3, below). The exposure-adjusted indoor air concentrations 
of PCE for Skateland workers and patrons (pre-remediation) exceed the cMRL. The exposure-
adjusted indoor air concentrations of PCE for Skateland workers and patrons (post-remediation) 
and Terra Pave workers do not exceed the cMRL. 
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Table 3. Noncancer Assessment and Health Comparison Values for Buildings On or Near 
the Omega Site 

Populations for 
Which Noncancer 
Assessment Was 
Performed 

Indoor Air Concentrations Adjusted for Exposure Frequency and 
Exposure Duration (µg/m3) Exceed Health 

Comparison Value? 
TCE PCE 1, 1-DCE  Freon 11 Freon 113 

Skateland workers 
(pre-remediation) 120 490* 245* 156 579 Yes: 1,1-DCE iMRL 

Yes: PCE cMRL 

Skateland patrons 
(pre-remediation) 

125 509* 255* 162 602 Yes: 1,1-DCE iMRL 
Yes: PCE cMRL 

Skateland workers 
(post-remediation) 6.23 24.9 125* 93.5 445 Yes: 1,1-DCE iMRL 

Skateland patrons 
(post-remediation) 6.48 25.9 130* 97.2 463 Yes: 1,1-DCE iMRL 

Terra Pave workers 3.01 75.3 13.7 4.79 17.8 No 

Health comparison 
value 

500 iMRL 
600 REL 

300 cMRL 
1,000 aMRL 80 iMRL 7,300 PRG 3,100 PRG 

*Exposure-adjusted concentration  

iMRL: ATSDR intermediate duration (15-365 days) inhalation Minimal Risk Level; REL: Office of Environmental

Health Hazard Assessment Reference Exposure Level; cMRL: ATSDR chronic duration (more than 15 days) 

inhalation Minimal Risk Level; aMRL: ATSDR acute duration (less than 15 days) inhalation Minimal Risk Level;

PRG: EPA Region IX Preliminary Remediation Goal


Adjusted indoor air concentrations = Cair x EF x ED/AT 

Where	 Cair = Concentration of contaminant in air (µg/m3) 

EF = Exposure Frequency (days/year) 
ED = Exposure Duration (years) 
AT = Averaging Time (ED x 365 days/year) 

Assumptions used for calculating the dose 
Cair is taken from Table 1 in the text; EF assumes Skateland is open 26 hours/week (or 3.25 days/week) and the 
individual was there that entire time and 52 weeks/year; ED for Skateland workers = 25 years (19); ED for 
Skateland child patron = 13 years, assuming they started skating at age 6 and continued until they became an adult 
(age 19); ED for Skateland adult patron = 17 years or ages 19-36, making a total of 30 years for a patron that went 
there as a child and then as an adult; ED for Terra Pave workers = 14 years, based on the company beginning 
business at that location in 1992 and on the analysis being conducted in 2006; cancer AT values for all populations = 
25,550; noncancer AT values for Skateland workers = 9,125; noncancer AT values for child patron = 4,745; 
noncancer AT values for adult patron = 6,205; noncancer AT values for Terra Pace worker = 5,110; noncancer post­
remediation AT values for all populations except Terra Pave = 574.5 
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As described in the box to the right, the levels 
at which these contaminants cause noncancer 
effects in animal or human studies are higher 
than the exposure-adjusted indoor air 
concentrations that represents the exposures 
that happened or are happening in Skateland. 
For instance, neurological effects occurred to 
women who were exposed on a long-term 
basis to 101,000 µg/m3 (6,800-455,000 µg/m3) 
1,1-DCE(15), compared to the exposure-
adjusted concentrations calculated for 
Skateland workers and patrons of 130-255 
µg/m3. Thus it seems that noncancer effects 
from 1,1-DCE or PCE would not be expected. 
However, there are data gaps in our 
understandings of the health effects of these 
compounds, which limit CDHS from 
completely dismissing that noncancer effects 
could occur at the levels measured in 
Skateland. For instance, similar neurological 
effects that were seen in dry-cleaning workers 
exposed to PCE have been seen in people 
living near dry-cleaning establishments 
(exposure in the range 20-1,400 µg/m3), 
though the effect was not statistically 
significant (42). Additional studies may show 
this or other effects to occur at concentrations 
lower than we now know. 

Cancer Health Effects Evaluation 

Cancer health effects are evaluated in terms of 
a possible increased cancer risk. Cancer risk is 
the theoretical chance of getting cancer. In 
California, 41.5% of women and 45.4% of 
men (about 43% combined) will be diagnosed 
with cancer in their lifetime (20). This is 
referred to as the “background cancer risk.” 
The term “excess cancer risk” represents the 
risk above and beyond the background cancer 
risk. A one-in-a-million excess cancer risk 
from a given exposure to the contaminant 
means that if one million people are 
chronically exposed to a carcinogen at a 
certain level over a lifetime, then one cancer 
above the background risk may appear in 
those million persons from that particular 

The following is a summary of the information used to 
determine the cancer potency factor for TCE and PCE. 

The National Toxicology Program, the International 
Agency for Research on Cancer, EPA, and CalEPA have 
reviewed available information from human and/or 
animal studies to determine whether certain 
contaminants are likely to cause cancer in humans. The 
potential for cancer to occur in an individual or a 
population is evaluated by estimating the probability of 
an individual developing cancer over a lifetime as the 
result of the exposure. CalEPA has developed inhalation 
unit risk values/cancer slope factors for many 
carcinogens. A unit risk value/cancer slope factor is an 
estimate of a contaminant's potential for causing cancer 
when it is breathed. The following is a description of the 
derivation of California’s inhalation unit risk 
values/cancer slope factors for TCE and PCE. 

•	 TCE: the State of California has determined that 
TCE is carcinogenic and that it does not have a 
threshold for carcinogenicity (i.e., even low doses 
can cause cancer). The State of California made a 
quantitative determination on the potency of 
breathing TCE to cause cancer, based on four mice 
studies. These four studies had mixed results: one 
study found a statistically-increased incidence of 
liver cancer (4). Another study found no 
statistically-increased incidence of cancers in male 
mice but found a statistically-increased incidence of 
malignant lymphomas in female mice (5). Another 
study found a higher incidence of lung cancer in 
mice exposed at the two higher dose groups (at 
807,000 µg/m3, 8 cancers in 50 female animals and 
at 2,420,00 µg/m3, seven cancers in 46 female 
animals) (6). As seen in the tumor incidence, the 
effect was not dose-related, i.e., there was not an 
increased number of cancers. The fourth study 
found no significant increase in cancers in female 
mice breathing TCE, but a statistically-significant 
increase in liver tumors was seen at the highest dose 
in males (13 tumors in 90 male mice breathing 
3,230,000 µg/m3 TCE, compared to 4 tumors in 90 
animals breathing no TCE). All of these studies 
involved the use of TCE that is stabilized with other 
contaminants, some of which are known to be 
potent carcinogens (epichlorhydrin), further 
confusing the ability to understand the cancer-
causing capacity of TCE. 

CalEPA determined the cancer potency of breathing 
TCE based on these four studies is 0.007 
(mg/kg/day)-1. This potency was used to calculate 
an increased risk from breathing TCE inside 
Skateland and Terra Pave. 
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• PCE: there has been one lifetime study of the exposure. For example, in a million people, it is carcinogenic effects of breathing PCE in animals  

expected that approximately 430,000 (2). The study found a dose-dependent increase in

individuals will be diagnosed with cancer from liver tumors in mice that breathed 

a variety of causes. If the entire population was 679,000-1,360,000 µg/m3 PCE for 6 hours per day, 

exposed to the carcinogen at a level associated 5 days per week, for 103 weeks. 


with a one-in-a-million cancer risk, 430,001 The State of California has determined that 

people may get cancer, instead of the expected tetrachloroethylene is carcinogenic, and the mice 

430,000. Cancer risk is not a prediction that study described above was used to determine the 

cancer will occur; it merely suggests that there cancer potency of breathing PCE (0.021


mg/kg/day)-1. This potency was used to calculate an is a possibility. 
increased risk from breathing TCE inside Skateland 
and Terra Pave.   

Cancer Risk Estimates for Skateland and 
Terra Pave 

CDHS chose these exposure assumptions based on personal communication with the owner and 
patrons of the rink (Joe Franco, Skateland owner, personal communication, 2006). The 30 year 
exposure frequency duration was chosen because CDHS assumed the chemical exposure to 
Skateland did not exist prior to 1976. 

The results of the indoor air samples’ cancer assessment for Skateland (pre-remediation) and 
Terra Pave is shown below in Table 4; the table also includes the exposure parameters and 
assumptions used in the evaluation. The total cancer risk is derived by summing the cancer risks 
values for TCE and PCE. The qualitative interpretation for the Skateland male worker and patron 
are considered to be a moderate increased risk; the cancer risk for the Skateland female worker 
and child and adult patrons is a low increased risk of getting cancer at these levels. The Terra 
Pave female and male workers' qualitative interpretation is a very low increased risk.  

In December 2004, CDM installed carbon air filters at Skateland. With the installation of the air 
filters completed the VOC levels dropped for many of the containments of concern. This implies 
that the cancer risk has dropped. However, science does not support estimating theoretical 
increased cancer risk for short term exposures, as these estimates may misrepresent the actual 
risk (21). One reason is that the cancer slope factors are developed from studies that measures 
exposures over a long period of time. When estimating the theoretical increased cancer risk; 
CDHS used recommended a 9-year minimum exposure duration (22). Since it has only been a 
short time since the levels dropped inside Skateland, CDHS did not calculate a cancer for that 
period of time.  
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Table 4. Cancer Risk Assessment with Qualitative Interpretation for Buildings On and 
Near the Omega Property 

Populations for Which 
Cancer Risk Was 
Calculated 

Cancer Risk 
from TCE 

Cancer Risk 
from PCE 

Total   
Cancer Risk Qualitative Interpretation 

Skateland male worker  
(pre-remediation) 8.0 E-05 9.8E-04 1.1 in 1,000 Moderate increased risk 

Skateland female worker  
(pre-remediation) 6.3E-05 7.7E-04 8.3 in 10,000 Low increased risk  

Skateland male child 
patron (pre-remediation) 6.4E-05 7.8E-04 8.4 in 10,000 Low increased risk 

Skateland female child  
patron (pre-remediation) 5.4E-05 6.6E-04 7.1 in 10,000 Low increased risk 

Skateland adult male 
patron (pre-remediation) 4.3E-05 6.9E-04 7.3 in 10,000 Low increased risk 

Skateland adult female 
patron (pre-remediation) 4.3E-05 5.4E-04 5.8 in 10,000 Low increased risk 

Skateland 30-year male 
patron (pre-remediation) 1.1E-04 1.5E-03 1.6 in 1,000 Moderate increased risk 

Skateland 30-year female 
patron (pre-remediation)  9.9E-05 1.2E-03 1.3 in 1,000 Moderate increased risk 

Terra Pave male worker 8.9E-07 6.7E-05 6.8 in 100,000 Very low increased risk 

Terra Pave female worker 7.8E-07 5.9E-05 5.9 in 100,000 Very low increased risk 

Cancer risk = SF x Cair x (BR/BW) x 0.001 x A x EF x ED/AT 
Where	 SF = Slope Factor. Derived from the Office of Environmental Health Hazard Assessment inhalation unit 

risk (mg/kg/day)-1 

Cair = Concentration of contaminant in air (µg/m3) 
BR = Breathing Rate (m3/day) 
BW = Body Weight (kg) 
0.001 = conversion factor (mg/µg) 
A = Inhalation Absorption Factor (unitless). Used if the cancer potency factor itself includes a correction 
for absorption across the lung (23) 
EF = Exposure Frequency (days/year) 
ED = Exposure Duration (years) 
AT = Averaging time; time period over which exposure is averaged (days) 

Assumptions used for calculating the dose 
Cair is taken from Table 1 in the text; BR for adult and child is the time weighted averaging of breathing rates for 
grouped ages for both females and males taken from Table 5-11 of Exposure Factors Handbook Volume 1 (24); BW 
for adult and child is the time weighted average of body weights for grouped ages for both females and males taken 
from Table 7-3 of Exposure Factors Handbook Volume 1 (24); EF assumes Skateland is open 26 hours/week (or 
3.25 days/week) and the individual was there that entire time and 52 weeks/year; ED for Skateland workers = 25 
years (19); ED for Skateland child patron = 13 years, assuming they started skating at age 6 and continued until they 
became an adult (age 19); ED for Skateland adult patron = 17 years or ages 19-36, making a total of 30 years for a 
patron that went there as a child and then as an adult; ED for Terra Pave workers = 14 years, based on the company 
beginning business at that location in 1992 and on the analysis being conducted in 2006; cancer AT values for all 
populations = 25,550; noncancer AT values for Skateland workers = 9,125; noncancer AT values for child patron = 
4,745; noncancer AT values for adult patron = 6,205; noncancer AT values for Terra Pace worker = 5,110; 
noncancer post-remediation AT values for all populations except Terra Pave = 574.5 
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ATSDR Child Health Considerations 

ATSDR recognizes that infants and children may be more sensitive to exposures, depending on 
substance and the exposure situation, than adults in communities with contamination of their 
water, soil, air, and/or food. This sensitivity is a result of several factors: 1) Children may have 
greater exposures to environmental toxicants than adults because pound for pound of body 
weight, children drink more water, eat more food, and breathe more air than adults; 2) Children 
play outdoors close to the ground which increases their exposure to toxicants in dust, soil, 
surface water, and in the ambient air; 3) Children have a tendency to stick their hands in their 
mouths while playing without washing their hands, thus, they may come into contact with, and 
ingest, potentially contaminated soil particles at higher rates than adults (also, some children 
possess a behavior trait known as "pica" which causes them to ingest non-food items, such as 
soil); 4) Children are shorter than adults, which means they can breathe dust, soil, and any vapors 
close to the ground; 5) Children's bodies are rapidly growing and developing; thus they can 
sustain permanent damage if toxic exposures occur during critical growth stages; and 6) Children 
and teenagers may disregard no trespassing signs and wander onto restricted locations. Because 
children depend completely on adults for risk identification and management decisions, ATSDR 
is committed to evaluating their special interests at sites such as the Omega site as part of the 
ATSDR Child Health Considerations. 

CDHS has attempted to identify places (e.g., parks, schools, recreational facilities) in the vicinity 
of the Omega site where children spend time (i.e., live, play, or go to school). The location 
closest to the Omega site where children may spend time is at a skating rink that abuts the 
Omega site to the south (less than 100 feet away).  

Limitations of the Evaluation 

The identification and analysis of environmental exposure is difficult and inexact. This health 
consultation was prepared using different sources of information. There are varying degrees of 
uncertainty associated with each source of information. The following describes four broad 
areas where uncertainties may be found and provides examples of some of these uncertainties.  

Environmental Data 

CDHS assumes that adequate quality control measures were followed with regard to chain of 
custody, laboratory procedures, and data reporting. The validity of the analyses and conclusions 
reported in this health consultation depends on the completeness and reliability of the referenced 
information. As stated previously, there are data gaps in understanding past exposures which can 
no longer be filled. We have recommended sampling that can help fill data gaps in understanding 
current or future exposure. 

Exposure Assessment 

Exposure assumptions were used to estimate exposure doses. The exposure assumptions used in 
the health consult are meant to provide conservative (health protective) results for the exposure 
estimates. 
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Contaminant Toxicity 

Toxicity information for the COCs was generated mostly from animal studies at high doses and 
in some cases, epidemiological studies of adult worker populations. For most contaminants, we 
really do not know what effects will result from low level exposure to humans.  

Conclusions 

On the basis of soil gas and indoor air data collected at the Omega site, it appears the 
contaminants found in the soil gas are impacting the indoor air quality at Skateland. 

Indoor air samples were collected in Skateland, Medlin, Star City Auto Body, Three Kings, and 
Terra Pave. PCE (before December 2005) and 1,1-DCE exceed the health comparison values for 
noncancer adverse health effects in Skateland. When taking into account the amount of time that 
workers and patrons would have been breathing the air inside Skateland, the levels of PCE are 
several orders of magnitude lower than the levels at which health effects are known to have 
affected individuals. However, there are data gaps in our understandings of the health effects of 
these contaminants that limit CDHS from completely dismissing that noncancer effects (changes 
in liver function tests for 1,1-DCE and changes in tests of neurological function for PCE) could 
occur at the levels of 1,1-DCE and PCE in Skateland. 

CDHS also evaluated the potential for carcinogenic effects of PCE and TCE in the indoor air at 
Skateland and Terra Pave (the other COCs are not considered carcinogenic). A moderate 
increased cancer risk exists to Skateland workers and patrons for a 25-year exposure. Since the 
air filters were installed in December 2004, it is not possible for CDHS to make an assumption 
on the post installation cancer risk levels for such a short exposure period. The exposure 
scenarios and calculations for the Skateland workers and patrons were developed when 
Skateland was fully operational. However, during the final drafts of the Health Consult 
preparation, Skateland was closed to the public thus removing the current and future exposure 
pathways. The Terra Pave workers cancer risk is considered a very low increased risk. During 
the final drafts of this health consultation, the Skateland property was purchased by the Omega 
Chemical PRP Group LLC in September 2006. All public access to the property has ceased and 
the building is scheduled for demolition.   

In conclusion, on the basis on available data, CDHS and ATSDR classify the Omega site as 
posing no apparent public health hazard from the indoor air concentrations at the current time. 
The Omega site posed a public health hazard to the workers and patrons of Skateland Park prior 
to it being closed in the fall 2006. 

Public Health Recommendations and Actions 

The Public Health Recommendations and Action Plan (PHRAP) for this site contain a 
description of actions taken, to be taken, or under consideration by ATSDR and CDHS, at and 
near the site. The purpose of the PHRAP is to ensure that this health consultation not only 
identifies public health hazards, but also provides a plan of action designed to mitigate and 
prevent adverse human health effects resulting from exposure to hazardous substances in the 
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environment. CDHS and ATSDR will follow up on this plan to ensure that actions are carried 
out. 

Actions Completed 

•	 Contractors for the responsible parties have completed the Phase I investigation that involved 
the removal of drums, containers, and debris from the Omega site. 

•	 Contractors for the responsible parties have completed the Phase II investigation that 
involved the collection and analysis of soil gas, soil, and groundwater on the Omega site. 

•	 Contractors for the responsible parties collected additional data that is described in a 
"Revised Report Addendum for Additional Data Collection in the Phase 1a Area," completed  
in March 2005 

•	 Weston completed an updated well survey of all potential groundwater wells downgradient 
of the Omega site. 

•	 Contractors for the responsible parties conducted indoor air monitoring for on-site buildings 
at the Omega site. CDHS has evaluated this data to access the public health implications of 
this pathway. 

•	 Contractors for the responsible party installed carbon air filters in Skateland’s restrooms and 
kitchen in December 2004 and sealed its foundation.   

•	 The Omega Chemical PRP Group closed its purchase of the Skateland Property on 
September 21, 2006 and will demolish the building as soon as reasonably possible.  

Actions Planned 

•	 Contractors for the responsible parties are currently designing an interim groundwater pump 
and treatment system. 

•	 EPA will conduct a site-wide risk assessment after Operable Unit Two data collection is 
complete. 

•	 CDM will conduct a risk assessment based on the Operable Unit One data, the large 
groundwater contaminant plume. 

•	 Contractors for the potentially responsible party group, under an EPA order, are currently 
installing downgradient groundwater monitoring wells (Operable Unit Two). Subsequent to 
that work, EPA will install additional wells. The wells will be used to characterize the nature 
and extent of the contamination. 

•	 EPA will be conducting a site-wide Remedial Investigation/Feasibility Study that will 
include the downgradient (Operable Unit Two) area.  

Recommendations for Further Actions 

On the basis of the available data, CDHS and ATSDR recommend that: 

•	 USEPA remediate the soil at the following hot spots: near Medlin and near the northwest 
corner of the property. 

•	 USEPA further investigate the utility corridors in the northwest corner of the property as a 
possible entry route into the buildings. 
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USEPA should conduct additional indoor air sampling at Terra Pave, Star City Auto Body, 
Medlin and Three Kings in order to ensure that the COC’s concentrations at these buildings 
continue to decrease and any exposures do not present a public health hazard. 
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Table A1. Volatile Organic Compounds Analytical Summary; Indoor Air Analytical Results  
(Source: Camp Dresser & McKee, Inc., September 30, 2005) 
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Table A1 Continued. Volatile Organic Compounds Analytical Summary; Indoor Air Analytical Results  
(Source: Camp Dresser & McKee, Inc., September 30, 2005)  
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Table A1 Continued. Volatile Organic Compounds Analytical Summary; Indoor Air Analytical Results  
(Source: Camp Dresser & McKee, Inc., September 30, 2005) 
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Table A1 Continued. Volatile Organic Compounds Analytical Summary; Indoor Air Analytical Results  
(Source: Camp Dresser & McKee, Inc., September 30, 2005) 
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Appendix B—Figures 
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Figure 1. Location of Former Omega Property, Omega Chemical Site, Whittier, Los Angeles County, 
California 
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Figure 2. Location of Operable Unit One, Omega Chemical Site, Whittier, Los Angeles County, California  
(Source: England & Associates, October 1996) 
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Figure 3. Utility Corridors and Skateland Soil Gas Sampling Locations, November 2004, Omega Chemical 
Site, Whittier, Los Angeles County, California (Source: Camp Dresser & McKee, Inc., December 2, 2004) 

34




Figure 4. Sampling Locations, Omega Chemical Site, Whittier, Los Angeles County, California  
(Source: Camp Dresser & McKee, Inc., May 11, 2004) 
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Figure 5. Carbon filter air purifier installed in December 2004 at Skateland, Omega Chemical 
Site, Whittier, Los Angeles County, California  
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Appendix C—Toxicological Profiles for Contaminants 
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This appendix summarizes background information from toxicological profiles published by 
ATSDR. It highlights the toxicological effects of the contaminants of concern detected in the 
indoor air, ambient air, or soil, in and around the Omega Property.  

1,1-Dichloroethylene (1,1-DCE) (25) 

•	 Synthetic chemical, most commonly used to make other products. 
•	 Colorless liquid that evaporated quickly at room temperature; evaporates very quickly from 

soil and water. 
•	 Breaks down quickly in the air, slowly in water.  
•	 Found at very low concentrations in indoor and outdoor air, therefore, the potential for 

exposure in the environment is extremely low. The amounts are somewhat higher near some 
factories that make or use 1,1-DCE (those that make food-packaging films, adhesives, flame-
retardant coatings for fiber and carpet backing, piping, and coating for steel pipes). 

•	 Can enter body through inhalation, ingestion, or possibly dermal contact, most commonly 
from products containing this chemical. 

•	 Adverse health effects due to chronic inhalation include neurological effects, and possible 
kidney and liver damage. 

•	 Chronic oral Minimal Risk Level = 0.009 mg/kg/day (liver effects in rats). 
•	 Carcinogenicity classification 

U.S. Environmental Protection Agency: probable human carcinogen  

Department of Health and Human Services: not classified 

International Agency for Research on Cancer: not classifiable as human carcinogen  


Freon 12 (Dichlorodifluoromethane)  

•	 Colorless, volatile liquid or a gas at 75 degrees Fahrenheit.  
•	 Used as a refrigerant, solvent, and in making fire extinguishers.  
•	 Can irritate skin and eyes. Repeated exposure can cause dryness and cracking of the skin. 

Breathing Freon 12 can irritate the lungs, causing coughing and/or shortness of breath. 
Overexposure can cause lightheadedness and dizziness. High exposure can cause irregular 
heart beat and can be fatal.  

•	 Chronic oral reference dose = 0.2 mg/kg/day. 
•	 Carcinogenicity classification 

U.S. Environmental Protection Agency: not classified  

International Agency for Research on Cancer: not classified  


Freon 113 (1,1,2-Trichlorotrifluoroethane) 

•	 Colorless, volatile liquid or a gas at 75 degrees Fahrenheit.  
•	 Used as a refrigerant, dry-cleaning solvent, foam blowing agent, and in making fire 

extinguishers. 
•	 Can irritate skin and eyes. Repeated exposure can cause dryness and cracking of the skin. 

Breathing Freon 113 can irritate the lungs, causing coughing and/or shortness of breath. 
Overexposure can cause lightheadedness and dizziness. High exposure can cause irregular 
heart beat and can be fatal.  
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•	 Chronic oral reference dose = 30 mg/kg/day.  
•	 Carcinogenicity classification 

U.S. Environmental Protection Agency: not classified 

International Agency for Research on Cancer: not classified  


Tetrachloroethylene (PCE) (26) 

•	 Synthetic chemical used as a dry-cleaning fluid, a degreaser, and as a starting material for 
other products. 

•	 Evaporates quickly, but breaks down very slowly. 
•	 Can travel easily through soils to reach groundwater.  
•	 Inhalation most common way to enter body, also ingestion if drinking water is contaminated  
•	 Adverse health effects due to chronic inhalation exposure possibly include reproductive 

effects in women. 
•	 Higher concentrations of exposure in animals may cause liver and kidney damage. 
•	 Chronic oral reference dose = 0.01 mg/kg/day (hepatotoxicity in mice and weight gain in 

rats).  
•	 Carcinogenicity classification 

International Agency for Research on Cancer: probable human carcinogen  

Trichloroethylene (TCE) (27) 

•	 Synthetic chemical, liquid at room temperature; most commonly used as a degreaser, also 
used in some household products. 

•	 Evaporates readily from surface soil, water; breaks down in air to form phosgene, a lung 
irritant; breaks down more slowly from deep soils, groundwater. 

•	 Can enter body through inhalation, ingestion, or dermal absorption. 
•	 Adverse health effects due to chronic exposure possibly include childhood leukemia, heart 

defects, and other birth defects. 
•	 Acute inhalation Minimal Risk Level = 2,000 parts per billion (10,700 µg/m3) (neurological 

effects in humans). 
•	 Intermediate inhalation Minimal Risk Level = 100 parts per billion (540 µg/m3) (neurological 

effects in rats). 
•	 Acute oral Minimal Risk Level = 0.2 mg/kg/day (developmental effects in mice). 
•	 Carcinogenicity classification 

U.S. Environmental Protection Agency: probable human carcinogen (inadequate human, 

sufficient animal evidence) 

Department of Health and Human Services: may reasonably be anticipated to be a human 

carcinogen 

International Agency for Research on Cancer: probable human carcinogen (limited human, 

sufficient animal evidence) 
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1,1-Dichloroethylene (DCE) 

There are very few human studies available to help us understand the health effects of breathing 
1,1-DCE. Several studies conducted in the 1960s and 1970s studied the effects of mice, rats, 
hamsters, dog, guinea pig, and monkey breathing 1,1-DCE (3, 28). Animal studies are designed 
to see effects in a small group of exposed animals, thus the exposure doses are typically fairly 
high. The effects seen in animals breathing 1,1-DCE include changes in kidney and liver 
function and structure. These effects were seen at levels of 1,1-DCE exceeding 25 parts per 
million (99,200 µg/m3). In several studies, they have seen that these effects on the liver were 
made worse if the animal was not eating (fasting). In one study, they ceased the exposure after 
18 months and looked at the effects on the animals 6 months later. They found the effects on the 
liver no longer existed. The effects went away after the exposure ceased. 

Effects on the liver were seen in workers exposed to 1,1-DCE for 6 years or less in a 1,1-DCE 
polymerization plant. Liver scans and measurements of liver enzymes revealed 50% or greater 
loss in liver function in 27 (59%) of the 46 exposed workers (29). 

CDHS focused on health studies where the effects were observed after inhalation of 1,1-DCE 
rather than the ingestion route. However, though most sensitive organ for the ingestion exposure 
of 1,1,1-DCE is also the kidney and the liver. 

Several animal studies also have looked at the developmental effects of 1,1-DCE (30, 31). In 
these studies, the pregnant females were exposed and the success of the pregnancy (pups/litter) 
and structural and functional changes in the offspring were examined. The critical issue in 
developmental studies is to see an effect on the offspring at doses where there is no effect on the 
mother, thus demonstrating that it is not stress on the mother that is causing a secondary effect on 
the offspring. Many of the dosing groups in the developmental animal studies saw effects on the 
mothers, thus are not helpful to determining developmental effects. In one study, the pregnant 
mice inhaled 59,200 µg/m3 1,1-DCE (31). There were no maternal effects; however, there was an 
increase in mean number of fetuses per litter with structural abnormalities like cleft palate. 
Because this increase was not found to be statistically significant—they might be within the 
range of what is typically found for unexposed animals—it is not clear that 1,1-DCE is a 
developmental toxicant. 

There were no studies found which evaluated the immunological or reproductive effects from 
breathing 1,1-DCE in animals or humans. There was a three-generation study of 1,1-DCE 
conducted in rats. 

Tetrachloroethylene (PCE) 

Noncancer Health Effects 

In the 1980s and 1990s, several studies of the long-term health effects of breathing PCE have 
been conducted on workers in the dry-cleaning industry. There have also been several studies 
using people who volunteered to breathe PCE for short periods of time. The main parts of the 
body these studies focused on the health effects were the kidney, liver, and the nervous system.  
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Changes in serum markers of liver health (average exposure concentration of 11.3 parts per 
million or 76,700 µg/m3) (32) and structural changes to the liver seen by non-invasive imaging 
(average exposure of 15.8 parts per million or 107,300 µg/m3) (33) have been observed in dry-
cleaning workers. At least two other studies of dry-cleaning workers exposed to similarly high 
levels of PCE did not find changes in the serum markers of liver damage (34, 35). In two studies 
with volunteers, there were no changes in liver health markers when comparing the levels before 
and after exposure (e.g., 20 parts per million or 136,000 µg/m3 and 100 parts per million or 
679,000 µg/m3 PCE for an 11-week period of intermittent exposure) (36, 37). 

Increases in certain proteins and other compounds associated with kidney health have been 
measured in urine of dry-cleaning workers exposed to a level above 10 parts per million or 
67,900 µg /m3 PCE (38-40). However, the compound that has been affected has not been 
consistent from study to study, and some studies have not shown any affect on markers of kidney 
health (34, 35, 41). The most comprehensive study of kidney health found changes in several 
urinary markers from dry-cleaning workers exposed to 85 parts per million or 577,00 µg/m3 PCE 
compared to control subjects (42). In two studies with volunteers, there were no changes in 
kidney health markers when comparing the levels before and after exposure (e.g., 20 parts per 
million or 136,000 µg/m3 and 100 parts per million or 679,000 µg/m3 PCE for an 11-week period 
of intermittent exposure) (36, 37). 

Volunteer studies dating back to the 1950s and 60s have demonstrated that short-term high levels 
(100 parts per million or 679,000 µg/m3 for 7 hours) cause obvious effects like headache, 
dizziness, difficulty speaking, and sleepiness (43).  More recent studies using volunteers have 
examined more subtle effects on the nervous system, some of which have been affected by short-
term exposure to PCE. In one study, a couple of the neurological endpoints (vigilance and eye-
hand coordination) were seemingly affected when the volunteers breathed 50 parts per million 
339,000 µg/m3 PCE for 4 hours per day for 4 days, but not in a group of volunteers that breathed 
10 parts per million or 68,000 µg/m3 (44). A study of neurological effects in chronically-exposed 
dry-cleaning workers saw similar effects: vigilance was significantly affected, as was stress and 
simple reaction times, in 60 women exposed to a median concentration of 15 parts per million or 
101,000 µg/m3 for an average of 10 years (1). Other neurological studies of dry-cleaning workers 
have seen effects on short-term memory for visual designs and showed deficits in the high-
exposure group (277,000 µg/m3) relative to the lower-exposure group (76,000 µg/m3) (45). One 
study of dry-cleaning workers showed an effect on color vision in the blue/yellow range (46), 
while another did not (47). 

A human study of neurological effects of PCE was conducted of 14 persons living above or next 
to dry-cleaning facilities for 1 to 30 years, relative to 23 controls where the exposed breathed 20 
to 1,400 µg/m3 when they were at their apartments (44). The researchers found an increased 
response time in the continuous performance test and simple reaction time, and a smaller number 
of stimuli were identified. The effect on these neurological functions was altered from their 
controls but was not statistically significantly different. 

Reproductive effects have also been studied in humans. In dry-cleaning female workers, there 
have been several studies suggesting an increased risk of spontaneous abortion (48-50). Other 
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studies have not seen such effects (51, 52). A study of dry-cleaning male workers found that a 
higher percentage of abnormal sperm was similar to those of unexposed laundry workers, though 
the changes tended to be different (52). These studies lacked exposure measurement data. 

There have been no human studies of the developmental effects of breathing PCE. Studies where 
drinking water systems were contaminated with PCE suggest there could be an association with 
birth defects, in particular cleft palate (53, 54). In those studies, people using the contaminated 
water for showering and cooking would have breathed and ingested PCE. When pregnant mice 
and rats breathed 204,000 µg/m3 PCE, there was a decrease in fetal weight and delayed bone 
hardening (55). 

Cancer Health Effects 

A number of different cancers have been associated with breathing PCE in one human study or 
another but never very consistently across all studies. In the one study where only PCE exposure 
had occurred in the workplace, no excess cancer deaths of any kind was found in 615 workers 
from dry-cleaning shops where only PCE was used (56). Several other studies of cancer 
incidence or cancer death where the workers were exposed to PCE along with some other 
chemicals such as petroleum products and TCE, have shown a variety of cancers such as lung, 
cervix, esophagus, kidney, skin, lymphatic/hematopoietic system, and colon (57-59). Levels of 
exposure where not described in these studies. 

There has been one lifetime study of the carcinogenic effects of breathing PCE in animals (2). 
This study found dose-dependent increased amount of mononuclear cell leukemia in rats that 
breathed 1,360,000 µg/m3 to 2,700,000 µg/m3 PCE for 6 hours per day, 5 days per week, for 103 
weeks. The study found a dose-dependent increase in liver tumors in mice that breathed 679,000 
µg/m3 to 1,360,000 µg/m3 PCE for the same period. Because both mononuclear cell leukemia 
and hepatic tumors are common in rats and mice respectively, the relevance of these tumors to 
humans is not clear. Brain glioma (a rare tumor in the brain) was observed in one male control 
rat and four male rats that were exposed to 400 parts per million PCE. This increase was not 
statistical. However, this type of tumor is not typical in rats. 

The State of California has determined that PCE is carcinogenic, and the mouse study described 
above was used to determine the cancer potency of breathing PCE (0.021 mg/kg/day)-1. 

Trichloroethylene (TCE)—Cancer Health Effects 

Several occupational studies have examined the cancer effects of breathing TCE and have found 
different results. In most of these studies, the worker was exposed to several chemicals including 
TCE. For instance, a study of 14,457 aircraft maintenance workers found increases in multiple 
melanomas in white women, non-Hodgkin’s lymphoma in white women, and cancer of the 
biliary passages and liver in white men dying after 1980 (60). When only those exposed to TCE 
(6,929) were examined, no significant associations between several measures of TCE exposure 
and excess cancer risk were observed. Other occupational studies have also seen increased risk 
for non-Hodgkin’s lymphoma (61, 62) and liver (63). In addition, other cancers have been 
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implicated in one study or another: stomach and prostate (63) and kidney (64). In two studies 
focused on liver cancer, no association with TCE exposure was seen (65, 66). 

The State of California has determined that TCE is carcinogenic and that it does not have a 
threshold for carcinogenicity (i.e., even low doses can cause cancer). The State of California 
made a quantitative determination on the potency of breathing TCE to cause cancer, based on 
four mice studies. These four studies had mixed results: one study found a statistically-increased 
incidence of liver cancer (4). Another study found no statistically-increased incidence of cancers 
in male mice, but found a statistically-increased incidence of malignant lymphoma in female 
mice (64). Another study found a higher among of lung cancer in mice exposed at the two higher 
dose groups (807,000 µg/m3, 8 cancers in 50 female animals; 2,420,00 µg/m3, 7 cancers in 46 
female animals) (6). As seen in the tumor incidence, the effect was not dose-related, i.e., there 
was not an increased number of cancers. The fourth study found no significant increase in 
cancers in female mice breathing TCE but a statistically-significant increase in liver tumors was 
seen at the highest dose in males (13 tumors in 90 male mice breathing 3,230,000 µg/m3 TCE, 
compared to 4 tumors in 90 animals breathing no TCE). All of these studies involved the use of 
TCE that is stabilized with other contaminants, some of which are known to be potent 
carcinogens (epichlorhydrin), further confusing the ability to understand the cancer-causing 
capacity of TCE. 

The California Environmental Protection Agency determined the cancer potency of breathing 
TCE based on these four studies is 0.007 (mg/kg/day)-1. This potency was used to calculate an 
increased risk from breathing TCE inside Skateland and Terra Pave.   
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