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Executive Summary

Camp Dresser & McKee Inc. (CDM) has completed an investigation of indoor air
quality and potential soil contamination at the Snohomish County Airport (SCA)
offices in Snohomish County, Washington. This investigation was conducted in
response to complaints of air quality in the offices after employees noted chemical
odors and frequent signs of illness.

The SCA offices occupy 3,880 square feet of a 28,725-square-foot building called C-1 at
the north end of SCA. The remainder of the building, most of which is utilized as
shop space, is occupied by Precision Engines Corporation (Precision). This
investigation focused on the potential source area within the building, based on
reports of strong odors.

CDM conducted a subsurface investigation of soils underlying Precision’s Equipment
Room, the Fire Riser Room, the SCA hallway, and construction office. Ambient air
inside SCA offices and Precision’s Equipment Room was sampled, as was the air at
two boreholes. CDM reviewed engineering drawings for Building C-1 and material
safety data sheets of chemicals used in the subject area. Chemical testing was
performed on soil and air samples, chemicals used in the subject area, and liquid from
an underground pipe. Analytical results were compared in order to evaluate matches
between products used and contaminants found in soil and air samples.

Results of the soils investigation found petroleum hydrocarbons in soils underlying
Precision’s Equipment Room at concentrations that exceed current and proposed
MTCA Method A cleanup levels. Hydrocarbons have migrated past the footings of
the building into soils underlying the SCA offices. Chromatograms show clear
matches between soil contamination and Soltrol®170, a product previously used at
the facility by Precision Airmotive, a “sister” company of Precision.

Volatile hydrocarbons are present in ambient air of Precision’s Equipment Room and
SCA offices, but concentrations are below regulatory levels. Chromatograms show
that air contaminants in SCA offices are correlative with the calibrating fluid
historically used by both Precision Engines and Precision Airmotive. In addition, a
clear correlation with Soltrol®170 was noted for air contaminants inside Precision’s
space and in subsurface air samples. The fact that calibrating fluid is indicated in air
samples, but not in soil suggests there may be an undiscovered area of soil
contaminated with calibrating fluid.

Contaminants in soil and air appear to have been affected very little by weathering,
indicating this may be a recent release. Further, building drawings dated 1991 and
interviews with site personnel indicate that Soltrol®170 would not have been used in
the Equipment Room and Flow Room prior to 1991.
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Executive Summary

CDM recommends additional investigation and evaluation of subsurface soils
underlying Precision to determine source area(s), the extent of contamination,
migration pathways, and remedial options. Additional investigation of subsurface
soil underlying the SCA offices is not recommended at this time because contaminant
migration appears to be minimal and concentrations are below proposed cleanup
levels.

Available information indicates there would likely be no adverse health effects from
long-term exposure to the types of hydrocarbons present at the concentrations
detected. However, we recommend that an air ventilation system be installed and
that recommendations from our concurrent investigation of molds in the office are
followed. In addition, the door between the SCA office hallway and the Fire Riser
Room should be sealed to reduce migration of volatile hydrocarbons into the SCA
office space. The lack of an air circulation system in the office, combined with these
contaminants and other potential air pollution sources, may have caused symptoms
of illness reported by office personnel. Theoretically, some personnel could also have
become sensitized after long-term continuous exposure. CDM recommends
evaluation by a medical professional if personnel believe they may be adversely
affected by indoor air quality.

CDM Camp Dresser & McKee Inc. vii
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Section 1
Introduction

This report presents the results of Camp Dresser & McKee Inc.’s (CDM) investigation
of indoor air quality and potential soil contamination at the Snohomish County
Airport (SCA) offices in Snohomish County, Washington. The Snohomish County
Public Works Department retained CDM to perform this investigation in accordance
with our September 15, 2000 proposal, under Master Agreement OC10-97, Work
Authorization No. 48, and our January 10, 2001 proposal, under Master Agreement
0C02-00, Work Authorization No. 3.

1.1 Background

SCA employees have complained of a condition referred to as “sick building
syndrome” associated with air quality in their offices. Employees noted frequent
sinus infections, colds, and allergy-like symptoms, including nausea, headaches,
tiredness, sore throat, stuffy nose, and watery eyes they believed were attributable to
poor indoor air quality.

Employees specifically complained of chemical odors, noting potential volatile
organic compounds (VOCs) associated with industrial activities. SCA offices and
Precision Engines Corporation (Precision) occupy Building C-1, separated only by a
wall.

SCA requested that CDM investigate and identify potential contaminants and
conditions that may be contributing to air quality problems in the offices. In October
2000, CDM completed a preliminary review and assessment of conditions in the SCA
offices (CDM, 2000a). Preliminary assessment findings noted that, because of the lack
of a ventilation system, the building has poor air circulation. Potential air
contamination sources identified at that time included jet fuel fumes from aircraft
refueling, exhaust fumes from vehicle parking areas, VOC emissions migrating from
Precision’s work areas located adjacent to the office, molds, and carbon dioxide from
respiration. At the time of the preliminary assessment, field screening did not
identify significant concentrations of VOCs in the air.

1.2 Purpose and Scope

The purpose of this investigation was to evaluate indoor air quality and potential
subsurface contamination, which, if present, could be contributing to indoor air
quality problems in the SCA offices. The scope of this investigation included the
following:

m Collecting a sample of liquid in an exposed pipe and submitting it for forensic
analysis in an effort to ascertain potential contaminants of concern prior to a
subsurface investigation. The pipe is located within Precision’s area next to SCA’s
offices.

CDM Camp Dresser & McKee Inc. 1-1
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Section 1
Introduction

m Reviewing engineering drawings for Building C-1.

» Reviewing material safety data sheets (MSDS) of chemicals used in the portion of
the building being investigated.

» Coring the concrete slab inside of Precision and the SCA office at 10 locations and
using hand implements to extend test holes to depths of 2 to 3% feet below ground
surface (bgs).

m Screening soils in test holes for VOCs using an organic vapor meter equipped with
a photoionization detector (OVM-PID) and physically examining soils to check for
evident contamination and assist in sample selection.

» Submitting selected soil samples from each hole for chemical analysis.

» Collecting four ambient air samples from the SCA offices and Precision and
submitting them for VOC analysis.

m Collecting air samples within two sealed boreholes (one inside Precision and one
inside the SCA office area) where previous soil sampling identified hydrocarbons,
and submitting them for VOC analysis.

m Submitting samples of two of the chemical products used by Precision for
fingerprinting analysis for comparison to chemicals identified in soil and air

samples.

m Preparing this report outlining our findings.

CDM  Camp Dresser & McKee Inc. 1-2
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Section 2
Site Description and Setting

2.1 Setting

The site is located within Snohomish County Airport, which is about 6 miles
southwest of downtown Everett, Washington (Figure 1). The area of this
investigation is located within Building C-1, which contains the SCA offices
(Figure 2). Land use in the surrounding area is primarily industrial in nature.

2.2 Site Description

Building C-1 is 28,725 square feet and constructed in 1956. It is of wood frame and
concrete block construction with a concrete slab floor and flat tar roof. A 3,880-
square-foot rectangular strip along the building’s northwest side is office space
utilized by SCA personnel. The remainder of the building, most of which is utilized
as a shop space, is occupied by Precision. A floor plan of Building C-1 is shown on

Figure 3.

The strongest odors had been detected within the Fire Riser Room and SCA’s hallway
(see Figure 3). Therefore, the investigation focused on this area. The Fire Riser Room
is adjacent to and accessed from the hallway. However, structurally it is located
within Precision’s Equipment Room, separated from Precision by a sheetrock-covered
2 x 4 stud wall.

Precision’s Equipment Room and the adjacent Flow Room, which also borders the
hallway (Figure 3), were used for storage at the time of our site work. However, we
understand that the Equipment and Flow Rooms were used by one of Precision’s
“sister” companies, Precision Airmotive, between early 1991 and May 2000 (West,
2001). Precision Airmotive specialized in carburetor systems, and fluid test benches
had been set up in the Flow Room for testing carburetor parts. Drawings dated 1991
show a series of above-ground piping extended between the two rooms. The
drawings further show that the sump in the Equipment Room was installed in 1991
(Gary Parkinson Architects, 1991).

Two 8-inch storm drain lines that extend diagonally through the building were noted
on a 1956 drawing of Building C-1. These lines could not be physically located under
the building, so drawing measurements were used to mark approximate locations in
the field. Underground power lines that extend parallel with the hallway were
identified during utility locates. Underground lines are considered important from
the aspect of their potential to act as migratory conduits for contamination.
Subsurface explorations attempted to focus on these potential contamination
migration pathways. Figure 4 shows approximate locations of underground lines.

2.3 History of Precision’s Occupancy

Precision has a long history at Building C-1 and throughout its history has specialized
in rebuilding radial engines, with expansions into the manufacture of fuel injection

CDM  Camp Dresser & McKee Inc. 2-1
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Section 2
Site Description and Setting

systems, carburetors, and electrical components at this facility. The following is a
brief history of Precision relative to this facility based on written and oral information
provided by Mr. Bill West, Supervisor at Precision Engines.

Precision was founded in the 1940s, originally serving as the maintenance provider
for Alaska Airlines” DC-3 and DC-6 radial engine aircraft. Alaska’s aircraft
maintenance activities began at the south end of the airport, and were moved to
Hangar 2 and Building C-1 in about 1956. In 1963, Alaska Airlines moved its facility
to SeaTac when the airline advanced to jets, but the radial aircraft repair business
continued at SCA under the name of Pierce Precision.

Over the years, Precision changed its name several times and grew, adding various
related specialty companies, some of which occupied facilities at other locations. The
parent corporation is currently called Precision Aerospace Corporation. Building C-1
has always been used by that portion of the company that specializes in overhauling
radial engines, currently under the name of Precision Engines Corporation. In 1990,
Precision purchased Facet Aerospace Company and moved Facet's float carburetor
fuel systems to the SCA facility under the name of Precision Airmotive. In 1993,
Precision purchased Lamar Electronic Products and moved it to the Precision
Airmotive facility at SCA.

Precision Airmotive occupied the western portion of Building C-1, including the
Equipment Room and Flow Room, which were the subject of this investigation.
Precision Airmotive moved from Building C-1 in May 2000 and the building is
currently occupied only by Precision Engines.

2.4 Environmental Setting

Geologic maps and previous investigations conducted throughout SCA by CDM
indicate that native soils underlying the site are Vashon till. Vashon till comprises a
very dense, non-sorted mixture of clay, silt, sand, pebbles, cobbles, and boulders.
Recent investigations conducted by CDM at the south end of the airport indicate the
till is at least 75 feet thick. Logs of other borings in the area indicate the till can be as
much as 200 feet thick in the Paine Field area (CDM, 2000b).

Because of its dense nature, till rarely yields water in useable quantity, although
groundwater may be found in isolated sand lenses and perched in the upper
weathered zone. Previous subsurface investigations conducted by CDM in the
immediate site vicinity have found perched, discontinuous zones of groundwater
within the upper 15 feet, which occur only sporadically. The regional aquifer occurs
within the advance outwash sand and gravel underlying the till. Information on
wells north of SCA and at the south end of SCA indicates the depth to groundwater
could be as shallow as 130 feet (ft) bgs and as deep as 250 ft bgs (CDM, 2000b).

CDM  Camp Dresser & McKee Inc. 5.9
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Section 3
Investigation Methods

3.1 Liquid Sampling

On October 24, 2000, CDM visited the site to observe conditions and to collect a
sample of liquid in an exposed pipe located inside Precision’s Equipment Room, next
to the shared wall between Precision and SCA offices (see Figure 4). The 1%2-inch
metal pipe is sawed off at the floor surface and extends about 18 inches vertically,
then turns west, under the SCA hallway, running parallel to the ground surface. The
pipe was partially filled with a clear, slightly oily liquid. CDM collected a sample of
this liquid using tygon tubing and transferred it directly into a 4-ounce laboratory-
supplied glass jar with a Teflon® cap liner. The sample jar was sealed, labeled, and
placed in a chilled ice chest for submittal to the laboratory for analysis.

3.2 Soil Sampling

The subsurface was explored at 10 locations over the course of this investigation.
Exploration locations are shown on Figure 4. Soil conditions at each location were
investigated by coring through the concrete slab, then using a posthole digger, pry
bar, and stainless steel hand auger to advance the boring. Each boring was initially
advanced using the posthole digger and pry bar. Soil samples were collected using
the stainless steel hand auger. Soil samples to be submitted for laboratory analysis
were placed directly into laboratory-supplied glass jars, packed without headspace,
sealed, labeled, and placed in a chilled ice chest.

During exploration, soils were field screened for VOCs using an OVM-PID to assist in
determining sample locations. Field screening was performed by placing a soil
sample into a plastic resealable bag, desegregating the sample, and after
approximately 5 minutes, inserting the OVM-PID probe through the bag into the
space (headspace) above the soil. This screening technique is not a compound-
specific analysis and is affected by, among other influences, climate (e.g., temperature
and humidity), soil type and condition, and instrument calibration and operation.
The intent of this analysis is to qualitatively compare samples and assist in selecting
samples for chemical analysis. Soils were also field screened for hydrocarbons by
immersing a small sample in water and checking for sheen.

Between each borehole location, field equipment was decontaminated by scrubbing it
with a solution of Alconox and potable water, rinsing it with potable tap water, and
rinsing it again with deionized water.

CDM conducted the subsurface investigation in four stages. The purpose of the first
stage was to check for the existence of soil contamination within the suspect area, and
if present, to determine the type of contamination. The purpose of the second stage
was to evaluate the depth of contamination. The purpose of the third and fourth
stages was to evaluate whether contamination had migrated beyond the footings and
under the SCA offices.

CDM Camp Dresser & McKee Inc. 3-1
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Investigation Methods

CDM conducted Stage 1 on November 2, 2000. Shallow subsurface soil samples were
collected from three locations (shown as B1 through B3 on Figure 4) inside Precision’s
Equipment Room and two locations (B4 and B5) from inside the Fire Riser Room. Bl
and B2 were located on either side of the stubbed pipe from which the liquid sample
was collected and next to an underground line. B3 was located adjacent to the
existing sump. All samples were collected at 8 inches bgs except the sample from B3
by the sump, which was collected at 22 inches bgs.

CDM conducted Stage 2 on December 1, 2000. Borings B1 through B3 were deepened
by hand until encountering till and refusal. Soil samples collected at the base of B1
~ through B3 at 32, 36, and 42 inches bgs, respectively, were submitted for analysis.

CDM conducted Stage 3 on December 7, 2000. Two new borings, B6 and B7, were
extended in the SCA office hallway. B6 was located in the SCA hallway just outside
the Fire Riser Room door and B7 was located in the hallway opposite of the wall from
the 1%-inch stubbed pipe. These borings were also extended to the maximum depth
until refusal (24 inches). Two soil samples were collected from each boring (18 and 24
inches bgs) and submitted for analysis.

CDM conducted Stage 4 on December 27, 2000. Three new borings, B8 through B10,
were extended. B8 and B9 were located approximately over storm drain lines that
extend through the footings. B10 was located west of B7, just inside one of the offices;
it was thought that the 1¥2-inch pipe might extend in this direction. Two soil samples
were collected from each boring (18 and 30 inches bgs) and submitted for analysis.

3.3 VOC Air Sampling

CDM conducted ambient air sampling for VOC analyses on November 13, 2000.
Sample locations are shown on Figure 5. One ambient air sample was collected inside
Precision’s Equipment Room (#1) and three ambient air samples were collected inside
the airport offices (#2 through #4). A fifth sample (#5) was collected inside borehole
B2 in Precision’s Equipment Room to check VOC concentrations in the air space of the
unsaturated soils (vadose). The borehole had been covered with visqueen and sealed
with duct tape immediately after the soil investigation. Soil samples collected from
this borehole contained some of the highest concentrations of petroleum
hydrocarbons.

Ambient air samples #1 through #4 were collected over 8 hours using air sampling
pumps equipped with charcoal tubes set at a flow rate of 1 to 1.5 liters per minute.
Total air volume sampled ranged from 475 to 720 liters. Sample pumps were set at a
height of approximately 4 feet above ground and left undisturbed, but periodically
checked throughout the day. Sample #5 was collected through a small hole in the
visqueen after all of the ambient air samples had been collected. The sample was
collected over 1 hour at a pumping rate of 2 liters per minute. The total air volume
sampled was 120 liters.

CDM Canp Dresser & McKee Inc. 9.5
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On January 5, 2001, CDM collected an air sample (#6) from Borehole B6 in the SCA
office hallway. The purpose of this sample was to evaluate migration of VOCs
through the soil vadose zone underlying the SCA offices. The sample was collected
in the same manner as #5 except that it was run at a pumping rate of 2 liters per
minute for 2 hours, for a total volume of 240 liters.

3.4 Laboratory Analysis
3.4.1 Liquid

The liquid sample was submitted to Fayette Environmental Services, Inc. (Fayette) in
Fayette, Missouri under chain-of-custody protocol. Volatile and semivolatile gas
chromatography and mass spectophotometry (GC/MS) scans were performed on the
sample. Fayette specializes in forensic chemical analytical services. The scans were
checked against the MS library of chemical compounds and interpreted by laboratory
personnel.

3.4.2 Soil

Soil samples were submitted to CCI Analytical Laboratories in Everett, Washington
under chain-of-custody protocol. The soil samples from Stage 1 were analyzed for
VOCs by EPA method 8260, semivolatile organic compounds by EPA method 8270,
and for hydrocarbon screening by Northwest method NWTPH-HCID. Following the
results of the hydrocarbon screening, the soil samples were also analyzed for diesel-
range hydrocarbons by Northwest method NWTPH-Dx. All subsequent soil samples
were analyzed only for diesel-range hydrocarbons by NWTPH-Dx.

3.4.3 Air

The charcoal tubes from the air sampling were submitted under chain-of-custody to
Prezant Associates (Prezant) in Seattle, Washington for analysis by GC/MS. This is a
broad-spectrum analysis that will detect a wide range of VOCs, including
halogenated compounds (i.e., chlorinated solvents), aromatic hydrocarbons (i.e.,
benzene, toluene), and volatile/ semivolatile aliphatic hydrocarbons through Cis (i.e.,
petroleum products such as gasoline, stoddard solvent, and diesel).

3.4.4 Product

Two products historically used by Precision, Soltrol®170 (manufactured by Phillips
Chemical Company) and calibrating fluid (MIL-PRF-7024E Type II, manufactured by
Ashland Chemical Co.), were submitted to CCI and Prezant for analysis by the same
methods used for the soil and air samples. The purpose of these analyses was to
obtain chromatograms for comparison. MSDSs for these two products are provided
in Appendix A.

Both Soltrol®170 and the calibrating fluid are used for testing carburetors. These
products are used instead of fuel for safety purposes. The products are used ina
closed loop system that cycles the fluid through the carburetor in order to test it.
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Calibrating fluid has been used longer than the Soltrol®170. Each is used in different
types of carburetors (West, 2001).

Precision’s records contain an MSDS for another calibrating fluid (MIL-C-7024C). A
representative of Ashland Chemical Co. informed CDM that this calibrating fluid was
the predecessor to the calibrating fluid currently used by Precision (Morgan, 2000). It
was discontinued in October 2000. MIL-C-7024C was manufactured to slightly
different specifications. We were further informed that chromatograms of the two
calibrating fluids would be indistinguishable from each other (Morgan, 2000).

We understand that only Precision Airmotive used Soltrol®170. The calibrating fluid
has been used on the west side of the building by Precision Engines, Precision
Airmotive and others throughout Precision’s history at this site.

CDM  Camp Dresser & McKee Inc. 3-4
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Findings

4.1 Field Observations

Subsurface sediments encountered during hand augering consisted of 6 inches of light
brown sandy gravel (fill) that turned dark brown to gray below 6 inches and graded
into a silty sand. Gray, very dense, unweathered native till was encountered at 2 to
2.5 feet below the floor slab, except next to the sump, where it was encountered at 3.5
feet below the slab. Perched groundwater was not encountered in any of the test
holes. Soils in B1 through B3 had solvent-like odors, and VOC and sheen screening
tests were positive. Soils in B4 and B5 were not obviously contaminated, but VOC
screening results were positive. Field screening did not indicate significant
contamination in B6 through B10.

4.2 Chemical Analytical Results

Chemical analytical results are included in the Appendix B. Soil chemical results
were reviewed by a CDM chemist for completeness and data quality, and the data
were found to be of known quality and acceptable for use. A Quality Assurance
Report is also included with the laboratory reports in the Appendix B.

4.2.1 Product

The MSDS for Soltrol®170 indicates this product is an aliphatic hydrocarbon mix (i.e.,
carbon atoms linked in open chains of varying length) consisting of Ci to Cis
isoalkanes (saturated hydrocarbons). A representative for the manufacturer stated a
slightly different makeup, indicating the carbon chain lengths of this product range
from Ciz2to Cis (Ortiz, 2000) and specifically stated percentages (Ci2-11%, Ci3 - 53%,
Ci4 - 30%, and Ci5 - 6%). The chromatographic profile of Soltrol®170 confirms that the
product elutes in the Ciz to Cis range (late gasoline, early diesel).

The MSDS for the calibrating fluid indicates this product is an aliphatic hydrocarbon
mix, similar to stoddard solvent/mineral spirits. The chromatographic profile of the
calibrating fluid shows that it elutes in the range of C to Ci1, before that of the
Soltrol®170.

4.2.2 Liquid

Screening analyses on the liquid sample identified some volatile and semivolatile
organic compounds. In the volatile range the lab indicated the major components
were saturated, mostly branched, hydrocarbons with 10 to 15 carbons. There were
also a few alkenes, alcohols, and ketones, along with some limonene (lemon scent).
No aromatic hydrocarbons were detected. Three groups of semivolatile compounds
were identified: glycols, saturated hydrocarbons, and surfactants. The saturated
hydrocarbons ranged from 12 to 18 carbons. The Ci2 to Ci5 hydrocarbons were
branched. Bis(ethylhyxyl)phalate was a dominant peak; however, this could be cross
contamination from the tubing used to collect the sample.
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Section 4
Findings

In summary, the compounds detected in this sample appear to be a mixture of the
Soltrol®170, a cleaner (e.g., Murphy’s oil soap), and possibly some other unidentified
petroleum hydrocarbons.

4.2.3 Soil

Stage 1 hydrocarbon screening analyses that were conducted on the shallow samples
collected from B1 through B5 identified diesel-range hydrocarbons. No other VOCs
or SVOCs were identified in the stage 1 analyses. Therefore, semivolatile total
petroleum hydrocarbons (TPH) were quantified in these and subsequent soil samples
collected from the site.

TPH quantification analytical results are summarized in Table 1 and on Figure 4.
Petroleum hydrocarbons ranging from 680 to 23,000 milligrams per kilogram (mg/kg)
were detected in all soil samples collected from under Precision’s Equipment Room
and the Fire Riser Room.

Conversely, soils underlying the SCA offices are mostly free of hydrocarbon
contamination. Hydrocarbons were detected in only two samples: B6 at 22 inches bgs
(400 mg/kg) and B9 at 30 inches bgs (160 mg/kg). The B6 sample was collected
within the trench backfill of the 1%2-inch pipe that extends from Precision’s Equipment
Room. The B9 sample was collected approximately next to a storm drain line that
extends under the building.

4.2.4 Air

VOC analytical results from air sampling are summarized in Table 2. For the
purposes of this investigation, Sample # 5, which was obtained from B2, is considered
a reference sample in order to evaluate whether detected VOCs in the air samples are
related to subsurface contamination. Stoddard solvent (Co-C11)- and diesel (Ci2-Cis)-
range hydrocarbons were detected in Sample #5 at concentrations of 210 and 220
milligrams per cubic meter (mg/m?3), respectively. No other compounds were
detected in this sample.

Stoddard solvent-range hydrocarbons were detected in all of the ambient air samples.
The ambient air sample with the highest concentration (7.9 mg/m?3) was collected in
Precision’s Equipment Room. Concentrations in the SCA offices ranged from 1.0 to
1.5 mg/m3. The less volatile diesel-range (Ci2-Cis) hydrocarbons were detected in the
air sample from Precision’s Equipment Room (5.1 mg/m3), but not in the SCA office
samples. Low concentrations of Czalkyl benzenes (i.e., less than 0.2 mg/m?) were
detected in the four ambient air samples. Low concentrations of toluene, m,p-xylene,
and ethylbenzene were also detected in Precision’s Equipment Room.

The air sample collected from B6, located inside the SCA hallway, contained
9.6 mg/m?hydrocarbons, of which 94 percent was determined to be within the Ci2-Cis
range and only 6 percent in the Cy0-Ci1 range.
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Section 5
Discussion

5.1 Soil

5.1.1 Chemical Profiling

The chromatographic profile for the calibrating fluid is substantially different from
that of Soltrol®170. Figure 6 compares the chromatographic profiles for calibrating
fluid and Soltrol®170. As would be expected by the carbon ranges for these two
compounds, the calibrating fluid elutes before the Soltrol®170.

The chromatograms show distinct relationships between hydrocarbons in soil and
Soltrol®170, but not with the calibrating fluid. Figure 7 compares Soltrol®170 with
the 42-inch sample from B2. The hydrocarbon profile of this sample is essentially the
same as that of the Soltrol®170; slight differences are expected due to different
concentrations (which changes the vertical scale) and effects of weathering. However,
very little weathering is apparent in the sample.

5.1.2. Regulatory Limits

The Model Toxics Control Act (MTCA) administered by the Washington State
Department of Ecology (Ecology) provides numerical standards for cleanup of
petroleum hydrocarbons using three methods referred to as Method A, Method B,
and Method C. Method A provides cleanup levels in tabular form for a limited
number of contaminants and is used on uncomplicated sites with only a few
contaminants of concern. Risk-based cleanups are conducted under Methods B
(unrestricted land use) and C (restricted land use).

Under the current version of MTCA, cleanup levels for petroleum hydrocarbons are
established only under Method A. The current Method A cleanup level for diesel-
range petroleum hydrocarbons is 200 mg/kg. In 1997 Ecology published an interim
TPH policy that outlines a method to develop Method B cleanup levels. The method
outlined in this policy is complex and requires a substantial amount of analytical work.
The method develops cleanup levels based on the additive effects of the petroleum
fractions and the VOCs present in the petroleum mixture. Method B cleanup levels
developed for petroleum products with low volatility and few aromatic hydrocarbons
(i.e., weathered gasoline, diesel, lube oil) are often substantially higher than under
Method A.

Proposed revisions to MTCA that are expected to be implemented in mid-2001 will
increase the Method A cleanup level for diesel-range hydrocarbons to 2,000 mg/kg.
The 1997 TPH interim policy under Method B will also be incorporated. Development
of site-specific cleanup levels must consider migration pathways (i.e., volatilization).
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Section 5
Discussion

Six of the ten soil samples collected under Precision’s Equipment Room and the Fire
Riser Room exceeded current and proposed Method A cleanup levels. Without further
analysis, we cannot determine whether Method B cleanup levels will be exceeded. All
of the soil samples collected under the SCA offices were below proposed Method A
cleanup levels.

5.2 Air
5.2.1 Chemical Profiling

Chromatograms of the air samples from B2 and Precision’s Equipment Room have
two distinct humps. The first hump contains Cy to Ci1 hydrocarbons and the second
hump contains Ci2 to Cis hydrocarbons. In the air samples from the SCA offices, only
the more volatile Cy to Ci1 hydrocarbons were detected.

Figure 8 compares the chromatogram of Soltrol®170 with the air sample from
Precision’s Equipment Room. Figure 9 compares the calibrating fluid with the air
sample from Precision’s Equipment Room. The Soltrol®170 and the calibrating fluid
closely match their respective humps in the air samples. There is some evidence of
weathering whereby the lighter end of the hydrocarbons in the air samples is reduced
in abundance relative to the later eluting compounds.

Probably because it is more volatile, only the stoddard solvent-range hydrocarbons
were detected in ambient air collected in the SCA offices. However, it is interesting
to note that hydrocarbons detected in the air sample from B6 were mostly comprised
of Soltrol®170.

The presence of the aromatic hydrocarbons (toluene, xylenes, and ethylbenzene) in
the air sample from Precision’s Equipment Room, but not in the other samples,
suggests there is another contaminant source unrelated to the calibrating fluid and
Soltrol®170. It is likely that adjacent shop activities are the source of these
contaminants.

5.2.2 Regulatory Limits

Table 2 compares contaminant concentrations with allowable limits established by
the American Conference of Governmental Industrial Hygienists (ACGIH) and the
Occupational Safety and Health Administration (OSHA). Contaminant
concentrations in all samples were well below any of these limits. Theoretically, there
should be no adverse health effects from exposure to the low levels of contaminants
present in the workplace air, both at the SCA offices and at Precision.

It should be noted that these allowable limits do not necessarily take into
consideration that there may be additional indoor air pollution sources. Itis currently
generally recognized that, while pollutant levels from individual sources may not
pose a significant health risk by themselves, most buildings have more than one
source that contributes to indoor air pollution and that there can be a serious risk
from cumulative effects of these sources. For this site, the additive effects of these
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