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1.0 EXECUTIVE SUMMARY 

NORTECH has completed building demolition and initial site characterization at 801 
Van Horn Drive in Fairbanks, Alaska.  The site is currently being developed by NC 
Machinery Company as a sales and maintenance facility for heavy equipment, with 
construction of the new facility currently planned to start in 2010.  This area was 
originally developed as part the Tennessee Miller Subdivision and was used by a gravel 
mining and trucking operation, primarily during construction of the Trans Alaska 
Pipeline.  NC Machinery completed a Phase I which indicated that DRO contaminated 
soil had been spread on the site or nearby as part of remediation efforts on other 
parcels within the original Tennessee Miller Subdivision.  Phase II field screening and 
laboratory sampling during the geotechnical investigation indicated that a very limited 
quantity of DRO contamination was present at a location well outside the building 
footprint.  Overall, these reports concluded that other small pockets of contamination 
may be encountered during construction activities at the site.   
 
Two areas of contamination were identified at the site during preparation for 
construction of the new facility.  The first of these is a small area located near a former 
concrete slab and is believed to be related to an activity at that former building.  This 
area had elevated field screening results, but no visibly stained soil was observed.  
Olfactory observations indicate that the contamination was consistent with diesel fuel.  
Field screening was used to segregate approximately 20 cubic yards from the ground 
surface and the berm pushed up by the bulldozer working in this area.  Field screening 
results at the limits of excavation were less than 5 ppm, indicating that the 
contaminated soil had been removed.  This material was placed in a short-term 
stockpile at the site and excavation of the area continued without encountering 
additional contaminated soil.   
 
The second area of soil contamination was identified during slope stabilization at the 
western edge of the new building limits.  This contamination extends at least seven feet 
below grade into a saturated silt layer.  This is also consistent with weathered diesel 
fuel or heating oil and is not directly linked to the first area.  Equipment operators 
indicated that no tanks, drains, or other potential sources of the contamination were 
observed during excavation activities.  Review of available documents did not identify 
any obvious sources, but indicated that this area was used extensively for storage of 
vehicles and equipment during operations in the late 1970s and early 1980s.  The 
contamination observed in this area was also not consistent with that expected from the 
spreading of contaminated soil under an ADEC approved work plan.  Overall, the 
source of this release has not been identified, but the source has been stopped and 
additional source identification is not considered necessary. 
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The contaminated soil excavation activities completed in 2008 were intended as a 
limited corrective action to reduce the likelihood of having to excavate additional soil 
within the structural prism of the planned building.  These efforts resulted in the removal 
of 800 to 1,000 cubic yards of contaminated soil from the vadose zone (between the 
ground surface and the top of the groundwater smear zone).  The contaminated soil 
that was excavated was placed in a stockpile during the winter while appropriate 
remediation alternatives have been under review.  Laboratory results from the limits of 
excavation indicated five of the six sidewall sample locations met the ADEC cleanup 
levels for petroleum fractions and VOCs.  The sixth location has a benzene 
concentration slightly above the ADEC cleanup level.  Excavation is recommended to 
remove the limited amount of benzene contaminated soil that remains at this one 
location and laboratory analysis for closure samples should be limited to benzene.   
 
The excavation extended about six feet below grade to the top of the smear zone, 
which was generally observed to be the top of the layer of fine silt.  Although this layer 
was observed to be saturated, a water sample could not be collected due to the 
extremely low recharge rate in a temporary well.  Results from a soil sample indicate 
that diesel range organics (DRO), benzene, naphthalene, 1-methylnaphthalene, and 2-
methylnaphthalene exceed the ADEC Cleanup Levels at the top of the silt layer.  A test 
pit in another area of the building footprint found that the silt layer extends to at least 14 
feet below the ground surface.   
 
While the silt layer is saturated, this material is not considered representative of the 
higher hydraulic conductivity regional aquifer that underlies the area and is exposed at 
several nearby gravel pits.  Similar silt layers and lenses have been observed above the 
gravel aquifer at other properties in the area.  While the silt layer is contaminated, off-
site migration in this material is considered unlikely due to the low flow rate of water 
through the fine silt material.  Groundwater characterization and delineation at this site 
should evaluate both the silt and gravel layers to accurately assess the risk of the 
contamination that has been observed.   
 
The groundwater characterization effort should include review of the existing 
geotechnical boring logs with additional soil borings to confirm the thickness of the silt 
layer and identify the depth of the gravel aquifer.  Field screening and soil samples are 
expected to be necessary to characterize the silt layer due to the low flow rates 
observed.  Standard groundwater sampling techniques are recommended in the 
saturated gravel layer.  Direct push methodology is expected to be most efficient for 
completing this assessment and will also minimize the amount of investigation derived 
waste.  Section 6.5.3 and Figure 5 provide a detailed groundwater characterization plan 
that should be submitted to ADEC for comment and approval.  Execution of this work 
plan is recommended during 2009.   
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As indicated above, a limited area with only benzene contamination is present in the 
vadose zone and removal of this material is recommended.  In the groundwater smear 
zone, five contaminants exceed the cleanup soil cleanup levels.  No groundwater 
samples have been collected at this time.  A preliminary conceptual site model (CSM) 
was developed using this data to identify potential exposure pathways to the smear 
zone contamination.  The CSM indicates that the primary exposure concern is workers 
performing characterization and corrective action.  Migration from the smear zone to 
outdoor air is also a potential exposure pathway, but is generally not a significant 
concern at similar industrial facilities.  Migration to indoor air is also a potential exposure 
pathway and additional data is needed to fully evaluate this pathway.  The data from 
the recommended groundwater characterization program is expected to be adequate to 
refine the CSM and complete the evaluation of the potential exposure pathways.   
 
At this time, an estimated 800 to 1000 cubic yards of contaminated soil is stockpiled at 
the site in accordance with ADEC short-term stockpile guidance.  Thermal remediation 
and landfarming are the two primary soil remediation methods in Fairbanks.  Thermal 
remediation is normally undertaken at a fixed, off-site facility and is typically both more 
expedient and more expensive than landfarming.  Landfarming requires adequate 
space and a multi-year management plan, but allows for site specific cleanup levels (if 
applicable) and generally costs less, particularly if equipment and labor for tilling is 
readily available.  Landfarming is the recommended treatment method at this site 
because the relatively coarse sand and gravel are expected to be treated relatively 
quickly, site plans show sufficient unused space for a landfarm, equipment and labor 
are expected to be readily available, and NC Machinery is committed to the site as a 
long-term owner.  Development and execution of the landfarm work plan is 
recommended for 2009 to cost effectively stay in compliance with ADEC stockpile 
guidance and start remediation.  If started in 2009, the remediation may be complete by 
the time the facility opens following construction in 2010/2011.   
 

2.0 PROJECT LOCATION AND PREVIOUS INVESTIGATIONS 

NORTECH was contracted by the NC Machinery Company (NC Machinery) to 
characterize and manage remediation of a petroleum release discovered during 
construction of a new maintenance and retail facility for NC Machinery.  The Site is 
located at 801 Van Horn Road in Fairbanks, Alaska (Figures 1 & 2).  This area has 
been replatted several times in the past few years.  This area was originally part of the 
Tennessee Miller Subdivision and was previously occupied by Frontier Trucking and 
related companies during the 1970s and early 1980s.  This operation ceased in the 
mid-1980s and the property was dormant until approximately 2000 when 
redevelopment and cleanup of the physical property as well as the environmental 
concerns was started.   
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2007 Phase I and Phase II 
NC Machinery completed a Phase I ESA and additional Phase II activities in 2007, prior 
beginning construction for the new facility.  The Phase I ESA identified a number of 
concerns, including landspreading of DRO contaminated soil as part of remediation 
associated with previous development within the Tennessee Miller Subdivision.  Based 
on the documented historical activities at the Site, the Phase I ESA indicated that small 
areas of DRO contaminated soil may be present at the Site, but no large scale 
contamination was known or suspected to be present.  Due to the potential DRO 
concerns, the Phase I ESA recommended field screening with laboratory sampling of 
any suspect locations during the geotechnical borings planned to evaluate the structural 
needs for construction at the Site.  
 
During the geotechnical borings in 2007, slightly elevated field screening results were 
observed in one boring (TB19) on parcel F8 in the southeast portion of the NC 
Machinery property.  Laboratory testing indicated that the DRO concentration exceeded 
the ADEC Cleanup levels, while GRO was well below ADEC cleanup levels and BTEX 
compounds were not detected.  These elevated results were observed in the peat layer 
present at four feet below grade, but not in the sand/gravel layer observed at two feet or 
the silt layer observed at six feet.   
 
A follow-up test pit in this area indicated a petroleum odor was present during the initial 
excavation, but odor reportedly dissipated in a few minutes.  No obvious signs of 
contamination were observed within the test pit and elevated field screening results 
were not observed during field screening of the different layers of material observed in 
the test pit.  Based on these observations, the location of TB19 a significant distance 
from the planned development, and the previous ADEC closure issued for the property, 
no further activities were recommended to investigate this location or the remainder of 
the site.   
 
2008 Hazardous Building Materials and Tank Removal 
NORTECH was contacted by Roger Hickel Construction in August 2008 to complete a 
hazardous building material assessment prior to demolition of a small structure during 
clearing of the site.  During the course of building removal, a pipe was observed sticking 
out of the ground near the building.  The pipe was determined to be a fill pipe for a 
buried heating oil tank for the building.  The tank was constructed of a 40-foot section of 
48” diameter pipe that appeared to be similar to the pipe used to construct the Trans-
Alaska Pipeline.  The ends were sealed with welded steel caps.  NORTECH completed 
field screening during removal of the heating oil tank.  No evidence of a release was 
observed and no closure notice or assessment report for this tank removal was 
considered necessary.  
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3.0 OBJECTIVES AND METHODOLOGY 

Suspected petroleum contamination was identified at two different locations during the 
first phase of site work.  The first was an area observed during the excavation and 
removal of an existing foundation slab.  The second was near the western edge of the 
footprint of the new building.  NORTECH conducted field screening of these areas to 
identify potentially contaminated soil.  Contaminated soil was segregated according to 
the field screening results and stockpiled for subsequent characterization and disposal.  
The objectives of the field screening and sampling efforts were to: 
 

 Delineate and segregate POL-contaminated soils to prevent improper 
disposal of these soils or contamination of previously uncontaminated areas 

 Minimize potential for contaminant exposure to workers and the general 
public 

 Characterize extents of contamination to facilitate the incorporation of these 
concerns into the long-term development and management of the site 

 
This report summarizes NORTECH's investigation, findings, analysis, and 
recommendations based on the data available at the site.  The field activities 
undertaken during this effort were undertaken to complete an initial delineation and 
removal of the contaminated soil to allow construction of the new facility to proceed 
without interruption.  The construction of the facility is currently expected to begin in 
2010.  The following sections briefly summarize the major components of each field 
methodology.  
 
3.1 Organization and Responsibilities 

The property is owned by NC Machinery Company, which plans to construct a new 
sales and maintenance facility.  Roger Hickel Construction, Inc., of Anchorage, Alaska, 
is the prime contractor for the construction project and Exclusive Paving, of Fairbanks, 
Alaska is the primary excavation contractor for this project.  NORTECH has been 
contracted by NC Machinery to manage the environmental concerns identified during 
construction activities.   
 
Peter Beardsley, PE, Environmental Engineer of NORTECH, is the Project Manager 
and in responsible charge of the project, including administrative management and 
quality control.  Mr. Beardsley is the principal point of contact and oversaw the input 
and efforts provided by each of the other NORTECH employees involved with the work.  
Additional NORTECH personnel that were involved with the field work included Dennis 
Shepard and Ron Pratt.  Resumes and qualifications of these individuals are available 
upon request.  
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3.2 Contaminated Soil Excavation and Handling 

As indicated above, Exclusive Paving is the excavation contactor for this project.  
Exclusive provided equipment to delineate and excavate the contaminated soil and 
transfer this material to a stockpile location on the southeast corner of the site.  
Exclusive and Roger Hickel Construction were responsible for identifying the stockpile 
location and the construction of the stockpile.  The stockpile was constructed in general 
accordance with ADEC short-term stockpile guidelines as remediation of the material 
was expected to begin during the summer of 2009.   
 
3.3 Field Screening Equipment and Procedures 

Field screening was completed in general accordance with the ADEC UST Procedures 
Manual and Standard Sampling Procedures (SSP).  A PhotoVac 2020 Hand Held Air 
Monitor/Photoionization Detector (PID) was used to field screen the soils for POL 
contamination. The PID is the field-screening instrument of choice as it allows for semi-
quantitative real time (< 10 minutes) analysis.  The PID was calibrated to a certified 
isobutylene gas standard and the unit was calibrated in accordance with the 
manufacturer’s specifications. 
 
Headspace screening consists of partially (33%-50%) filling a clean resealable bag with 
freshly uncovered soils to be field screened.  The resealable bag was closed and 
headspace vapors were allowed to develop for at least 10 minutes but not more than 
one hour.  The bag was agitated at the beginning and end of the headspace 
development period.  The soil and headspace were tested at a minimum temperature of 
at least 40 degrees F (5 degrees C), determined by touch, and sometimes required a 
brief warming period inside the field vehicle.  In accordance with the SSP, the highest 
PID reading from each sample was recorded.  Field screening locations were selected 
based on visual and olfactory observations at a horizontal and vertical frequency 
appropriate to delineate the suspected contamination.   
 
3.4 Lab Sampling and Analytical Procedures 

Soil samples were collected to determine the concentration of contaminants of concern 
at the site.  Soil sampling was conducted following ADEC procedures outlined in the 
SSP, including the use of clean equipment, laboratory provided sample containers, 
immediate chilling of samples, and chain of custody documentation.   
 
The source of the contamination was not known.  The initial samples were collected 
and submitted to evaluate the potential for petroleum and solvent contamination.  
These samples were submitted to Test America Laboratories in Anchorage, Alaska and 
Bothell, Washington with an expedited turnaround for the following constituents:  



Initial Site Characterization Report 
801 Van Horn Road 

Fairbanks, Alaska 
May 5, 2009 

 

 
 

F:\00-Jobs\2008\1082 F - Van Horn Rd Pre-Demo Hazmat Assmt\Reports\POL\090315-Site-Char-Report-V6.Doc 

 

 

7 

 

 Diesel Range Organics (DRO) by Alaska Method AK 102 (Anchorage) 

 Residual Range Organics (RRO) by Alaska Method AK 103 (Anchorage) 

 Volatile Organic Compounds (VOCs) by EPA Method 8260 (Bothell) 

 
These results indicated that the contamination was petroleum related and generally 
consistent with diesel fuel or heating oil.  Based on the ADEC guidance for this type of 
release, the remaining site characterization results were submitted to SGS 
Environmental Services in Anchorage, Alaska and analyzed for the following 
constituents:  
 

 Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX) by EPA Method 
8021B 

 Diesel Range Organics (DRO) by Alaska Method AK 102 

 
After identification that the quantity of contaminated soil was significantly greater than 
the planned quantity and groundwater contamination was present, a sample for 
polycyclic aromatic hydrocarbon (PAH) analysis was collected to provide additional data 
for risk-based closure.  The sample was collected from the highest field screening 
location and analyzed for: 
 

 Polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270 SIMS 

 
3.5 Soil and Groundwater Cleanup Levels 

The ADEC Method Two soil cleanup levels are typically used as cleanup goals for sites 
managed through the ADEC spills and contaminated sites programs and are provided 
in 18 AAC 75.  The Method Two soil cleanup levels have been developed to be 
protective of human health and the environment under the wide range of conditions 
found in Alaska.  The site cleanup rules for this project were determined these 
regulations.   
 
Fairbanks is located in the under 40-inch zone and the most conservative cleanup 
levels are generally for migration to groundwater.  The Method Two soil cleanup levels 
in the under 40-inch zone (revised in 2008) are shown below and also in Table 1 to 
evaluate the sample results.  Cleanup levels for the detected PAH compounds are 
shown in Table 1.   
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ADEC Cleanup Level Summary 

 

Analyte 
DRO 

(mg/kg) 
Benzene
(mg/kg) 

Toluene 
(mg/kg) 

Ethylbenzene 
(mg/kg) 

Total Xylenes 
(mg/kg) 

Proposed  
Method 2 

250 0.025 6.5 6.9 63 

 
As discussed above, this report uses the Method Two soil cleanup to evaluate the 
results for this site.  ADEC regulations also provide for site-specific alternative cleanup 
levels to be used on sites based on site-specific soil characteristics and a number of 
other parameters.  ADEC Method Three and ADEC Method Four provide approaches 
for developing site-specific, risk-based alternative cleanup levels for a site.  The use of 
Method Two for evaluation purposes in this report does not preclude the future 
development of alternative cleanup levels for this site using either of the ADEC risk 
assessment approaches.   
 

4.0 FIELD ACTIVITIES 

September 3, 2008 
NORTECH personnel were contacted by Roger Hickel Construction to assess a 
suspected area of soil contamination near an existing foundation pad that was being 
demolished.  Field screening was conducted of the undisturbed soil along the eastern 
edge of the existing foundation pad and of the soil material that had been removed from 
this area during excavation.  Field screening results showed elevated readings in a 
limited zone of soil beneath the foundation slab and in the soil material which had been 
previously removed from this area.  A total of approximately 20 cubic yards of suspect 
contaminated soil was associated with this area.  The original quantity of contaminated 
soil appeared to have been less than five cubic yards and the higher total was the result 
of inadvertent mixing with clean soil by the bulldozer prior to observation of the 
contamination.  This contaminated material was segregated and stockpiled in 
accordance with ADEC short-term stockpile guidance at the Site for later treatment.  
Field screening results at the limits of excavation indicated that no contaminated soil 
remained in this area.  Mass excavation for the foundation pad resumed after field 
screening indicated that the suspected contamination had been removed.  Laboratory 
samples were not requested based on the previous documentation of small areas of 
DRO contamination across the property.   
 
September 10 – 15, 2008 
A second area of suspected soil contamination was discovered on September 10, 2008 
at the western edge of the mass excavation area.  This suspect contamination was 
reported during sloping of the excavation sidewall to make the excavation safer for 
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construction activities.  This second area was located at the western edge of the 
excavation beneath a planned parking area outside the footprint of the building.  
NORTECH personnel were contacted to conduct field screening and characterization 
soil sampling of this area.  Based on the field observations, Exclusive Paving planned to 
excavate the limited amount of contaminated soil within the project design limits to 
facilitate assessment the following day.   
 
On September 11, 2008, NORTECH personnel mobilized to the Site to conduct field 
screening and delineation of contaminated soil at this second area of suspected 
contamination.  Upon arrival at the site, obvious soil staining and olfactory indications of 
petroleum contamination were observed on bottom and most sidewalls of the 
excavation in this area.  The contaminated portion of the excavation had a surface area 
of approximately 1,450 square feet.  The excavation was about five feet deep with the 
exception of a bench in the southeastern area which measured about 2.5 feet deep.  
Based on these dimensions, an additional 250 cubic yards of contaminated soil material 
had been added to the existing stockpile. Visual and olfactory indications of 
contamination were also observed in the excavation sidewalls throughout most of the 
excavated area.   
 
The sidewalls of the excavation showed at least one layer of imported gravel fill over 
naturally deposited sand in some areas.  These layers were each generally brown and 
they were separated by a thin layer of peaty organics in most areas.  At about five feet 
deep, the material switched to very fine silt that was dark gray and appeared to be 
generally moist.  This material was saturated at approximately six feet below the ground 
surface (one foot below the bottom of the excavation).  A total of 22 field screening 
samples were collected from the excavation bottom and sidewalls at varying depths to 
assess these different materials.  PID results ranged from 13.6 to 1148 parts per million 
(ppm), as shown.  Only five locations were below 100 ppm and most of these were 
along the northern edge of the excavation.  These elevated field screening results 
confirmed that soil contamination was present throughout the different layers across the 
excavated area.  No obvious source had been observed during the excavation and 
none could be discerned from the available data.   
 
On September 15, 2008, NORTECH personnel mobilized to the site to collect 
laboratory soil samples from the area of excavation for contaminant characterization.  
Based on discussions with the site owners, expedited sample analysis was planned to 
characterize the contaminants of concern in this area prior to continuing with excavation 
in this area.  Samples were collected for DRO and VOC analysis to determine if the 
contamination contained any chlorinated solvents in addition to the petroleum.   
 
Three samples were collected from the locations with the highest field screening results 
within the three different soil types identified at the site: silt, sandy gravel, and sand.  
The sample S1 was collected from the moist silt at the excavation bottom, about five 
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feet bgs.  Sample S2 was collected from the sandy gravel fill, about two feet bgs.  
Sample S3 was collected from the natural sand layer beneath the peaty organics at 
approximately 2.5 feet bgs.  Sample locations are shown in Figure 4. 
 
September 15 to 24 
During this period, NORTECH and NC Machinery reviewed the previous investigations, 
surveys, and other files to try to determine the source of the contamination.  No 
building, tanks, or other obvious source of contamination was identified or reported to 
have been present in this area.  The lab results indicated that this release was 
consistent with diesel fuel and/or heating oil and no chlorinated solvents were present.  
NORTECH also discussed the site with ADEC to formulate a plan to address the 
contamination and not delay the planned construction work.   
 
September 24-26, 2008 
On September 24, 2008, NORTECH met with representatives of Roger Hickel 
Construction and ADEC at the Site to discuss the initial characterization sampling 
results and establish a course of remedial action for the site.  A temporary well point 
was installed in the smear zone soil to collect a sample of the groundwater.  This well 
point had an extremely low recharge rate and the sampling effort was abandoned.  
Three exploratory trenches were excavated to the west and south of the known area of 
contamination to determine the extent of contaminated soil remaining above the water 
table (vadose zone contamination).  A total of 23 field screening samples were 
collected from the sidewalls at varying depths within these three trenches.  The 
screening results indicated that vadose contamination was limited to the north and 
generally decreased to the west and south.  Based on these observations, excavation 
of the contaminated vadose zone soil appeared to be a viable remediation alternative 
and was planned for the following day.   
 
The remedial excavation and field screening was completed on September 25, 2008.  
The excavation was limited to a depth of about five feet, the point at which the smear 
zone silt was encountered.  In general, three samples were collected at each sampling 
location along the excavation sidewall to confirm the removal of the contaminated soil 
material at varying depths.  In the event that screening results indicated that 
contamination was still present (results greater than 20 ppm), additional excavation was 
conducted in these areas until the field screening results were less than 20 ppm.  A 
total of 94 field screening samples were collected during the excavation effort.  The 
total surface area of excavation was approximately 4,100 square feet in area.  An 
estimated volume of 800 to 1,000 cubic yards of contaminated soil was excavated from 
this area. 
 
A total of 22 field screening samples were collected from the excavation bottom to help 
define the extent of smear zone contaminated soil remaining in place at the limits of 
excavation.  Field screening results from these samples ranged from 3.1 to 983 ppm 
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(Figure4).  Additionally, an exploratory test pit into the groundwater confirmed that the 
saturated silt collapsed easily and was contaminated to at least six feet below the 
ground surface.  The depth of contamination below the water table could not be 
determined during these activities and gravel was not encountered in this excavation.  
These observations indicated that excavation in the smear zone would be difficult and 
would not be a successful remediation strategy and that delineation of groundwater 
contamination through soil borings and/or temporary sampling points would be more 
appropriate.   
 
Laboratory soil samples were collected on September 26, 2008 following review of the 
field screening from the remedial effort.  Samples were collected from the excavation 
sidewalls to confirm that the contaminated soil material had been removed.  A total of 
seven soil samples (six primary samples and one sample duplicate) were collected from 
the locations of the highest field screening results (Figure 4).  The samples were 
submitted for DRO and BTEX analysis, the identified COCs at the Site.  One additional 
soil sample (SB1) was collected from the excavation bottom at the location of sample 
S1 (collected on September 15) and was submitted to the laboratory for polycyclic 
aromatic hydrocarbon (PAH) analysis.  This sample was collected to provide further 
characterization of the contaminated smear zone soil which remained in place at the 
limits of excavation.   
 

5.0 LABORATORY RESULTS 

5.1 Initial Results 

Three samples were collected on September 15, 2008 to assess and characterize the 
contamination that was suspected at the property.  The summary of compounds 
detected by the laboratory is shown in Table 1 under “Initial Sampling.”  Copies of the 
laboratory analysis reports are included in Appendix 5. 
 
The laboratory results confirmed the presence of diesel range organics (DRO) 
contamination in these three samples in concentrations (1,740 mg/kg to 18,160 mg/kg) 
above the ADEC Method 2 Cleanup Level for soil (250 mg/kg).  The results were non-
detect for residual range organics (RRO) at a detection limit of 494 mg/kg, well below 
the ADEC Cleanup Level for soil (10,800 mg/kg).  The volatile organic compound 
(VOC) analysis identified 13 petroleum-related compounds were present at various 
levels at the three locations.  These included benzene, toluene, ethylbenzene, and 
xylenes (commonly referred to as BTEX) in one or more of the samples.  Of these, the 
benzene concentration in S1 (0.231 mg/kg) was the only BTEX compound to exceed 
the ADEC Cleanup Level (0.025 mg/kg) in these samples.   
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A variety of other benzene derivatives were also identified above the laboratory 
detection limits in one or more of the three samples.  The other specific VOCs detected 
include:  1,3,5-trimethylbenzene, 1,2,4-trimethylbenzene, n-butylbenzene, sec-
butylbenzene, tert-butylbenzene, isopropylbenzene, n-propylbenzene, and p-
isopropyltoluene.  The highest detected concentration of any of these compounds was 
below the corresponding ADEC Cleanup Level.  No chlorinated solvents were detected 
in these samples. 
 
Sample SB1 for polycyclic aromatic hydrocarbons (PAHs) was collected from the S1 
location during the September 26 sampling event discussed in Section 5.2.  Although 
this sample was collected during the later sampling event, the results are included here 
with the other S1 results for a more thorough discussion of the S1 location.  Five of the 
PAH indicator compounds were detected, including phenanthrene, fluorene, 
naphthalene, 2-methylnaphthalene, and 1-methylnaphthalene.  The concentrations of 
three of these compounds (naphthalene, 2-methylnaphthalene, and 1-
methylnaphthalene) exceeded their respective ADEC Cleanup Levels. 
 
5.2 Confirmation and Closure Results 

The results from the initial sampling event confirmed that contamination was limited to 
petroleum and appeared consistent with a release of diesel fuel.  Based on these 
results, subsequent laboratory analysis was limited to DRO and BTEX.  A total of seven 
soil samples (Ex1 through Ex7) were collected at the limits of the cleanup excavation on 
September 26, 2008.  DRO was not detected in these samples with a maximum 
detection limit of 109 mg/kg, well below the ADEC Cleanup Level.  The only BTEX 
concentration above an ADEC Cleanup Level was benzene in sample Ex1 (0.0341 
mg/kg relative to a cleanup level of 0.025 mg/kg).  Ethylbenzene was also detected in 
this sample at a concentration of 0.172, well below the cleanup level of 6.9 mg/kg.  
Toluene and xylenes were not detected in Ex1 and no BTEX compounds were detected 
in Ex2 through Ex7.   
 
5.3 Quality Control Summary 

The initial field sampling effort was intended to provide a basic assessment of the 
contaminants of concern in the areas with the highest levels of contamination.  This 
data was used primarily to identify the presence of chlorinated compounds and verify 
that additional excavation was not going to develop a large quantity of a RCRA 
hazardous waste.  The field methods were consistent with ADEC guidelines and the 
sample integrity is of adequate quality.  An ADEC Laboratory Quality Review Checklist 
that includes data for each of the two laboratory reports related to this effort is included 
in Appendix 5.  This identifies a few minor surrogate and laboratory control issues 
related to the high concentrations of petroleum in the sample, but none of these 
significantly affect the usability of the data as described in this report. 
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The confirmation field sampling effort was intended to verify that the limits of excavation 
met the ADEC Cleanup Levels.  This activity requires a higher level of quality control 
than the initial sampling event.  The field methods were consistent with ADEC 
guidelines and the sample integrity is of adequate quality.  A field duplicate was 
collected and each analyte was non-detect in both the primary and duplicate samples, 
which is acceptable to confirm that the data is of adequate quality.  An ADEC 
Laboratory Quality Review Checklist for the laboratory report from this effort is included 
in Appendix 5.  No issues were found with the EX1 through Ex7 samples and the data 
is usable as presented.  The primary concerns identified in this sampling event are 
related to PAHs in SB1.  This sample was collected to characterize the PAHs at the S1 
location, which was known to be contaminated.  These quality control issues are not 
considered significant for this characterization and the data is also usable as presented.   
 

6.0 ANALYSIS 

NORTECH has completed initial site characterization activities at 801 Van Horn Road in 
Fairbanks, Alaska.  The historical use of the site was related to gravel mining and 
trucking operations, primarily during construction of the Trans Alaska Pipeline.  In more 
recent years, the buildings have been removed and the surrounding area has been 
subdivided for redevelopment.  The site is currently being developed by NC Machinery 
Company as a sales and maintenance facility for heavy equipment.  NORTECH 
completed initial characterization efforts to identify the primary contaminants of 
concern.  After receiving these results, NORTECH worked with the owner and ADEC to 
develop an excavation strategy to allow site characterization to occur within minimal 
impacts to the construction schedule.  The field activities were completed in general 
accordance with ADEC guidance documents and verbal discussions with ADEC 
personnel.   
 
6.1 Former Slab Area 

An area with an odor and elevated field screening results was observed near a former 
concrete slab.  Approximately 20 cubic yards of contaminated gravel was removed from 
a shallow excavation in this area.  Initial excavation in this area had been with a 
bulldozer and the original quantity of contaminated soil was probably less than five 
cubic yards.  The total volume of contaminated soil was inadvertently increased prior to 
identification by the operator due to the excavation method (bulldozer).  The center of 
the contamination was identified near the slab and the small amount of remaining 
contaminated soil was subsequently removed and placed in a short term stockpile.  
Contaminated soil was also segregated from the excavated pile and added to the short 
term stockpile.   
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No visibly stained soil was observed and olfactory observations indicated that the 
contamination was consistent with diesel fuel.  No obvious source of the contamination 
was observed, but it is believed to have resulted from an activity associated with the 
former building.  The highest field screening was 160 ppm.  PID readings at the limits of 
excavation were below 5 ppm following the removal of the apparent source area.  Due 
to the limited quantity and low field screening results, the prime contractor indicated that 
laboratory samples of this excavation and stockpiled material were not necessary.   
 
6.2 Western Edge of New Building 

6.2.1 Possible Sources 

A second area with an odor of petroleum contamination was identified during slope 
stabilization at the western edge of the new building limits.  No obvious source of 
contamination was identified during the site preparation in this area according to the 
operators that were present.  This area of contamination is located southwest of the 
former concrete slab that was removed and this contamination was not related to the 
contamination described in Section 6.1.   
 
Based on a review of readily available aerial photographs, the former slab appears to 
be the western end of a warehouse that was built between 1964 and 1979.  The 1979 
photo shows that this second identified area of contamination is near the west end of a 
truck or trailer parking area located south of the former warehouse.  No obvious source 
of contamination (truck wash area, dispenser system canopy, etc) is visible in this aerial 
photograph (Figure 6, top).  However, this photograph shows the site during an active 
period of time and vehicles and equipment are stored all around the site, suggesting 
that the potential for a release of diesel fuel existed during this operation.  An aerial 
photograph from 2006 is also included in Figure 6 (bottom) for comparison to the site at 
the time of the Phase I ESA.   
 
In addition to the potential for a release from historical uses, diesel contaminated soil 
was spread across a portion of the former Tract F.  This was part of the ADEC 
approved remediation effort for another contaminated area nearby.  The exact location 
of this land spreading activity on Tract F has not been identified at this time.  However, 
the Phase I ESA indicated that the planned building was not expected to be located in 
the land spreading area.  Additionally, the land spreading was approved by ADEC for 
low level contaminated soils.  The contamination observed is not consistent with the 
land spreading that was reported.   
 
No potential tanks, drains, or other structures were observed during the excavation that 
could have been a potential source for this contamination.  Based on the field screening 
results and field observations, the release was most likely related to surface activities 
during some historical activity at the site.  At this time, the source of the release is 
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believed to have been removed from the property and the release has been stopped.  
While determining the source of the release could facilitate a future cost recovery effort, 
no additional effort is recommended to identify the source at this time.   
 
6.2.2 Corrective Action – Vadose Zone Soil 

Initial investigation in the contamination at the western edge of the planned building 
indicated that the contamination probably exceeded the 20 cubic yards observed near 
the slab and that the contamination probably extended to groundwater as well.  The 
excavation was expanded about 25 feet beyond that needed for the new building to 
provide better characterization of the soils and scope of the contamination, as well as 
try to remove the most contaminated soils.   
 
During this initial assessment, four distinct layers of material were observed in the area: 
imported gravel fill to a depth of about 2.5 feet, a thin (<6 inches) layer of peat and 
organics representing the original site surface, and then a layer of sand grading to fine 
sand/silt approximately 2 feet thick.  At approximately 5 feet below grade, the material 
changes to very fine silt that has some plasticity, indicating that a trace of clay may also 
be present.  This material becomes saturated at a depth of approximately 6.5 feet 
below grade, although the recharge rate is extremely slow.  A previous exploratory 
excavation done by Exclusive personnel inside the planned building footprint indicates 
that the fine silt extends to a depth at least 14 feet below grade.  Where saturated, this 
layer also has very little structure and a test pit into the saturated zone would not 
remain open once the excavator bucket had been removed.   
 
Field screening and visual observations indicated that the volume of contaminated soil 
was going to be well over 100 cubic yards and that groundwater had been impacted.  In 
order to characterize the contamination, the three initial samples were collected from 
the three main soil horizons at the site: gravel, sand, and silt. These results confirmed 
that petroleum contamination consistent with diesel fuel was present in each of the 
three layers.  Based on the observations of the silt, groundwater at the site was also 
impacted and the top of the silt layer appeared to be the top of the groundwater smear 
zone.   
 
These observations were used to develop an excavation plan for removing the 
remaining soil contamination above the smear zone.  This was done to reduce the 
likelihood that any future excavation near the new building would be necessary.  The 
excavation plan was proposed to ADEC via email and the overall project objective of 
removing contaminated soil above the top of the smear zone (approximately 5 feet 
deep) was approved in a meeting at the site.  During this meeting, the parties 
recognized that groundwater delineation and a remediation plan for excavated soil 
would need to be developed over the winter for execution in 2009.   
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Excavation began at the end of the meeting.  Three assessment trenches were 
excavated to the west and south to determine the extent of contamination.  Field 
screening results were used to delineate the zone of contamination for excavation and 
the removal action took place the following day.  The remedial excavation resulted in 
the removal of an estimated total of 800 to 1,000 cubic yards of secondary source 
contaminated soil from the Site.  This material was stockpiled on plastic sheeting and 
covered securely for the winter. 
 
The closure samples Ex1 – Ex7 are representative of the field screening results at the 
limits of this excavation.  Only one of these samples, Ex1, had a detectable 
concentration of any of the contaminants of concern.  Benzene was detected at a 
concentration of 0.0341 mg/kg, slightly above the ADEC cleanup level of 0.025 mg/kg.  
Ethylbenzene was also detected in this sample at a concentration of 0.172 mg/kg, 
below the ADEC cleanup level of 6.9 mg/kg.  No contaminants of concern were 
detected in the other six samples.   
 
Based on these results, the corrective action was successful at removing most of the 
contaminated soil above the smear zone.  However, since clean sidewalls were not 
achieved at every location, ADEC is expected to require additional sampling and/or risk 
assessment for the final closure of this site.  Due to the limited contamination that most 
likely remains at this edge of the excavation, a small excavation of ten yards or less is 
expected to result in complete removal of the contaminated vadose zone soil at Ex1.  
Since excavation equipment will be present at the site during construction and soil will 
most likely be treated at the site, this appears to be a reasonable solution for this site.   
 
However, the benzene concentration at the Ex1 location does not necessarily require 
an additional corrective action.  A limited evaluation of the risk in this area would most 
likely show that the remaining contamination does not pose a significant risk to human 
health and the environment.  Alternatively, additional assessment through two or three 
shallow soil borings may show that the disturbance from excavation, backfilling, and 
compaction was adequate to remediate the soils in the area and that the benzene 
concentration is now below the cleanup level.  If additional excavation is not reasonable 
for this site, either of these alternatives should be pursued with ADEC.   
 
6.2.3 Groundwater Contamination 

An undetermined volume of secondary source contaminated soil remains in the smear 
zone at the site, beginning approximately five feet below grade.  The area of smear 
zone contamination was not fully defined during the project effort, but field screening of 
the excavation bottom indicates that contaminant concentrations were generally 
decreasing towards the north, south, and west limits of the vadose zone excavation.  
Continued excavation of clean vadose zone soil is not considered a cost effective 
means of delineating smear zone contamination and was not undertaken.   
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Contaminated sites in this area have historically been difficult to assess due to the tight 
silt soil formation that is saturated.  The silt layer at one nearby site extends to a depth 
that varies between 8 and 12 feet below grade.  At another nearby site, the silt layer 
retains water and acts as an aquitard at a depth of about eight feet, with a dry gravel 
layer is present between the bottom of the silt layer and the top of the water table at 12 
feet below grade.  Pockets of silt have also been observed in this depth range at other 
nearby sites.  While the silt material at this location is saturated, movement of both 
water and contamination through this material is relatively slow.  During this project, a 
hand-driven well into the silt did not produce enough water for a sample over a several 
hour period.  Due to the slow recharge of water, delineation of the contamination within 
the silt formation should be done using soil borings with field screening and/or soil 
sampling.   
 
The regional aquifer is known to have much higher hydraulic conductivity with a 
gradient generally to the northwest.  The higher regional hydraulic conductivity is due to 
the presence of much coarser sands and gravels across much of the Chena/Tanana 
floodplain, which are evidenced by the gravel mining operations to the south of the site.  
The silt layer at the site appears to extend into the top of the regional aquifer that is 
normally present between 10 and 15 feet below grade.  The current data is not 
adequate to address the potential for contamination in the regional aquifer.  This aquifer 
should be characterized through either soil borings that show the contamination does 
not extend to the bottom of the silt formation or groundwater samples from the regional 
gravel aquifer itself.  Additional review of the geotechnical reports for this site is 
recommended to determine the depth of the silt layer and both methods of assessment 
are recommended to provide the most accurate characterization of the site.  
 
6.3 Contaminants of Concern 

The known areas of contamination at this site appear to be primarily related to diesel 
fuel, which is consistent with the known use of the site by a trucking operation.  ADEC 
regulations require testing at diesel releases to include DRO and BTEX compounds at 
each sample location, with limited testing for PAHs.  Since the release had not been 
documented, the initial samples for this characterization, as well as the 2007 
investigation, also included VOCs such as chlorinated solvents.  RRO was also 
included in some samples to determine if heavier oils were also present in the 
contamination.  
 
During this project and a previous Phase II investigation in 2007, DRO has been 
suspected as the primary contaminant of concern due to the previous use of the area 
by a trucking company.  During these investigations, DRO has been found several 
orders of magnitude above the ADEC cleanup level at several locations, even where 
other analytes have not been found.  Based on these results, DRO is considered the 
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primary contaminant of concern at the site.  Since the vadose zone soil confirmation 
samples did not contain DRO, no additional DRO testing is considered necessary 
during future vadose zone assessment or corrective action.  DRO analysis will be 
necessary during smear zone and groundwater delineation and characterization.  
 
The VOC results from both 2007 and 2008 indicated that VOC contamination is limited 
to petroleum related compounds.  Chlorinated solvents have not been detected in the 
three samples located in this area or the other five samples from across the site.  A 
total of 13 petroleum related VOCs have been detected in the smear zone 
contamination that remains at the site.  These include the BTEX compounds, 1,2,4- and 
1,3,5-trimethylbenzene, several butyl- and propylbenzene compounds, and 
naphthalene.  Of these VOCs, only benzene (0.231 mg/kg) remains above the ADEC 
Cleanup Level (0.025 mg/kg) in the smear zone.  Benzene also remains slightly above 
the ADEC Cleanup Level in one location at the limits of the corrective action.  Based on 
these results, the only VOC that remains a contaminant of concern at the site is 
benzene.  Additionally, benzene is the only contaminant of concern that remains in the 
vadose zone soils.  Benzene analysis will be necessary during smear zone and 
groundwater delineation and characterization. 
 
PAH analysis was completed on the contaminated smear zone soils.  Five of the 18 
PAHs were detected, with three of these (naphthalene, 1-methylnaphthalene, and 2-
methylnaphthalene) detected at concentrations that exceed the ADEC cleanup levels.  
PAH analysis was not considered necessary at the limits of excavation because these 
heavier compounds do not normally migrate as far as lighter compounds such as 
benzene.  Based on these results, PAHs remain a potential concern in the smear zone.  
No additional PAH analysis is considered necessary during future vadose zone 
assessment or corrective action.  PAH analysis will be necessary during smear zone 
and groundwater delineation and characterization, although the PAH compounds 
generally have a more limited ability to dissolve and be transported with groundwater, 
so a limited sampling program is recommended.   
 
Two different analytical methods have been used to measure VOC concentrations at 
the site: EPA Method 8021 and EPA Method 8260.  Method 8021 measures only the 
four BTEX compounds, while Method 8260 measures a wide variety of VOCs, including 
chlorinated solvents and many additional petroleum related compounds.  Method 8260 
is generally regarded by the laboratory as a more accurate method for BTEX 
compounds because there is less likelihood of interference from other closely related 
VOCs, since these are also quantified.  Comparison of these two methods at other sites 
indicates that BTEX concentrations by Method 8260 are generally slightly lower than by 
Method 8021.  No samples collected at this site were analyzed by both methods for a 
site-specific comparison.  Method 8260 is generally more expensive than Method 8021. 
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The analyte list for Method 8260 also includes naphthalene, which is also included in 
the Method 8270 SIMS analysis for PAHs.  Naphthalene is one of the larger/heavier 
compounds measured by Method 8260 and the smallest/lightest measured by Method 
8270.  The laboratory also regards the Method 8260 analysis as more accurate than 
the Method 8270 analysis for naphthalene because of the procedure used to capture 
the contaminants from the sample is more efficient (collects more naphthalene) and is 
less subject to interference.  At other sites, the naphthalene concentration has generally 
been lower by Method 8260 analysis than by Method 8270.  Samples from the same 
smear zone location were analyzed by both methods at this site and the Method 8260 
result was lower.  The cost of the Method 8270 analysis is generally similar or higher 
than the Method 8260 analysis and varies more from lab to lab.   
 
Since Method 8260 is generally believed to provide the most accurate data and covers 
both benzene (VOCs) and naphthalene (PAHs), this analytical method is recommended 
for future smear zone and groundwater delineation efforts.  This is also expected to 
slightly reduce the cost associated with the overall sampling program by reducing the 
number of analytical methods and duplication of analyses for the same compounds.  
Two of these samples are recommended for analysis by Method 8270 to verify that 
naphthalene is a reasonable indicator of 1- and 2-methylnaphthalene concentrations.  
DRO analysis will also be required on each sample during delineation and 
characterization efforts.    
 
The following table summarizes the contaminants of concern (COCs) and 
recommended analytical methods for future work at this site.   
 

Vadose Zone Soil 
COC Analytical Method Notes 

Benzene Method 8260 Includes other VOCs 
   
   

Smear Zone and Groundwater 
COC Analytical Method Notes 

Benzene Method 8260 Includes other VOCs 
Naphthalene Method 8260 Indicator of PAHs 

DRO AK 102  

Other PAHs Method 8270 SIMS 
Limited to 2 samples per media 

(soil & water) to verify use of 
naphthalene as indicator 
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6.4 Exposure Pathways 

A preliminary conceptual site model (CSM) is included with this report as Appendix 4.  
Since the property is being developed as a long-term commercial/industrial facility, the 
CSM indicates the primary potential receptors are construction workers (until the facility 
is completed), future employees, and visitors to the site.  The CSM discussion here has 
been separated into the contaminated media that remains in place at the site.   
 
A small amount of contaminated soil remains in place at the limits of the corrective 
action excavation at location Ex1, approximately five feet below grade.  Benzene is the 
only contaminant of concern at the location.  The benzene contamination exceeds the 
migration to groundwater pathway and the saturated silt smear zone is already known 
to be contaminated based on observations during the excavation.  The surface finish of 
the Ex1 location is expected to be a gravel parking area for heavy equipment, with 
some limited potential for additional migration of the benzene towards the groundwater.  
The benzene concentration does not exceed the inhalation or direct contact cleanup 
levels, so these pathways are not complete.  The benzene concentration is below the 
residential screening level for vapor intrusion, so this pathway is also not complete.   
 
Smear zone soil contamination at the site includes DRO, benzene, naphthalene, 1- and 
2-methylnaphthalene at levels exceeding the migration to groundwater pathway.  Actual 
dissolved concentrations of these contaminants have not been measured due to the 
low recharge rate of the silt layer.  The regional aquifer that is believed to be present 
beneath the site has also not been tested.  As with the benzene contamination in the 
vadose zone, the concentrations of most of these compounds are below the inhalation 
and direct contact cleanup levels.  Contaminated soil in the top five feet has been 
removed in an effort to reduce the potential for direct contact with contaminated soil.  
 
At this time, construction plans do not require additional excavation or work in this area.  
The primary exposure pathway from the remaining contamination is to workers doing 
assessment and corrective action related to this contamination.  The potential for 
migration of these contaminants to outdoor air is also possible.  Migration to indoor air 
is also and needs to be further evaluated in relation to recent guidance documents 
when the groundwater assessment has been completed.   
 
Migration with the groundwater is also a significant concern as the regional groundwater 
is known to have a high hydraulic conductivity.  The property and new facility will be 
connected to the Golden Heart Utilities public water system and exposure to persons at 
the site through contact with contaminated groundwater is not expected.  A preliminary 
well search has indicated that no buildings within one-half mile to the west of the 
release use water wells for drinking.  The use of groundwater and construction details 
of any groundwater wells that are in use in the area will be confirmed during the 
planned future assessment activities.   



Initial Site Characterization Report 
801 Van Horn Road 

Fairbanks, Alaska 
May 5, 2009 

 

 
 

F:\00-Jobs\2008\1082 F - Van Horn Rd Pre-Demo Hazmat Assmt\Reports\POL\090315-Site-Char-Report-V6.Doc 

 

 

21

6.5 Management and Remediation Strategies  

The site is managed through the ADEC Contaminated Sites Program (CS).  The CS 
program offers some flexibility in long-term management of contaminated sites once the 
risks have been identified and evaluated.   
 
6.5.1 Remaining Contaminated Vadose Zone Soil 

At the completion of the corrective action effort, laboratory results indicate that a small 
amount of soil with a benzene concentration slightly above the AEC cleanup level 
remains in place at the Site.  This limited area of contamination could probably be 
addressed through either additional corrective action excavation or additional risk 
assessment.  A corrective action excavation in this area would probably be less than 
ten cubic yards and two more laboratory samples for benzene only would be necessary 
to show that clean limits have been reached.  Additional risk assessment is anticipated 
to require three shallow soil borings and laboratory samples for benzene only.   
 
Excavation equipment will be used during construction of the new facility and soil boring 
equipment will be present during the groundwater delineation and characterization, 
indicating that either of these options will be relatively easy.  Excavation of the 
contaminated soil will reduce the need for long-term management of the vadose zone 
soil and leave the site with only groundwater contamination to address over time.  Also, 
contaminated soil is expected to be landfarmed on the site, significantly reducing the 
cost per quantity of soil excavated.  Based on these factors, excavation to remove the 
remaining vadose zone soil is recommended.   
 
6.5.2 Stockpiled Soil 

The corrective action excavation that was undertaken removed the majority of this 
contaminated soil.  Approximately 800 to 1,000 cubic yards (1,200 to 1,500 tons) of 
contaminated soil remains stockpiled at the site awaiting remediation in a stockpile that 
is consistent with ADEC short-term stockpile guidelines (less than 180 days or through 
the winter).  Fairbanks has two primary remediation alternatives for this type of material:  
thermal remediation and landfarming.   
 
Thermal remediation can be done on-site or off-site.  A fixed location for thermal 
remediation is available and is normally significantly cheaper than setting up a portable 
unit for contaminated soil in the greater Fairbanks area.  The primary advantage of 
using thermal remediation is that it can be done in a short period of time (by the end of 
the 2009 summer season) and requires minimal planning and management.  The 
thermal remediation facility provides a certificate of thermal remediation and disposes 
of the treated soil.  The primary disadvantage of thermal remediation is cost, which is 
currently around $175.ton for 2009, not including transportation to the facility.   
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Landfarming of material in Fairbanks has also been used successfully at multiple sites.  
This process requires development of a work plan for review and approval by ADEC 
and regular maintenance of the remediation cell.  This remediation method is normally 
less expensive, particularly if equipment is readily available for tilling the cells.  Using 
this method also allows the material to remain on site, which may allow treatment to a 
site-specific alternative cleanup level instead of to ADEC Level A cleanup levels.  The 
primary limitation to landfarming is the availability of space for the remediation cells and 
adequate access for tilling.  This process also normally requires a multi-year 
commitment to the project, which may conflict with long-term development plans.   
 
Landfarming is the recommended alternative for remediation of the current stockpile 
based on the availability of equipment and space, as well as the compatibility with the 
long-term development plans for the site.  A remediation work plan for this project 
should also include development of site-specific remediation objectives that factor in the 
known spreading of contaminated soil on or near this property as part of a similar 
remediation project.  This work plan should be developed and submitted as a 
standalone document so that it can be readily distributed to and understood by future 
managers and users of the property.   
 
6.5.3 Groundwater 

The current groundwater data is limited to one sample of silty soil from the top of the 
smear zone.  Two different saturated zones are expected to be encountered at the site: 
a silt formation near the surface and a gravel formation at depth.  The silt formation is 
expected to be saturated, but produce very little water and have limited potential for 
contaminant migration.  The gravel formation is expected to be more representative of 
the regional aquifer and have greater potential to move contaminants off-site.   
 
In order to more accurately identify and manage the risks associated with this site, 
characterization of both of the silt and gravel formations is recommended.  Soil borings 
that extend through the silt and penetrate the top of the regional aquifer are 
recommended to evaluate the depth of the interface between these layers.  Soil 
samples of the silt layer are expected to be necessary because the low-flow material is 
not expected to produce adequate water for a sample.  Sampling of the water in this 
layer has also produced inconsistent results at other nearby sites that are probably not 
representative of the actual groundwater conditions.  These samples will be more 
representative of the potential exposure pathways that involve migration of 
contaminants upward into outdoor and/or indoor air.   
 
Soil samples from regional aquifer layer are expected to be unnecessary.  This material 
is typically saturated and loose and soil samples are typically inconclusive. 
Groundwater samples from the regional aquifer layer are expected to be more 
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representative of the actual potential for contaminant migration off the site.  A 
combination of small diameter wells and temporary groundwater sampling points is 
recommended to provide a good snapshot of the current conditions as well as provide 
the basis for a long-term monitoring program.   
 
Recommended sample locations are shown in Figure 5.  This includes soil borings, 
temporary sampling points, and permanent well installations.  These locations were 
based on field observations that contamination was not observed in the building 
footprint excavation to the east and the general west-northwest gradient that is 
observed in the regional aquifer and at other contaminated sites nearby.  The objective 
of this sampling event is to find clean soil and groundwater around the edges of the 
contamination.   Figure 5 also includes several additional points that may be necessary 
in the event that field observations indicate that contamination is significantly different 
than expected.   
 
Use of direct push methods, such as the Geoprobe MacroCore system, is 
recommended to minimize the development of investigation derived wastes (IDW) as 
well as provide the most reliable recovery rates in this type of saturated soils.  These 
systems also provide a high level of flexibility in the field as tools can be changed 
quickly to evaluate different media.  Soil samples will be field screened using a PID to 
evaluate relative levels of contamination.  Several field parameters, including dissolved 
oxygen, pH, ORP, and conductivity, will be measured during groundwater purging.  The 
recommended analytical program for this delineation and characterization effort is for 
DRO and VOC analyses.  Two soil samples and one groundwater sample should also 
be analyzed for PAHs.  This work should be completed during the summer of 2009 and 
the specific dates will be selected based on the available of direct-push subcontractors 
and to minimize impacts to the construction project.   
 
The data collected during this recommended characterization effort will be used to 
evaluate the risks associated with the contamination in the saturated zones and the 
potential effectiveness of different remediation strategies.  Based on the current field 
observations, active groundwater remediation may not be necessary or cost effective.  
In this case, the data will be used to develop a long-term management strategy for the 
property.  This section of this report is intended as a work plan for the groundwater 
characterization effort.  This should be submitted to ADEC for review to expedite the 
review process and provide maximum flexibility for scheduling during the 2009 season.  
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7.0 CONCLUSIONS AND RECOMMENDATIONS 

NORTECH has completed building demolition and initial site characterization at 801 
Van Horn Drive in Fairbanks, Alaska.  The site is currently being developed by NC 
Machinery Company as a sales and maintenance facility for heavy equipment.  The site 
was originally developed as part the Tennessee Miller Subdivision and was used by a 
gravel mining and trucking operation, primarily during construction of the Trans Alaska 
Pipeline.  Prior to the purchase and development by NC Machinery, most of the original 
buildings had been removed and environmental cleanup had been undertaken on 
several other parcels within the Tennessee Miller Subdivision, after which the area had 
been subdivided for redevelopment.   
 
NC Machinery completed Phase I and Phase II investigations as part of the acquisition 
and development of the site.  The Phase I indicated that DRO contaminated soil had 
been landspread nearby as part of previous remediation efforts on nearby parcels that 
were part of the original Tennessee Miller Subdivision.  The Phase II efforts indicated 
that a small amount of DRO contamination was present at a location well outside the 
planned building footprint.  Together, these investigations indicated that other small 
pockets of contamination may be encountered at the site during development activities.   
 
This report documents the identification and handling of two areas of contamination at 
the site: a small area near a former concrete slab and a larger area at the western edge 
of the planned building.  These two areas are discussed in the following sections.  
 
7.1 Former Slab Area 

NORTECH completed field screening of contamination near a former concrete slab at 
the site.  The source of the contamination was not identified, but is believed to have 
been related to activity at the former building.  Based on the field efforts completed at 
the former slab, NORTECH has developed the following conclusions and 
recommendations related to contamination in this area: 
 

 Elevated field screening results up to 50 ppm were observed in this area 
o No visibly stained soil was observed 
o Olfactory observations indicate that the contamination was consistent with 

diesel fuel 
 Approximately 20 cubic yards of contaminated soil were segregated from the 

shallow excavation and associated stockpile 
o Field screening was used to direct the excavation 
o PID readings at the limits of excavation were below 5 ppm  
o No contaminated soil was left at the limits of the excavation 
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o Mass excavation of the area continued after the contaminated soil was 
segregated 

 The quantity of contaminated soil was inadvertently increased due to the method 
of excavation 

o Site excavation was being completed with a bulldozer because no known 
concerns were documented in the Phase I or Phase II reports 

o The equipment operator stopped as soon as the environmental concern 
was suspected 

o The original volume of contaminated soil was estimated at less than five 
cubic yards  

 This material was placed in a short term stockpile pending remediation 
o Additional diesel contaminated material (discussed below) has been 

added to the stockpile 
o On site landfarming appears to be a viable remediation option for this 

material 
 
7.2 Western Edge of New Building 

The second area of suspected contamination was identified during slope stabilization at 
the western edge of the new building limits.  The contamination in this area appeared to 
be more extensive than the former slab area and also appeared to impact groundwater.  
The field activities completed to date were intended as a limited corrective action to 
reduce the likelihood of having to excavate additional soil within the structural prism of 
the planned building.  Based on the data collected during the activities at this location, 
NORTECH has developed the following conclusions and recommendations related to 
contamination at the western edge of the planned building: 
 
Sources and Source Control 

 Laboratory results indicate the contamination is primarily weathered diesel fuel or 
heating oil 

 This area of contamination is not directly linked to the contamination at the 
former slab area 

 Aerial photographs from a period of operation (1979) were reviewed 
o Vehicles and equipment are stored all around the site 
o No fuel canopy, fuel island, large stained area, or other obvious source of 

contamination is visible  
 Diesel contaminated soil was spread across a portion of the former Tract F as 

part of the ADEC approved remediation effort  
o The exact location of this land spreading activity on Tract F has not been 

identified  
o This was approved for relatively thin surface layers of low level 

contaminated soils only 
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o The contamination observed is not in a thin layer or at the ground surface 
o This contamination is not related to the former land spreading activity 

 No drainage, fuel storage, or other potential source structure was observed 
during excavation in this area 

 The source, although not identified, is no longer ongoing 
 Additional source identification is not considered necessary or recommended 

 
Vadose Zone Soil Contamination 

 A total of 800 to 1,000 cubic yards of contaminated soil were excavated from the 
vadose zone (soil above the top of the saturated smear zone) 

 Field screening and laboratory sampling indicate that most vadose zone soil 
contamination has been removed 

o Five sidewall locations met the ADEC cleanup levels for petroleum 
compounds 

o The benzene concentration is slightly above the ADEC cleanup level at 
the one other sidewall location 
 Migration to groundwater is the only potential exposure pathway 

that is complete for this limited quantity of soil 
 Excavation is recommended to remove the limited amount of 

benzene contaminated soil (about 10 yards) that remains 
 Laboratory closure sampling of this small excavation should be 

limited to benzene 
 The limited amount of contaminated soil excavated should be 

placed in the existing stockpile 
 The contaminated soil that has been excavated has been placed in a stockpile 

while reviewing remediation options 
 
Groundwater and Smear Zone Contamination and Physical Characteristics 

 A soil sample indicates petroleum contaminants are present in the saturated silt 
that is found at the top of the groundwater smear zone 

o A groundwater sample could not be collected in the saturated silt due to 
the low hydraulic conductivity of the silt  

o The saturated silt layer extends to at least 14 feet below the ground 
surface in a test pit within the building footprint 

o The saturated silt layer does not represent the high hydraulic conductivity 
regional aquifer that underlies the area 

o Off-site migration of contaminants through the saturated silt is unlikely 
 Additional assessment of the aquifer materials and potential contaminant 

migration within the groundwater is recommended 
o Existing geotechnical borings should be reviewed to determine the depth 

of the silt layer and to the regional gravel aquifer across the entire site 
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o Soil borings should be advanced and field screened at several potential 
groundwater sample locations to verify the depth of the silt layer  

o Groundwater sampling efforts should be focused on the gravel aquifer 
o Additional soil samples may be necessary to assess the contamination in 

the silt layer 
 
Smear Zone and Groundwater Contaminants of Concern and Exposure Pathways 

 Laboratory analysis of a saturated silt sample indicates that the smear zone 
contamination is consistent with weathered diesel fuel and/or heating oil 

 Specific contaminants of concern that exceed the ADEC Cleanup levels in the 
smear zone soil are: 

o Diesel range organics (DRO) 
o Benzene 
o Naphthalene 
o 1-Methylnaphthalene 
o 2- Methylnaphthalene 

 No groundwater samples have been collected at this time 
 Recommended smear zone soil and groundwater laboratory analyses for 

characterization and delineation are: 
o AK102 for DRO 
o 8260 for VOCs, including benzene and naphthalene 
o 8270 for PAHs, two samples to verify naphthalene is a reasonable 

indicator for 1-Methylnaphthalene and 2- Methylnaphthalene 
 A preliminary conceptual site model (CSM) has identified the following potential 

exposure pathways related to the smear zone contamination: 
o The primary exposure pathway from the smear zone contamination is to 

workers performing characterization and corrective action 
o Migration from the smear zone to outdoor air is also a potential exposure 

pathway, but is generally not a significant concern 
o Migration from the smear zone to indoor air is also a potential exposure 

pathway 
o The data from the recommended characterization activities will be used to 

refine the CSM 
 
 
Stockpile Management and Remediation Strategies 

 The stockpiled volume is estimated at 800 to 1,000 cubic yards (1,200 to 1,500 
tons) 

 The existing stockpile was constructed to ADEC short-term stockpile 
specifications 
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 Thermal remediation and landfarming are the two primary treatment methods in 
Fairbanks 

o Thermal remediation is more expedient and typically more expensive 
 Remediation is performed at a fixed, off-site facility 
 The most stringent ADEC cleanup levels will be achieved 
 Remediation could be completed in 2009 
 Management costs are minimal 
 Costs for 2009 are around $175/ton, not including transportation 

o Landfarming requires adequate space and a multi-year management plan 
 Remediation is expected to take several seasons 
 Landfarm work plans must be approved by ADEC 
 Site specific cleanup levels may be possible if the material remains 

on the site 
 Costs are generally limited to fertilizer, equipment, and labor for 

tilling the landfarm cells 
 Landfarming is the recommended treatment method for the following reasons: 

o The material is relatively coarse (sands and gravels) and is expected to be 
treated relatively quickly through landfarming 

o The site plans indicate adequate unused space for a landfarm 
o Equipment and labor will be readily available at the facility 
o NC Machinery is committed to the site as a long-term owner 

 The landfarm work plan development and execution is recommended for 2009 
because: 

o The existing stockpile liner was intended for short-term use until 2009 and 
may require replacement prior to the 2010 construction season  

o Remediation may be complete before the facility opens following 
construction in 2010/2011 

 
Recommended Work Plan for Groundwater Characterization 

 Groundwater characterization is recommended during the 2009 field season 
 Two saturated soil formations are expected at the site: 

o The saturated silt encountered in 2008 that is known to be contaminated 
o The regional gravel aquifer that was not encountered in 2008 

 Soil borings are recommended to determine the depth of the silt formation 
o The silt is very low flow and water sampling is not expected to be 

successful in this layer 
o Characterization of this formation should be done from soil samples 

collected using a continuous sampling method 
o Direct push methods are recommended to minimize the development of 

investigation derived wastes (IDW) 
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 Screened wells and/or temporary groundwater sampling points are 
recommended to evaluate the gravel aquifer 

o This formation should have adequate recharge for water sampling 
o Soil samples are expected to have poor recovery 
o The combination of wells and temporary points will provide: 

 A high density snapshot for current delineation  
 Adequate sampling points for long-term monitoring 

o Direct push methods are recommended to minimize IDW 
 Section 6.5.3 and Figure 5 are expected to be adequate detailed for submittal to 

ADEC as a groundwater characterization work plan 
 
 

8.0 LIMITATIONS AND NOTIFICATIONS 

NORTECH provides a level of service that is performed within the standards of care 
and competence of the environmental engineering profession.  However, it must be 
recognized that limitations exist within any site investigation or assessment.  This report 
provides results based on a restricted work scope and from the analysis and 
observation of a limited number of samples.  Therefore, while it is our opinion that these 
limitations are reasonable and adequate for the purposes of this report, actual site 
conditions may differ.  Specifically, the unknown nature of exact subsurface physical 
conditions, sampling locations, the analytical procedures' inherent limitations, as well as 
financial and time constraints are limiting factors.  
 
The report is a record of observations and measurements made on the subject site as 
described.  The data should be considered representative only of the time the site 
investigation was completed.  No other warranty or presentation, either expressed or 
implied, is included or intended.  This report is prepared for the exclusive use of the NC 
Machinery Company.  If it is made available to others, it should be for information on 
factual data only, and not as a warranty of conditions, such as those interpreted from 
the results presented or discussed in the report.  We certify that except as specifically 
noted in this report, all statements and data appearing in this report are in conformance 
with ADEC's Standard Sampling Procedures.  NORTECH has performed the work, 
made the findings, and proposed the recommendations described in this report in 
accordance with generally accepted environmental engineering practices. 
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9.0 SIGNATURES OF ENVIRONMENTAL PROFESSIONALS 

Ronald Pratt, Environmental Scientist for NORTECH, has a B.S. in Geography and 
Masters in Environmental Studies.  He has extensive experience conducting 
environmental assessments, hazardous materials investigations, remedial 
investigations, and other environmental fieldwork throughout California, Washington, 
and Alaska.   

 
 
Ronald J. Pratt 
Environmental Scientist 
 
 
Peter Beardsley, PE, Environmental Engineer for NORTECH has a B.S. degree in 
Environmental Engineering and is a registered Civil Engineer in Alaska.  He has worked 
on all aspects of environmental investigations and cleanup efforts and is well versed in 
ESA regulatory requirements.   
 

 
Peter Beardsley, PE 
Environmental Engineer 
 



 

peter
Appendix 1















 

peter
Appendix 2



Sample Event Type

Sample ID S1 S2 S3 Ex1 Ex2 Ex3 Ex4 Ex5 Ex6 Ex7*
Depth (feet below grade) 5 2 2.5 5 3.5 3.5 2.5 1 3 3

Material silt gravel sand silt sand sand gravel gravel sand sand
PID Result (ppm) 1148 587 677 16.4 11.3 26.9 5.8 7.5 16.2 16.2

DRO 250 16,100 18,160 1740 109.0U 21.8U 21.7U 22.6U 22.8U 23.4U 24.0U
RRO 10,800 647U 494U 579U

Benzene 0.025 0.231 0.00562U 0.00763U 0.0341 0.0165U 0.0181U 0.0123U 0.0147U 0.0183U 0.0174U
Toluene 5.4 0.651 0.0281U 0.0368U 0.125U 0.0658U 0.0725U 0.0494U 0.0590U 0.0733U 0.0695U

Ethylbenzene 6.9 1 0.0281U 0.0585 0.172 0.0658U 0.0725U 0.0494U 0.0590U 0.0733U 0.0695U
Xylenes (total) 63 6.24 0.0843U 0.425 0.125U 0.0658U 0.0725U 0.0494U 0.0590U 0.0733U 0.0695U

1,3,5-Trimethylbenzene 23 1.97 4.02 1.19
1,2,4-Trimethylbenzene 23 6.02 2.05 2.41

n-Butylbenzene 15 1.52 1.02 0.78
sec-Butylbenzene 12 1.22 0.213 1.02
tert-Butylbenzene 12 0.0771 0.119 0.0614

Napthalene 20 12.6 12 1.66
Isopropylbenzene 51 0.767 0.0281U 0.198
n-Propylbenzene 15 1.11 0.0281U 0.213

p-Isopropyltoluene * 0.706 0.465 0.614

Phenanthrene 3000 3.36
Flourene 220 4.14

Napthalene 20 27.6
2-Methylnaphthalene 6.1 102.0
1-Methylnaphthalene 6.2 84.4

Notes :
* - Sample Ex7 is a Field Duplicate of Ex6

 U Analyte not detected at the listed PQL
Shade Detected/estimated concentration below the ADEC Method 2 Cleanup level
Bold Detected/estimated concentration above the ADEC Method 2 Cleanup level

Polycyclic Aromatic Hyrdocarbons  (Method 8270 SIMS)

Table 1
Soil Sample Analytical Results - Detected Analytes

ADEC 
Method 2 
Cleanup 
Levels 
(2008)

Petroleum Fractions  (Method AK 102, & 103)

Volatile Organic Compounds (VOCs, Method 8260 - Initial, Method 8021 - Confirmation)

Initial Sampling (09/15/08) Confirmation Sampling (09/26/08)

Page 1 of 1 Soil Results.xls, t1‐all
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Appendix 3 - Site Photographs
NC Machinery Van Horn Rd - Initial Site Characterization

1

Photo 1 - Looking south during initial field screening of contaminated soil 
excavation area (9-11-08) 

Photo 2 - West sidewall soil profile 9-15-08, showing sandy gravel 
imported fill overlying native alluvial sand, peaty/organic layer, and silty 
sand becoming clayey silt at bottom



Appendix 3 - Site Photographs
NC Machinery Van Horn Rd - Initial Site Characterization

2

Photo 3 - Soil characterization sampling on 9-15-08 showing locations S3 
(foreground) and S1 (background)

Photo 4 - Looking west at excavation of trenches 1 and 2 (9-24-08) to 
define limits of contamination
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NC Machinery Van Horn Rd - Initial Site Characterization

3

Photo 5 - Looking northwest at corrective action excavation 9-25-08, with 
reddish sand marking clean limits of sidewall with no POL odors or 
staining observed

Photo 6 - Looking west at corrective action excavation 9-25-08, with sand 
(right) and gray sand/silt (left) with observed POL staining and odors prior 
to excavation



Appendix 3 - Site Photographs
NC Machinery Van Horn Rd - Initial Site Characterization

4

Photo 7 - Exploratory pit into groundwater through gray clayey silt at 
bottom of primary excavation on 9-25-08

Photo 8 - Field screening of bottom southern excavation limits



Appendix 3 - Site Photographs
NC Machinery Van Horn Rd - Initial Site Characterization

5

Photo 9 - Final limits of corrective action excavation looking south 9-26-08,
exploratory pit to groundwater at left

Photo 10 - Final limits of corrective action excavation looking west 
9-26-08, with exploratory pit to groundwater at right
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Media

Current & Future Receptors 

HUMAN HEALTH CONCEPTUAL SITE MODEL

O
th

er

soil
      Dermal Absorption of Contaminants from Soil 

      Incidental Soil Ingestion 

Exposure
MediaTransport Mechanisms

      Direct Contact with Sediment

      Inhalation of Outdoor Air

      Inhalation of Indoor Air

      Inhalation of Fugitive Dust

      Ingestion of Wild Foods

Follow the directions below. Do not consider engineering 
or land use controls when describing pathways.    

Site:  ____________________________________________________________________
         ____________________________________________________________________
         ____________________________________________________________________

       Migration or leaching to subsurface
       Migration or leaching to groundwater 
       Volatilization 
       Runoff or erosion
       Uptake by plants or animals 
       Other (list):___________________________________

check soil

check groundwater

check air

Surface
Soil          

(0-2 ft bgs)

check biota

       Migration to groundwater
       Volatilization       
       Other (list):___________________________________

Subsurface 
Soil

(2-15 ft bgs)

       Resuspension, runoff, or erosion 
       Uptake by plants or animals
       Other (list):___________________________________

Sediment

       Volatilization 
       Flow to surface water body
       Flow to sediment
       Uptake by plants or animals
       Other (list):___________________________________

Ground-
water

       Volatilization
       Sedimentation
       Uptake by plants or animals
       Other (list):___________________________________

Surface 
Water

Check exposure pathways that are complete 
or need further evaluation. The pathways 
identified must agree with Sections 2 and 3 
of the CSM Scoping Form.

Identify the receptors potentially affected by 
each exposure pathway: Enter “C” for current 
receptors, “F” for future receptors, or “C/F” for 
both current and future receptors.For each medium identified in (1), follow the 

top arrow and check possible transport 
mechanisms. Briefly list other mechanisms 
or reference the report for details.  

Check exposure media 
identified in (2).

Check the media that 
could be directly affected 
by the release.

(1)

(5)

(4)(3)(2)

air

      Ingestion of Surface Water 

      Dermal Absorption of Contaminants in Surface Water

      Inhalation of Volatile Compounds in Tap Water

    surface water

sediment

biota

check surface water

Direct release to subsurface soil                                    check soil 

check groundwater

check air

Direct release to groundwater                         check groundwater

check air

check surface water

check sediment

check biota

Direct release to surface water                     check surface water

check sediment

check biota

Direct release to sediment                                   check sediment

check surface water

check biota

Exposure Pathways

check air
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Completed By:  ____________________________________________
Date Completed: ___________________________________________

      Ingestion of Groundwater 

      Dermal Absorption of Contaminants in Groundwater

      Inhalation of Volatile Compounds in Tap Water

   groundwater

Direct release to surface soil                                          check soil 
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1 3/16/06 

Human Health Conceptual Site Model
Scoping Form 

Site Name:                           

File Number:  

Completed by: 

Introduction 
The form should be used to reach agreement with the Alaska Department of Environmental 
Conservation (DEC) about which exposure pathways should be further investigated during site 
characterization.  From this information, a CSM graphic and text must be submitted with the site 
characterization work plan.

General Instructions:  Follow the italicized instructions in each section below. 

1. General Information: 
Sources (check potential sources at the site)

  USTs        Vehicles  

  ASTs        Landfills 

  Dispensers/fuel loading racks     Transformers  

  Drums        Other:

Release Mechanisms (check potential release mechanisms at the site)

  Spills        Direct discharge 

  Leaks        Burning 

  Other: 

Impacted Media (check potentially-impacted media at the site)

Surface soil (0-2 feet bgs�)    Groundwater

Subsurface Soil (>2 feet bgs)   Surface water 

Air         Other: 

Receptors (check receptors that could be affected by contamination at the site)

  Residents (adult or child)      Site visitor 

  Commercial or industrial worker     Trespasser 

  Construction worker      Recreational user 

  Subsistence harvester (i.e., gathers wild foods)   Farmer 

  Subsistence consumer (i.e., eats wild foods)   Other:     

                                                          
� bgs – below ground surface 

NC Machinery - 801 Van Horn Road

Peter Beardsley

Not Known

Not Known

✔

✔

✔

✔

✔

✔

✔
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2. Exposure Pathways:  (The answers to the following questions will identify 
complete exposure pathways at the site. Check each box where the answer to the question 
is “yes”.) 

a) Direct Contact – 
1 Incidental Soil Ingestion

Is soil contaminated anywhere between 0 and 15 feet bgs?     

Do people use the site or is there a chance they will use the site in the 
future?

If both boxes are checked, label this pathway complete:

2 Dermal Absorption of Contaminants from Soil  

Is soil contaminated anywhere between 0 and 15 feet bgs? 

Do people use the site or is there a chance they will use the site in the 
future? 

Can the soil contaminants permeate the skin? (Contaminants listed below, 
or within the groups listed below, should be evaluated for dermal 
absorption).
 Arsenic    Lindane 
 Cadmium    PAHs 
 Chlordane    Pentachlorophenol 
 2,4-dichlorophenoxyacetic acid PCBs 
 Dioxins    SVOCs 
 DDT      

If all of the boxes are checked, label this pathway complete:

b) Ingestion – 
1 Ingestion of Groundwater

Have contaminants been detected or are they expected to be detected in the 
groundwater, OR are contaminants expected to migrate to groundwater in 
the future? 

Could the potentially affected groundwater be used as a current or future 
drinking water source?  Please note, only leave the box unchecked if ADEC 
has determined the groundwater is not a currently or reasonably expected 
future source of drinking water according to 18 AAC 75.350.

If both the boxes are checked, label this pathway complete:   

complete

No

complete

✔

✔

✔

✔

✔

✔
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2 Ingestion of Surface Water 

Have contaminants been detected or are they expected to be detected in 
surface water OR are contaminants expected to migrate to surface water in 
the future? 

Could potentially affected surface water bodies be used, currently or in the 
future, as a drinking water source?  Consider both public water systems 
and private use (i.e., during residential, recreational or subsistence 
activities).

If both boxes are checked, label this pathway complete: 

3 Ingestion of Wild Foods

Is the site in an area that is used or reasonably could be used for hunting, 
fishing, or harvesting of wild food? 

Do the site contaminants have the potential to bioaccumulate (see
Appendix A)? 

Are site contaminants located where they would have the potential to be 
taken up into biota?  (i.e. the top 6 feet of soil, in groundwater that could 
be connected to surface water, etc.) 

If all of the boxes are checked, label this pathway complete: 

c) Inhalation  
1 Inhalation of Outdoor Air

Is soil contaminated anywhere between 0 and 15 feet bgs? 

Do people use the site or is there a chance they will use the site in the 
future? 

Are the contaminants in soil volatile (See Appendix B)? 

If all of the boxes are checked, label this pathway complete: 

2 Inhalation of Indoor Air

Are occupied buildings on the site or reasonably expected to be placed on 
the site in an area that could be affected by contaminant vapors?  (i.e., 
within 100 feet, horizontally or vertically, of the contaminated soil or 
groundwater, or subject to “preferential pathways” that promote easy 
airflow, like utility conduits or rock fractures) 

Are volatile compounds present in soil or groundwater (See Appendix C)?

If both boxes are checked, label this pathway complete:

No

No

complete

complete

✔

✔

✔

✔

✔
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3.  Additional Exposure Pathways: (Although there are no definitive 
questions provided in this section, these exposure pathways should also be considered at 
each site.  Use the guidelines provided below to determine if further evaluation of each 
pathway is warranted.) 

Dermal Exposure to Contaminants in Groundwater and Surface Water 

Exposure from this pathway may need to be assessed only in cases where DEC water- 
quality or drinking-water standards are not being applied as cleanup levels.  Examples of 
conditions that may warrant further investigation include:   

o Climate permits recreational use of waters for swimming,
o Climate permits exposure to groundwater during activities, such as construction, 

without protective clothing, or
o Groundwater or surface water is used for household purposes.

Check the box if further evaluation of this pathway is needed:   

Comments: 

Inhalation of Volatile Compounds in Household Water    

Exposure from this pathway may need to be assessed only in cases where DEC water- 
quality or drinking-water standards are not being applied as cleanup levels.  Examples of 
conditions that may warrant further investigation include: 

o The contaminated water is used for household purposes such as showering, 
laundering, and dish washing, and

o The contaminants of concern are volatile (common volatile contaminants are 
listed in Appendix B) 

Check the box if further evaluation of this pathway is needed:   

Comments: 

Inhalation of Fugitive Dust        

Generally DEC soil ingestion cleanup levels in Table B1 of 18 AAC 75 are protective of 
this pathway, although this is not true in the case of chromium.  Examples of conditions 
that may warrant further investigation include: 

� Nonvolatile compounds are found in the top 2 centimeters of soil.  The top 2 
centimeters of soil are likely to be dispersed in the wind as dust particles. 

� Dust particles are less than 10 micrometers.  This size can be inhaled and would 
be of concern for determining if this pathway is complete. 

Check the box if further evaluation of this pathway is needed:   

NA

NA
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Comments: 

Direct Contact with Sediment 

This pathway involves people’s hands being exposed to sediment, such as during 
recreational or some types of subsistence activities.  People then incidentally ingest
sediment from normal hand-to-mouth activities.  In addition, dermal absorption of 
contaminants may be of concern if people come in contact with sediment and the 
contaminants are able to permeate the skin (see dermal exposure to soil section).  This 
type of exposure is rare but it should be investigated if: 

� Climate permits recreational activities around sediment, and/or 
� Community has identified subsistence or recreational activities that would result 

in exposure to the sediment, such as clam digging. 

ADEC soil ingestion cleanup levels are protective of direct contact with sediment.  If 
they are determined to be over-protective for sediment exposure at a particular site, other 
screening levels could be adopted or developed. 

Check the box if further evaluation of this pathway is needed:   

Comments: 

4.  Other Comments (Provide other comments as necessary to support the 
information provided in this form.) 

NA

NA

All soil within 5' of surface expected to be excavated and removed from area
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APPENDIX A

BIOACCUMULATIVE COMPOUNDS

Table A-1: List of Compounds of Potential Concern for Bioaccumulation 
Organic compounds are identified as bioaccumulative if they have a BCF equal to or greater than 1,000 or a 
log Kow greater than 3.5.  Inorganic compounds are identified as bioaccumulative if they are listed as such 
by EPA (2000). Those compounds in Table X of 18 AAC 75.345 that are bioaccumulative, based on the 
definition above, are listed below.  

Aldrin DDT Lead
Arsenic Dibenzo(a,h)anthracene Mercury 
Benzo(a)anthracene Dieldrin Methoxychlor 
Benzo(a)pyrene Dioxin Nickel
Benzo(b)fluoranthene Endrin PCBs
Benzo(k)fluoranthene Fluoranthene 
Cadmium Heptachlor Pyrene 
Chlordane Heptachlor epoxide Selenium 
Chrysene Hexachlorobenzene Silver
Copper Hexachlorocyclopentadiene Toxaphene
DDD Indeno(1,2,3-c,d)pyrene Zinc
DDE

Because BCF values can relatively easily be measured or estimated, the BCF is 
frequently used to determine the potential for a chemical to bioaccumulate.  A compound 
with a BCF greater than 1,000 is considered to bioaccumulate in tissue (EPA 2004b).  

For inorganic compounds, the BCF approach has not been shown to be effective in 
estimating the compound’s ability to bioaccumulate.  Information available, either 
through scientific literature or site-specific data, regarding the bioaccumulative potential 
of an inorganic site contaminant should be used to determine if the pathway is complete.   

The list was developed by including organic compounds that either have a BCF equal to 
or greater than 1,000 or a log Kow greater than 3.5 and inorganic compounds that are 

listed by the United States Environmental Protection Agency (EPA) as being 
bioaccumulative (EPA 2000). The BCF can also be estimated from a chemical's physical 
and chemical properties.  A chemical’s octanol-water partitioning coefficient (Kow) along 

with defined regression equations can be used to estimate the BCF.  EPA’s Persistent, 
Bioaccumulative, and Toxic (PBT) Profiler (EPA 2004) can be used to estimate the BCF 
using the Kow and linear regressions presented by Meylan et al. (1996).  The PBT Profiler 
is located at http://www.pbtprofiler.net/.  For compounds not found in the PBT Profiler, 

DEC recommends using a log Kow greater than 3.5 to determine if a compound is 
bioaccumulative.

Guidance on Developing Conceptual Site Models 35
January 31, 2005 

DRAFT 
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APPENDIX B

VOLATILE COMPOUNDS

Table B-1: List of Volatile Compounds of Potential Concern 
Common volatile contaminants of concern at contaminated sites.  A chemical is defined 
as volatile if the Henry’s Law constant is 1 x 10-5 atm-m3/mol or greater and the 
molecular weight less than 200 g/mole (g/mole; EPA 2004a).  Those compounds in Table 
X of 18 AAC 75.345 that are volatile, based on the definition above, are listed below. 

Acenaphthene 1,4-dichlorobenzene Pyrene 
Acetone 1,1-dichloroethane Styrene 
Anthracene 1,2-dichloroethane 1,1,2,2-tetrachloroethane
Benzene 1,1-dichloroethylene Tetrachloroethylene 
Bis(2-chlorethyl)ether Cis-1,2-dichloroethylene Toluene
Bromodichloromethane Trans-1,2-dichloroethylene 1,2,4-trichlorobenzene 
Carbon disulfide 1,2-dichloropropane 1,1,1-trichloroethane 
Carbon tetrachloride 1,3-dichloropropane 1,1,2-trichloroethane 
Chlorobenzene Ethylbenzene Trichloroethylene
Chlorodibromomethane Fluorene Vinyl acetate 
Chloroform Methyl bromide Vinyl chloride 
2-chlorophenol Methylene chloride Xylenes 
Cyanide Naphthalene GRO
1,2-dichlorobenzene Nitrobenzene DRO

Guidance on Developing Conceptual Site Models 36
January 31, 2005 

DRAFT 
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APPENDIX C

COMPOUNDS OF CONCERN FOR VAPOR MIGRATION

Table C-1: List of Compounds of Potential Concern for the Vapor Migration 
A chemical is considered sufficiently toxic if the vapor concentration of the pure component poses an 
incremental lifetime cancer risk greater than 10-6 or a non-cancer hazard index greater than 1.  A chemical 
is considered sufficiently volatile if it’s Henry’s Law constant is 1 x 10-5 atm-m3/mol or greater.  
Acenaphthene Dibenzofuran Hexachlorobenzene
Acetaldehyde 1,2-Dibromo-3-chloropropane  Hexachlorocyclopentadiene  
Acetone 1,2-Dibromoethane (EDB)  Hexachloroethane
Acetonitrile 1,3-Dichlorobenzene  Hexane
Acetophenone 1,2-Dichlorobenzene  Hydrogen cyanide  
Acrolein 1,4-Dichlorobenzene  Isobutanol
Acrylonitrile  2-Nitropropane Mercury (elemental)  
Aldrin N-Nitroso-di-n-butylamine  Methacrylonitrile  
alpha-HCH (alpha-BHC)  n-Propylbenzene  Methoxychlor  
Benzaldehyde  o-Nitrotoluene Methyl acetate  
Benzene o-Xylene  Methyl acrylate  
Benzo(b)fluoranthene  p-Xylene  Methyl bromide  
Benzylchloride  Pyrene  Methyl chloride chloromethane) 
beta-Chloronaphthalene sec-Butylbenzene Methylcyclohexane  
Biphenyl  Styrene  Methylene bromide  
Bis(2-chloroethyl)ether  tert-Butylbenzene  Methylene chloride  
Bis(2-chloroisopropyl)ether  1,1,1,2-Tetrachloroethane Methylethylketone (2-butanone) 
Bis(chloromethyl)ether  1,1,2,2-Tetrachloroethane  Methylisobutylketone  
Bromodichloromethane  Tetrachloroethylene  Methylmethacrylate  
Bromoform  Dichlorodifluoromethane  2-Methylnaphthalene  
1,3-Butadiene  1,1-Dichloroethane  MTBE
Carbon disulfide  1,2-Dichloroethane  m-Xylene  
Carbon tetrachloride 1,1-Dichloroethylene  Naphthalene
Chlordane 1,2-Dichloropropane  n-Butylbenzene  
2-Chloro-1,3-butadiene 
(chloroprene)

1,3-Dichloropropene  Nitrobenzene

Chlorobenzene Dieldrin Toluene
1-Chlorobutane  Endosulfan trans-1,2-Dichloroethylene  
Chlorodibromomethane  Epichlorohydrin  1,1,2-Trichloro-1,2,2-

trifluoroethane
Chlorodifluoromethane  Ethyl ether  1,2,4-Trichlorobenzene  
Chloroethane (ethyl 
chloride)

Ethylacetate  1,1,2-Trichloroethane  

Chloroform  Ethylbenzene 1,1,1-Trichloroethane 
2-Chlorophenol  Ethylene oxide  Trichloroethylene  
2-Chloropropane  Ethylmethacrylate  Trichlorofluoromethane  
Chrysene  Fluorene 1,2,3-Trichloropropane  
cis-1,2-Dichloroethylene  Furan 1,2,4-Trimethylbenzene  
Crotonaldehyde (2-butenal) Gamma-HCH (Lindane) 1,3,5-Trimethylbenzene  
Cumene  Heptachlor Vinyl acetate  
DDE Hexachloro-1,3-butadiene Vinyl chloride (chloroethene)  

Guidance on Developing Conceptual Site Models 37
Source:  EPA 2002.  

January 31, 2005 
DRAFT 
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Laboratory Data Review Checklist 
 

 
Completed by:  
 
Title:  
 
Date:  
 
CS Report Name: 
 
Report Date: 
 
Consultant Firm: 
 
Laboratory Name:  
 
Laboratory  Report Number: 
 
ADEC File Number:   
 
ADEC RecKey Number: 
 
 
1. Laboratory 
 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses? 

Yes
   

No
  

Comments:
 

 
b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate 

laboratory, was the laboratory performing the analyses ADEC CS approved? 

Yes
   

No
  

Comments:
 

 
2. Chain of Custody (COC) 
 

a. COC information completed, signed, and dated (including released/received by)? 

Yes
   

No
  

Comments:
 

 

Ronald J. Pratt 

Environmental Scientist 

October 17, 2008 

NC Machinery, Soil Characterization and Sampling Report 

October 30, 2008 

NORTECH 

Test America 

ARI0057 and BRI0251 

      

      

yes 

Not applicable 

yes 
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b. Correct analyses requested? 

Yes
   

No
  

Comments:
 

 
3. Laboratory Sample Receipt Documentation 
 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

Yes
   

No
  

Comments:
 

 
b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 

Volatile Chlorinated Solvents, etc.)? 

Yes
   

No
  

Comments:
 

 
c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)? 

Yes
   

No
  

Comments:
 

 
d. If there were any discrepancies, were they documented? For example, incorrect sample 

containers/preservation, sample temperature outside of acceptable range, insufficient or missing 
samples, etc.? 

Yes
   

No
  

Comments:
 

 
e. Data quality or usability affected? Explain. 

Comments: 

 
4. Case Narrative 
 

a. Present and understandable? 

Yes
   

No
  

Comments:
 

 

yes 

yes for ARI0057, no cooler temp documented for BRI0251 

yes 

yes 

Not applicable 

Data quality/usability not affected 

yes 
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b. Discrepancies, errors or QC failures identified by the lab? 

Yes
   

No
  

Comments:
 

 
c. Were all corrective actions documented? 

Yes
   

No
  

Comments:
 

 
d. What is the effect on data quality/usability according to the case narrative? 

Comments:
 

 
5. Samples Results 
 

a. Correct analyses performed/reported as requested on COC? 

Yes
   

No
  

Comments:
 

 
b. All applicable holding times met? 

Yes
   

No
  

Comments:
 

 
c. All soils reported on a dry weight basis? 

Yes
   

No
  

Comments:
 

 
d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for 

the project? 

yes, all three ARI0057 samples required dilution due to high concentrations of target analyte. due 
to matrix interference, surrogate recovery was outside acceptance limits for one sample (Highest 
DRO concentration), but second surrogate recovery was within acceptable limits. MS and/or MSD 
were below acceptable limits in the Laboratory Control Sample; Blank Spike. The calibration 
verification recovery for 2-Butanone were above method control limits in all three VOC samples 
(BRI0251), the trip blank, and the LCS Blank. 

yes 

ARI0057-Does not adversly affect the data quality/usability of sample data, samples were 
collected for characterization purposes and all three samples had DRO contamination significantly 
above cleanup levels. BRI0251-Does not adversly affect the data quality/usability of sample data, 
samples were collected for characterization purposes, an additional check standard was analyzed at 
the reporting limits to ensure instrument sensitivity at the reporting limits and and this analyte was 
not detected in any of the samples     

yes 

yes 

not applicable 

yes 
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Yes
   

No
  

Comments:
 

 
e. Data quality or usability affected? Explain. 

Comments:
 

 
6. QC Samples 
 

a. Method Blank 
i. One method blank reported per matrix, analysis and 20 samples? 

Yes
   

No
  

Comments:
 

 
ii. All method blank results less than PQL? 

Yes
   

No
  

Comments:
 

 
iii. If above PQL, what samples are affected? 

Comments:
 

 
iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

Yes
   

No
  

Comments:
 

 
v. Data quality or usability affected? Explain. 

Comments:
 

 
b. Laboratory Control Sample/Duplicate (LCS/LCSD) 

i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? 

Yes
   

No
  

Comments:
 

 
ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 

20 samples? 

Yes
   

No
  

Comments:
 

data quality/usability not affected 

yes 

yes 

Not applicable 

Not applicable 

data quality/usability not affected 

yes 

Not applicable 
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iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, 
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages) 

Yes
   

No
  

Comments:
 

 
iv. Precision – All relative percent differences (RPD) reported and less than method or 

laboratory limits? And project specified DQOs, if applicable. (AK Petroleum methods 
20%; all other analyses see the laboratory QC pages) 

Yes
   

No
  

Comments:
 

 
v. If %R or RPD is outside of acceptable limits, what samples are affected? 

Comments:
 

 
vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

Yes
   

No
  

Comments:
 

 
vii. Data quality or usability affected? Explain. 

Comments:
 

 
c. Surrogates – Organics Only 

i. Are surrogate recoveries reported for organic analyses – field, QC and laboratory 
samples? 

Yes
   

No
  

Comments:
 

 
ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other 
analyses see the laboratory report pages) 

Yes
   

No
  

Comments:
 

no ARI0057-MS and/or MSD were below acceptable limits in the LCS for RRO contaminants, but 
were within acceptable range for DRO; no RRO contaminants were identified in any of the 
samples, but high concentrations of DRO contaminants were detected in all samples 

no, see note above 

Not applicable 

yese 

data quality/usability not affected; problem resulted from dilution of sample with high DRO 
concentrtations and no RRO contaminants were detected in any of the characterization samples. 

yes 

 no, ARI0057- initial surrogate recovery for one sample was outside acceptable limits, but second 
surrogate recovery for the sample was within acceptable limits 
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iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data 

flags clearly defined? 

Yes
   

No
  

Comments:
 

 
iv. Data quality or usability affected? Explain. 

Comments:
 

 
d. Trip blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 

Soil 
i. One trip blank reported per matrix, analysis and cooler? 

Yes
   

No
  

Comments:
 

 
ii. All results less than PQL? 

Yes
   

No
  

Comments:
 

 
iii. If above PQL, what samples are affected? 

Comments:
 

 
iv. Data quality or usability affected? Explain. 

Comments:
 

 
e. Field Duplicate 

i. One field duplicate submitted per matrix, analysis and 10 project samples? 

Yes
   

No
  

Comments:
 

 
ii. Submitted blind to lab? 

Yes
   

No
  

Comments:
 

 

yese 

ARI-0057data quality/usability not adversly affected; surrogate recovery of second surrogate was 
within acceptable limits  

yes 

yes 

Not applicable 

data quality/usability not affected 

no 

not applicable 
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iii. Precision – All relative percent differences (RPD) less than specified DQOs? 
(Recommended: 30% water, 50% soil)  
 
RPD (%) = Absolute value of:  (R1-R2)      
                  

                        
   x 100   

 

                       ((R1+R2)/2) 

Where  R1 = Sample Concentration 
R2 = Field Duplicate Concentration

 

 

Yes
   

No
  

Comments:
 

 
iv. Data quality or usability affected? Explain. 

Comments:
 

 
f. Decontamination or Equipment Blank (if applicable) 

Yes
   

No
 

Not Applicable
 

i. All results less than PQL? 

Yes
   

No
  

Comments:
 

 
ii. If above PQL, what samples are affected? 

Comments:
 

 
iii. Data quality or usability affected? Explain. 

Comments:
 

 
7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.) 
 

a. Defined and appropriate? 

Yes
   

No
  

Comments:
 

 

not applicable 

data quality/usability not affected 

Not applicable 

Not applicable 

Not applicable 

Not applicable 



 



��������	
��� 
���������	����������������������
������	�����
��������	
��������
�����
�������� ��!"#�
�����$%&������ ��!"#�
��

������'()%*��+,-.'�������!�

�������		

��	��

�����������������
�������������������  !� 

�"#��$�%�$�

"������������	
�����&�	���'�����(����'�����)*���������+����(�	
��������	��(����� �%,��$�%%#-�.�
/
��'����0�������	�������&))��(��'�	
��1����2���������	���������	
�����*��	��������	������� �%$��$�
%-#��.

3'�(�&�
�+����(�4&��	����������������	
�����*��	��*������'����'����	�����	��	�)�.

��*	�)����%$�����$

���5��	
&)������5��	1����2����

6����7�$�%�$���3��8!

/��	�)���������
����� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����
������
������������
����
���
��

���
���9�9�)�������/��(�9.�"���	��)��:���;����	��

� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � ��������	�




��������	
��� 
�����#����	����������������������
�����	�����
��������	
��������
�����
�������� ��!"#�
�����$%&������ ��!"#�
��

������


�������������������  !� 
��*��	�����	��#

���5��	�<������#

���5��	�
&)���#
���5��	�
�)�#

� �%$��$�%-#���������		
6����7�����������������

�������

������'()%*��+,-.'�������!�

��������� ������������� ������ ������������

 � �!"�# ��$%�&$"�'&$�� ���%�

�����$����(��

��3��8!=�% � �%8��$�%$#�� � �%,��$�%%#-������%
��3��8!=�� � �%8��$�%$#%� � �%,��$�%%#-�������
��3��8!=�- � �%8��$�%$#�� � �%,��$�%%#-������-

/��	�)���������
����� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����
������
������������
����
���
��

���
���9�9�)�������/��(�9.�"���	��)��:���;����	��

� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � �����
��	�




��������	
��� 
�����#����	����������������������
�����	�����
��������	
��������
�����
�������� ��!"#�
�����$%&������ ��!"#�
��

������


�������������������  !� 
��*��	�����	��#

���5��	�<������#

���5��	�
&)���#
���5��	�
�)�#

� �%$��$�%-#���������		
6����7�����������������

�������

������'()%*��+,-.'�������!�

/��	�)���������
�����
���)���$�*���&���*��)�+#��,#
-.��*��$�)��/���$�*���&���*��)�+#
-,#01.����� 2��
3$$&

� *����� ������ $�)/�� 4*��)�$����5 ����)���� 6����  *���7����������  *���)�

 $���-
,���������+��. ���� �������8��93�-3�����8��

���)���$�*���&���*��) $� ��,$ � �%!��$�%!#�!%�>�1��� �8 $�
��%���%�- �)�����
��(

�������� � �%,��$�%�#-$ ��


;�����&���������2������� ?���? ??,�! $�
?������� �������� ? ��

��������
����� � �!�	�����
������� ��"#��� "#�$ "%$���� �

��������
��� "#��� "#�$ #&$���� �

 $���-
,�
�������+�
. ���� �������8��93�-3�����8��

���)���$�*���&���*��) $� ��,$ � �%!��$�%!#�!%�>��1� % $ $�
��%���%�- �)�����
��(

�������� � �%,��$�%�#-$ ��


;�����&���������2������� ?���? ??� � $�
?������� �������� ? ��

��������
����� � �!�	�����
������� "#��� "#�$ '#$���� �

��������
��� "#��� "#�$(%�"$���� �

 $���-
,�0�������+�0. ���� �������8��93�-3�����8
�

���)���$�*���&���*��) $� ��,$ � �%!��$�%!#��%�>::�� �-� $�
��%���%�- �)�����
��(

�������� � �%,��$�%�#-$ ��


;�����&���������2������� ?���? ??8! $�
?������� �������� ? ��

��������
����� � �!�	�����
������� "#��� "#�$ & $���� �

��������
��� "#��� "#�$ # $���� �

/��	�)���������
����� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����
������
������������
����
���
��

���
���9�9�)�������/��(�9.�"���	��)��:���;����	��

� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � �����0��	�




��������	
��� 
�����#����	����������������������
�����	�����
��������	
��������
�����
�������� ��!"#�
�����$%&������ ��!"#�
��

������


�������������������  !� 
��*��	�����	��#

���5��	�<������#

���5��	�
&)���#
���5��	�
�)�#

� �%$��$�%-#���������		
6����7�����������������

�������

������'()%*��+,-.'�������!�

/��	�)���������
�����
���)��������������)���� �; 3 �"�3%� �������)

� *����� ������ $�)/�� 4*��)�$����5 ����)���� 6����  *���7����������  *���)�

 $���-
,���������+��. ���� �������8��93�-3�����8��

����<����� $� ��!% � �%$��$��$#-�%>
-=9 %.��/�=�2� �@�������� � �%!��$�%�#�8 ��

 $���-
,�
�������+�
. ���� �������8��93�-3�����8��

����<����� $� ��!% � �%$��$��$#-�%>91=0 %.��/�=�2� �@�������� � �%!��$�%�#�8 ��

 $���-
,�0�������+�0. ���� �������8��93�-3�����8
�

����<����� $� ��!% � �%$��$��$#-�%>�-=1 %.��/�=�2� �@�������� � �%!��$�%�#�8 ��

/��	�)���������
����� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����
������
������������
����
���
��

���
���9�9�)�������/��(�9.�"���	��)��:���;����	��

� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � �����:��	�




��������	
��� 
�����#����	����������������������
�����	�����
��������	
��������
�����
�������� ��!"#�
�����$%&������ ��!"#�
��

������


�������������������  !� 
��*��	�����	��#

���5��	�<������#

���5��	�
&)���#
���5��	�
�)�#

� �%$��$�%-#���������		
6����7�����������������

�������

������'()%*��+,-.'�������!�

/��	�)���������
�����
���)���$�*���&���*��)�+#��,#
-.��*��$�)��/���$�*���&���*��)�+#
-,#01.����� 2��
3$$&��,�������������>/������#�*�����$�)/��)

���������������*�������8����%� �0-:->#�6����8�����9��1��

� *����� ������ $�)/�� 4*��)�$�����5
 ��
���?�

$�)/��
��/���

$%#
+�����). $�� +�����).  *���7�� ����)�@��� @

%��������8����93�13����:80�6��*?���+��9��1�,6�2�.
�===�� == ==== == � �%!��$�%%#%%;������������2������� )�����0�	��.� ====��%���%�- %>
;

�===�� == ==== == ?�����������������&���������2������� ?8�.� ====?����� ?
;

�������
�����  �!�	�����
������� #() *)#+�  �  �,���
����"#� "#$�-���.���������(#�+$���
�������
��� ��������������"#� "#$*+�+$���

%��������8����93�13����:80��#����+��9��1�,6��.
�===�� A!8=%�8B ==== %�!@ � �%!��$�%%#��;������������2������� )�����0�	��.� ==%� ��%���%�- %>%-$

�===�� A,�=%��B ====  �.-@ ?�����������������&���������2������� ?8�.� ==??����� ?%% 

�������
�����  �!�	�����
������� #() *)#+�  �''�,���
����%#� &#$�-���.���������(%�+$���
�������
��� ��������������%#� &#$+/�&$���

%��������8����93�13����:80��#���/����+��9��1�,6���.
�===�� A!8=%�8B �.8�@== %��@ � �%!��$�%�#%,;������������2������� )�����0�	��.� A��B%� ��%���%�- %>%-8

�===�� A,�=%��B %.%!@==  %.�@ ?�����������������&���������2������� ?8�.� ?���??����� ?%%!

�������
�����  �!�	�����
������� #() *)#+� &� %�,���
����%#� &#$�-���.���������('�*$���
�������
��� ��������������%#� &#$+&�'$���

%��������8����93�13����:80��/����������+��9��1�,�4��. >#���/���8��� $���-�,�0

�===�� == -.$$@�-.� == � �%!��$�%%#%%;������������2������� )�������(��., A��B==��%���%�- %>�%.8

�===�� == %-.,@% % == ?�����������������&���������2������� ?8%.8 ?���==?����� ?%,!

�������
�����  �!�	�����
������� #() *)#+�  �  �,���
����"#� "#$�-���.��������� #/$���
�������
��� ��������������"#� "#$(+�+$���

%��������8����93�13����:80�����������?����+��9��1�,���. >#���/���8��� $���-�,�0

�===�� A!8=%�8B ==�-.�  -.8@ � �%!��$�%�#%,;������������2������� )�������(��.- ==%-%��%���%�- %>%,8

�===�� A,�=%8�B ==% % ,�.,@ ?�����������������&���������2������� ?8�.! ==??����� ?�!%

�������
�����  �!�	�����
������� #() *)#+� &� %�,���
����"#� "#$�-���.��������� # $���
�������
��� ��������������"#� "#$(+�&$���

%��������8����93�13����:80�����������?���/����+��9��1�,����. >#���/���8��� $���-�,�0

�===�� A!8=%�8B 8.�,@�-.� %��@ � �%!��$�%�#�$;������������2������� )�������(��.� A�8B%� ��%���%�- %>%!�

�===�� A,�=%8�B �.$$�@% % 8 .!@ ?�����������������&���������2������� ?� . <$?���??����� ?�,$

�������
�����  �!�	�����
������� #() *)#+� &�'+�,���
����"#� "#$�-���.���������  "$���
�������
��� ��������������"#� "#$((�($���

/��	�)���������
����� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����
������
������������
����
���
��

���
���9�9�)�������/��(�9.�"���	��)��:���;����	��

� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � �����-��	�




��������	
��� 
�����#����	����������������������
�����	�����
��������	
��������
�����
�������� ��!"#�
�����$%&������ ��!"#�
��

������


�������������������  !� 
��*��	�����	��#

���5��	�<������#

���5��	�
&)���#
���5��	�
�)�#

� �%$��$�%-#���������		
6����7�����������������

�������

������'()%*��+,-.'�������!�

/��	�)���������
�����
���)��������������)���� �; 3 �"�3%� �������)��,�������������>/������#�*�����$�)/��)

���������������*�������8����555��%' 4�"��$%��>#�6����8�����9��
��

� *����� ������ $�)/�� 4*��)�$�����5
 ��
���?�

$�)/��
��/���

$%#
+�����). $�� +�����).  *���7�� ����)�@��� @

%��������8����93�
3����
8:-�/����������+��9��
�,�4��. >#���/���8��� $���0�,
0

�===�� == �.-��@ 8. == � �%$��$��$#-�;�(�1���
	 @%.�� A�8B==/�=�2� %> 8.8

/��	�)���������
����� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����
������
������������
����
���
��

���
���9�9�)�������/��(�9.�"���	��)��:���;����	��

� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � �����1��	�




��������	
��� 
�����#����	����������������������
�����	�����
��������	
��������
�����
�������� ��!"#�
�����$%&������ ��!"#�
��

������


�������������������  !� 
��*��	�����	��#

���5��	�<������#

���5��	�
&)���#
���5��	�
�)�#

� �%$��$�%-#���������		
6����7�����������������

�������

������'()%*��+,-.'�������!�

����)��*����	�*����*)�

��*��	��*���'���
�	��#
<$ /
��<���������<�;�0��������0�	
������*	�������)�	�.������C������*����A:��B.=
�:! ��)*�����4&��������&	�����&��	��
��
�������	��	������'�	����	�����(	�.=
D8 ;&��	����)*���)�	��>��''��	���	
���&�����	������+��(�0����&	���������*	�������)�	�.����������(��&�����	������+��(�0���0�	
���	
��

����*	�������)�	�.
=

:�����	��(���*��	�������+��	����#

��*��	����
:�)�	�

��)*������&�	����*��	��������;�(�1���
	�C����.�����&�	��������*��	����:�)�	��
�+�������������	���'���������	�;�(�1���
	.��(�

����(	��
2/�;"/"�/";��	�������+��	
����*��	������)�	�A<;:����<�:������**��*���	�B.
;������


��
� 
�	���*��	�����
�	��+�������

0�	� ��)*������&�	��������*��	������)�	����*��	��������1�	�1���
	�C�����A��������+��B.�����&�	��0�	
����	
���E0�	E�����E��(E�������*��	���
�����1�	�1���
	�C����.

����(	��;"/"�/";��	�������+��	
����*��	����:�)�	.��F&���	�	�+������(�������(.;"/�����

<"/G2;�;"/"�/32
�:3<3/.����*��	����:�+����	��������+���	
���	�	��	�����(�����+�����)�	��������������������	�%-,���**����>�C.��
H<;:���������	������	
����*��	����(��'�	
����	��
���������+��&�	�������0�	
��<�:.�����&�	����	0����	
��<;:�����<�:�������*��	���
���"�	�)�	������&�	�.��

<;:H

<"/G2;��"�2�/3
I�:3<3/.����*��	����:�+����	��������+���	
����0��	���+����	��������'�	
���������	����/����.<�:

�":�/3J"��"��"
/�;3��"�"
�"��A��;������&��	���&��������&�	�����	�������	�����+�����B.���;

;�� ;��&	�������������&��	��������������+��	�����'��)�	
���	����������&	����*��'��)���'����������(���������)�(���	���*�����	�	
�����&	����
'�&������	
������(	�������0���	�.

��*��	������)�	��A<;:������<�:�B�������5&�	������������+����	����������)*���*��*���	�����)�&�	�������(	��������&	���������
*�����	���������0
�����**�������.

=

=

=

=

=

=

=

=

=

=

"���	������
�����	&��

"���	�����������	&�����������������������0�	
�/��	�)�����E��0	��
������-�
��
��������0	��
�����������
�����1�	������
�**����	�����'�����	�����������	&���������	���	
�	�	
����*��	�
����������+��0��������**��+���'������������(�	
��������	��(.��
"���	�����������	&��������	������	�����	
��������(����������4&�+����	��'���	����	������(�
���0��		��������	&��.

=

/��	�)���������
����� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����
������
������������
����
���
��

���
���9�9�)�������/��(�9.�"���	��)��:���;����	��

� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � �����
��	�










 



���������	� 

��
���������������	������������


���������	����


�����
�������� ���
!��

���"�#������ ���
!��



�������		

��	��

�����������������
��������������������

�� ��!"#�!�

�������������	
�����$�	���%�����&����%�����'(���������)����&�	
��������	��&������*#+*�!�#+ �,-�
.
��%����/�������	�������$''��&��%�	
��0����1���������	���������	
�����(��	��������	��������*#�*�!�
#� 22-

3%�&�$�
�)����&�4$��	����������������	
�����(��	��(������%����%����	�����	��	�'�-

5�(	�'����#������!

���6��	
$'������6��	0����1����
7����8�!"#�!�9�3��,#

.��	�'������5��		�� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����		���
������
������������

������		��

��
���
�
������

����

����	����
���	�����
����

�$�	���:-���'�	���������6��	�;������

�
� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � ��������	��




���������	� 

��
���������������	������������


���������	����


�����
�������� ���
!��

���"�#������ ���
!��



��
����

��������������������
��(��	�����	�� 

���6��	�;������ 

���6��	�
$'��� 
���6��	�
�'� 

��*#�*�!�#� 22�������		
7����8�����������������

�������

��������� ������������� ������ ����������� 

!�!�"#�$!��%&�'%#�('%��!���&�

�����%����)� 

9�3��,#"�# ��*#,*�!�#! �� ��*#+*�!�#+ �,5���5#
9�3��,#"�� ��*#,*�!�#! #� ��*#+*�!�#+ �,5���5�
9�3��,#"�2 ��*#,*�!�#! �� ��*#+*�!�#+ �,5���52
9�3��,#"�� ��*#,*�!�#� �� ��*#+*�!�#+ �,5���.9

.��	�'������5��		�� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����		���
������
������������

������		��

��
���
�
������

����

����	����
���	�����
����

�$�	���:-���'�	���������6��	�;������

�
� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � ��������	��




���������	� 

��
���������������	������������


���������	����


�����
�������� ���
!��

���"�#������ ���
!��



��
����

��������������������
��(��	�����	�� 

���6��	�;������ 

���6��	�
$'��� 
���6��	�
�'� 

��*#�*�!�#� 22�������		
7����8�����������������

�������

.��	�'������5��		��
*��������'���+���$����,+ -����&�!������ ���
�.

�!+����� ����� %�-,�� /+��-�%����0 ����-���� .���� !+���1� ������� 

.%���2�
���������3��4 ���� ������ 5��67�27�����5��


:���	��� ��*#�*�!�#� ,#�'�*���/�	 !3#���,#<#-������!�+�9 �������� ��*#�*�!��� 2,

.�+1�+� = ==�8�9� �-��,!+=������� ���=�������� =


:9��'����>��� =���= ==�-���2=������� �������� =


:9��'��
����'�	
��� =���= ==�-���2=������� �������� =


:9��'����
����'�	
��� =���= ==�-���2=������� �������� =


:9��'�%��' =���= ==�-���2=������� �������� =


:9��'�'�	
��� =���= ==�-���2=������� �������� =


:�"9$	����� =���= ==#-�� $2=������� �������� =

+
.,�����+1�+� = ==�82� �-#��=������� ���=�������� =

-��
.,�����+1�+� = ==�8�� �-#��=������� ���=�������� =

����
.,�����+1�+� = ==�8�::� �-���2=������� ���=�������� =


:����������$�%��� =���= ==�-���2=������� �������� =


:�������	�	���
������ =���= ==�-���2=������� �������� =


:�
�������>��� =���= ==�-���2=������� �������� =


:�
�����	
��� =���= ==�-���2=������� �������� =


:#"�
����
�<��� =���= ==�-��2=������� �������� =


:�
����%��' =���= ==�-���2=������� �������� =


:�
����'�	
��� =���= ==�-#��=������� �������� =


:�"�
����	��$��� =���= ==�-���2=������� �������� =


:�"�
����	��$��� =���= ==�-���2=������� �������� =


::����'��
����'�	
��� =���= ==�-���2=������� �������� =


:#��":����'�"2"�
����(��(��� =���= ==�-#��=������� �������� =


:#��":����'��	
��� =���= ==�-���2=������� �������� =


::����'�'�	
��� =���= ==�-���2=������� �������� =


:#��":��
�������>��� =���= ==�-���2=������� �������� =


:#�2":��
�������>��� =���= ==�-���2=������� �������� =


:#��":��
�������>��� =���= ==�-���2=������� �������� =


::��
������%�$���'�	
��� =���= ==�-���2=������� �������� =


:#�#":��
�����	
��� =���= ==�-���2=������� �������� =


:#��":��
�����	
��� =���= ==�-���2=������� �������� =


:#�#":��
�����	
��� =���= ==�-���2=������� �������� =


:���"#��":��
�����	
��� =���= ==�-���2=������� �������� =


:	����"#��":��
�����	
��� =���= ==�-���2=������� �������� =


:#��":��
����(��(��� =���= ==�-���2=������� �������� =


:#�2":��
����(��(��� =���= ==�-���2=������� �������� =


:���":��
����(��(��� =���= ==�-���2=������� �������� =


:#�#":��
����(��(��� =���= ==�-���2=������� �������� =


:���"#�2":��
����(��(��� =���= ==�-���2=������� �������� =


:	����"#�2":��
����(��(��� =���= ==�-���2=������� �������� =

&������+1�+� = ==�8�� �-���2=������� ���=�������� =


:?�<��
�����$	������ =���= ==�-,!+=������� �������� =


:;�	
&��	��	"�$	&���	
�� =���= ==�-#��=������� �������� =


:�"?�<��� =���= ==�-#��=������� �������� =

.��	�'������5��		�� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����		���
������
������������

������		��

��
���
�
������

����

����	����
���	�����
����

�$�	���:-���'�	���������6��	�;������

�
� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � �����9��	��




���������	� 

��
���������������	������������


���������	����


�����
�������� ���
!��

���"�#������ ���
!��



��
����

��������������������
��(��	�����	�� 

���6��	�;������ 

���6��	�
$'��� 
���6��	�
�'� 

��*#�*�!�#� 22�������		
7����8�����������������

�������

.��	�'������5��		��
*��������'���+���$����,+ -����&�!������ ���
�.

�!+����� ����� %�-,�� /+��-�%����0 ����-���� .���� !+���1� ������� 

.%���2�
���������3��4 ���� ������ 5��67�27�����5��


:�"?�<����� ��*#�*�!�#� ,#�'�*���/�	 !3#���,#<�-,!+����!�+�9 �������� ��*#�*�!��� 2,

�-���������+1�+� = ==�8:
: �-���2=������� ���=�������� =

�
�-����������,�+� = ==�8:�
 �-���2=������� ���=�������� =


:�";�	
&�"�"(��	����� =���= ==�-��2=������� �������� =


:;�	
&������
������ =���= ==�-,!+=������� �������� =

+
��������+1�+� = ==�8�� �-���2=������� ���=�������� =


:5	&���� =���= ==�-���2=������� �������� =


:#���2".���
�������>��� =���= ==�-,!+=������� �������� =


:#����".���
�������>��� =���= ==�-��2=������� �������� =


:#�#�#��".�	���
�����	
��� =���= ==�-���2=������� �������� =


:#�#����".�	���
�����	
��� =���= ==�-���2=������� �������� =


:.�	���
�����	
��� =���= ==�-���2=������� �������� =

#��,�+� = ==�8
2� �-���2=������� ���=�������� =


:#�#�#".���
�����	
��� =���= ==�-���2=������� �������� =


:#�#��".���
�����	
��� =���= ==�-���2=������� �������� =


:.���
�����	
��� =���= ==�-���2=������� �������� =


:.���
����%�$���'�	
��� =���= ==�-���2=������� �������� =


:#���2".���
����(��(��� =���= ==�-���2=������� �������� =

�;9;2
#����������+1�+� = ==�86: �-���2=������� ���=�������� =


:@��&���
������ =���= ==�-���2=������� �������� =

��������
��� ! "#�$�%&'��( )*���#$*�+#,)+���� "

"��	������- )*���#$*�+#,(+���� "

"(�./. )*���#$*�+00�$+���� "

.%���2�
��%&�����3��4 ���� ������ 5��67�27�����5��

���������+� !3#���, ��*#�*�!�## �,#�<��8
 ,-!+����!�+�9 �'�*���/�	�������� ��*#�*�!��� 2,

�;�;<
#����������+1�+� = ==
8�� �-��2=������� ���=�������� =

�
=���+� = ==�8<9 �-��2=������� ���=�������� =

�;�
=���+� = ==98�� �-,!+=������� ���=�������� =

#�����=���+�- = ==
8�< �-!��=������� ���=�������� =

��������
��� ! "#�$�%&'��( )*���#$*�+#,1+���� #�

"��	������- )*���#$*�+#,(+���� "

"(�./. )*���#$*�+00�2+���� "

.��	�'������5��		�� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����		���
������
������������

������		��

��
���
�
������

����

����	����
���	�����
����

�$�	���:-���'�	���������6��	�;������

�
� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � �����<��	��




���������	� 

��
���������������	������������


���������	����


�����
�������� ���
!��

���"�#������ ���
!��



��
����

��������������������
��(��	�����	�� 

���6��	�;������ 

���6��	�
$'��� 
���6��	�
�'� 

��*#�*�!�#� 22�������		
7����8�����������������

�������

.��	�'������5��		��
*��������'���+���$����,+ -����&�!������ ���
�.

�!+����� ����� %�-,�� /+��-�%����0 ����-���� .���� !+���1� ������� 

.%���2�
���������3��4 ���� ������ 5��67�27�����5��


:���	��� ��*#�*�!�#! #��'�*���/�	 !3#���,#<#-������!�+�9 �������� ��*#�*�!��� 2,


:9��>��� =���= ==�-��,+�=������� �������� =


:9��'����>��� =���= ==�-��!#=������� �������� =


:9��'��
����'�	
��� =���= ==�-��!#=������� �������� =


:9��'����
����'�	
��� =���= ==�-��!#=������� �������� =


:9��'�%��' =���= ==�-��!#=������� �������� =


:9��'�'�	
��� =���= ==�-��!#=������� �������� =


:�"9$	����� =���= ==#-�� $2=������� �������� =

+
.,�����+1�+� = ==�8�� �-#��=������� ���=�������� =

-��
.,�����+1�+� = ==�8��9 �-#��=������� ���=�������� =

����
.,�����+1�+� = ==�8��6 �-��!#=������� ���=�������� =


:����������$�%��� =���= ==�-��!#=������� �������� =


:�������	�	���
������ =���= ==�-��!#=������� �������� =


:�
�������>��� =���= ==�-��!#=������� �������� =


:�
�����	
��� =���= ==�-��!#=������� �������� =


:#"�
����
�<��� =���= ==�-�!#=������� �������� =


:�
����%��' =���= ==�-��!#=������� �������� =


:�
����'�	
��� =���= ==�-#��=������� �������� =


:�"�
����	��$��� =���= ==�-��!#=������� �������� =


:�"�
����	��$��� =���= ==�-��!#=������� �������� =


::����'��
����'�	
��� =���= ==�-��!#=������� �������� =


:#��":����'�"2"�
����(��(��� =���= ==�-#��=������� �������� =


:#��":����'��	
��� =���= ==�-��!#=������� �������� =


::����'�'�	
��� =���= ==�-��!#=������� �������� =


:#��":��
�������>��� =���= ==�-��!#=������� �������� =


:#�2":��
�������>��� =���= ==�-��!#=������� �������� =


:#��":��
�������>��� =���= ==�-��!#=������� �������� =


::��
������%�$���'�	
��� =���= ==�-��!#=������� �������� =


:#�#":��
�����	
��� =���= ==�-��!#=������� �������� =


:#��":��
�����	
��� =���= ==�-��!#=������� �������� =


:#�#":��
�����	
��� =���= ==�-��!#=������� �������� =


:���"#��":��
�����	
��� =���= ==�-��!#=������� �������� =


:	����"#��":��
�����	
��� =���= ==�-��!#=������� �������� =


:#��":��
����(��(��� =���= ==�-��!#=������� �������� =


:#�2":��
����(��(��� =���= ==�-��!#=������� �������� =


:���":��
����(��(��� =���= ==�-��!#=������� �������� =


:#�#":��
����(��(��� =���= ==�-��!#=������� �������� =


:���"#�2":��
����(��(��� =���= ==�-��!#=������� �������� =


:	����"#�2":��
����(��(��� =���= ==�-��!#=������� �������� =


:�	
&����>��� =���= ==�-��!#=������� �������� =


:?�<��
�����$	������ =���= ==�-,+�=������� �������� =


:;�	
&��	��	"�$	&���	
�� =���= ==�-#��=������� �������� =


:�"?�<��� =���= ==�-#��=������� �������� =

.��	�'������5��		�� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����		���
������
������������

������		��

��
���
�
������

����

����	����
���	�����
����

�$�	���:-���'�	���������6��	�;������

�
� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � �����2��	��




���������	� 

��
���������������	������������


���������	����


�����
�������� ���
!��

���"�#������ ���
!��



��
����

��������������������
��(��	�����	�� 

���6��	�;������ 

���6��	�
$'��� 
���6��	�
�'� 

��*#�*�!�#� 22�������		
7����8�����������������

�������

.��	�'������5��		��
*��������'���+���$����,+ -����&�!������ ���
�.

�!+����� ����� %�-,�� /+��-�%����0 ����-���� .���� !+���1� ������� 

.%���2�
���������3��4 ���� ������ 5��67�27�����5��


:�"?�<����� ��*#�*�!�#! #��'�*���/�	 !3#���,#<�-,+�����!�+�9 �������� ��*#�*�!��� 2,


:3��(��(&����>��� =���= ==�-��!#=������� �������� =

�
�-����������,�+� = ==�8<
2 �-��!#=������� ���=�������� =


:�";�	
&�"�"(��	����� =���= ==�-�!#=������� �������� =


:;�	
&������
������ =���= ==�-,+�=������� �������� =


:�"���(&����>��� =���= ==�-��!#=������� �������� =


:5	&���� =���= ==�-��!#=������� �������� =


:#���2".���
�������>��� =���= ==�-,+�=������� �������� =


:#����".���
�������>��� =���= ==�-�!#=������� �������� =


:#�#�#��".�	���
�����	
��� =���= ==�-��!#=������� �������� =


:#�#����".�	���
�����	
��� =���= ==�-��!#=������� �������� =


:.�	���
�����	
��� =���= ==�-��!#=������� �������� =


:.��$��� =���= ==�-��!#=������� �������� =


:#�#�#".���
�����	
��� =���= ==�-��!#=������� �������� =


:#�#��".���
�����	
��� =���= ==�-��!#=������� �������� =


:.���
�����	
��� =���= ==�-��!#=������� �������� =


:.���
����%�$���'�	
��� =���= ==�-��!#=������� �������� =


:#���2".���
����(��(��� =���= ==�-��!#=������� �������� =

�;�;<
#����������+1�+� = ==�8�2 �-��!#=������� ���=�������� =


:@��&���
������ =���= ==�-��!#=������� �������� =


:�"A&���� =���= ==�-��!#=������� �������� =


:'�("A&���� =���= ==�-�,+�=������� �������� =


:.�	���A&����� =���= ==�-�!�2=������� �������� =

��������
��� ! "#�$�%&'��( )*���#$*�+#,*+���� "

"��	������- )*���#$*�+##2+���� "

"(�./. )*���#$*�+#,$+���� "

.%���2�
��%&�����3��4 ���� ������ 5��67�27�����5��

���������+� !3#���, ��*#�*�!�## 2�#�<��8� ,-+�����!�+�9 �'�*���/�	�������� ��*#�*�!��� 2,

�;9;2
#����������+1�+� = ==<8�� �-�!#=������� ���=�������� =

��������
��� ! "#�$�%&'��( )*���#$*�+#,1+���� #�

"��	������- )*���#$*�+#,1+���� "

"(�./. )*���#$*�+00�-+���� "

.��	�'������5��		�� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����		���
������
������������

������		��

��
���
�
������

����

����	����
���	�����
����

�$�	���:-���'�	���������6��	�;������

�
� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � �����
��	��




���������	� 

��
���������������	������������


���������	����


�����
�������� ���
!��

���"�#������ ���
!��



��
����

��������������������
��(��	�����	�� 

���6��	�;������ 

���6��	�
$'��� 
���6��	�
�'� 

��*#�*�!�#� 22�������		
7����8�����������������

�������

.��	�'������5��		��
*��������'���+���$����,+ -����&�!������ ���
�.

�!+����� ����� %�-,�� /+��-�%����0 ����-���� .���� !+���1� ������� 

.%���2�
�9�������3�94 ���� ������ 5��67�27�����5��


:���	��� ��*#�*�!�#+ ,��'�*���/�	 !3#���,#<#-!�����!�+�9 �������� ��*#�*�!��� 2,


:9��>��� =���= ==�-���2+=������� �������� =


:9��'����>��� =���= ==�-�2+!=������� �������� =


:9��'��
����'�	
��� =���= ==�-�2+!=������� �������� =


:9��'����
����'�	
��� =���= ==�-�2+!=������� �������� =


:9��'�%��' =���= ==�-�2+!=������� �������� =


:9��'�'�	
��� =���= ==�-�2+!=������� �������� =


:�"9$	����� =���= ==#-!� $2=������� �������� =

+
.,�����+1�+� = ==�8:�� �-#!�=������� ���=�������� =

-��
.,�����+1�+� = ==�8�� �-#!�=������� ���=�������� =

����
.,�����+1�+� = ==�8�
�< �-�2+!=������� ���=�������� =


:����������$�%��� =���= ==�-�2+!=������� �������� =


:�������	�	���
������ =���= ==�-�2+!=������� �������� =


:�
�������>��� =���= ==�-�2+!=������� �������� =


:�
�����	
��� =���= ==�-�2+!=������� �������� =


:#"�
����
�<��� =���= ==�-2+!=������� �������� =


:�
����%��' =���= ==�-�2+!=������� �������� =


:�
����'�	
��� =���= ==�-#!�=������� �������� =


:�"�
����	��$��� =���= ==�-�2+!=������� �������� =


:�"�
����	��$��� =���= ==�-�2+!=������� �������� =


::����'��
����'�	
��� =���= ==�-�2+!=������� �������� =


:#��":����'�"2"�
����(��(��� =���= ==�-#!�=������� �������� =


:#��":����'��	
��� =���= ==�-�2+!=������� �������� =


::����'�'�	
��� =���= ==�-�2+!=������� �������� =


:#��":��
�������>��� =���= ==�-�2+!=������� �������� =


:#�2":��
�������>��� =���= ==�-�2+!=������� �������� =


:#��":��
�������>��� =���= ==�-�2+!=������� �������� =


::��
������%�$���'�	
��� =���= ==�-�2+!=������� �������� =


:#�#":��
�����	
��� =���= ==�-�2+!=������� �������� =


:#��":��
�����	
��� =���= ==�-�2+!=������� �������� =


:#�#":��
�����	
��� =���= ==�-�2+!=������� �������� =


:���"#��":��
�����	
��� =���= ==�-�2+!=������� �������� =


:	����"#��":��
�����	
��� =���= ==�-�2+!=������� �������� =


:#��":��
����(��(��� =���= ==�-�2+!=������� �������� =


:#�2":��
����(��(��� =���= ==�-�2+!=������� �������� =


:���":��
����(��(��� =���= ==�-�2+!=������� �������� =


:#�#":��
����(��(��� =���= ==�-�2+!=������� �������� =


:���"#�2":��
����(��(��� =���= ==�-�2+!=������� �������� =


:	����"#�2":��
����(��(��� =���= ==�-�2+!=������� �������� =

&������+1�+� = ==�8�2�2 �-�2+!=������� ���=�������� =


:?�<��
�����$	������ =���= ==�-�2+=������� �������� =


:;�	
&��	��	"�$	&���	
�� =���= ==�-#!�=������� �������� =


:�"?�<��� =���= ==�-#!�=������� �������� =

.��	�'������5��		�� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����		���
������
������������

������		��

��
���
�
������

����

����	����
���	�����
����

�$�	���:-���'�	���������6��	�;������

�
� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � �����:��	��




���������	� 

��
���������������	������������


���������	����


�����
�������� ���
!��

���"�#������ ���
!��



��
����

��������������������
��(��	�����	�� 

���6��	�;������ 

���6��	�
$'��� 
���6��	�
�'� 

��*#�*�!�#� 22�������		
7����8�����������������

�������

.��	�'������5��		��
*��������'���+���$����,+ -����&�!������ ���
�.

�!+����� ����� %�-,�� /+��-�%����0 ����-���� .���� !+���1� ������� 

.%���2�
�9�������3�94 ���� ������ 5��67�27�����5��


:�"?�<����� ��*#�*�!�#+ ,��'�*���/�	 !3#���,#<�-�2+����!�+�9 �������� ��*#�*�!��� 2,

�-���������+1�+� = ==�8�6� �-�2+!=������� ���=�������� =

�
�-����������,�+� = ==�8
�< �-�2+!=������� ���=�������� =


:�";�	
&�"�"(��	����� =���= ==�-2+!=������� �������� =


:;�	
&������
������ =���= ==�-�2+=������� �������� =

+
��������+1�+� = ==�8��9 �-�2+!=������� ���=�������� =


:5	&���� =���= ==�-�2+!=������� �������� =


:#���2".���
�������>��� =���= ==�-�2+=������� �������� =


:#����".���
�������>��� =���= ==�-2+!=������� �������� =


:#�#�#��".�	���
�����	
��� =���= ==�-�2+!=������� �������� =


:#�#����".�	���
�����	
��� =���= ==�-�2+!=������� �������� =


:.�	���
�����	
��� =���= ==�-�2+!=������� �������� =


:.��$��� =���= ==�-�2+!=������� �������� =


:#�#�#".���
�����	
��� =���= ==�-�2+!=������� �������� =


:#�#��".���
�����	
��� =���= ==�-�2+!=������� �������� =


:.���
�����	
��� =���= ==�-�2+!=������� �������� =


:.���
����%�$���'�	
��� =���= ==�-�2+!=������� �������� =


:#���2".���
����(��(��� =���= ==�-�2+!=������� �������� =

�;�;<
#����������+1�+� = ==�8<� �-�2+!=������� ���=�������� =

�;9;2
#����������+1�+� = ==�8�6 �-�2+!=������� ���=�������� =


:@��&���
������ =���= ==�-�2+!=������� �������� =

�
=���+� = ==�8�2� �-�2+!=������� ���=�������� =

�;�
=���+� = ==�8�:9 �-��2+=������� ���=�������� =

#�����=���+�- = ==�8<�2 �-##�=������� ���=�������� =

��������
��� ! "#�$�%&'��( )*���#$*�+#,,+���� "

"��	������- )*���#$*�+#,$+���� "

"(�./. )*���#$*�+02�-+���� "

.%���2�
�9%&�����3�94 ���� ������ 5��67�27�����5��

���������+� !3#���, ��*#�*�!�#� 2!#<�8

 �-�2+����!�+�9 �'�*���/�	�������� ��*#�*�!��� 2,

��������
��� ! "#�$�%&'��( )*���#$*�+#,$+���� "

"��	������- )*���#$*�+#,,+���� "

"(�./. )*���#$*�+0)�(+���� "

.��	�'������5��		�� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����		���
������
������������

������		��

��
���
�
������

����

����	����
���	�����
����

�$�	���:-���'�	���������6��	�;������

�
� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � ��������	��




���������	� 

��
���������������	������������


���������	����


�����
�������� ���
!��

���"�#������ ���
!��



��
����

��������������������
��(��	�����	�� 

���6��	�;������ 

���6��	�
$'��� 
���6��	�
�'� 

��*#�*�!�#� 22�������		
7����8�����������������

�������

.��	�'������5��		��
*��������'���+���$����,+ -����&�!������ ���
�.

�!+����� ����� %�-,�� /+��-�%����0 ����-���� .���� !+���1� ������� 

.%���2�
�<�������3#.4 ���� ������ 5��67�27����:5��

!����+� !3#���, ��*#�*�!�#+ �##<:8�� +-2#����!�+�9 �'�*���/�	�������� ��*#�*�!��� 2,


:9��>��� =���= ==�-��,2=������� �������� =


:9��'����>��� =���= ==�-#�+=������� �������� =


:9��'��
����'�	
��� =���= ==�-#�+=������� �������� =


:9��'����
����'�	
��� =���= ==�-#�+=������� �������� =


:9��'�%��' =���= ==�-#�+=������� �������� =


:9��'�'�	
��� =���= ==�-#�+=������� �������� =


:�"9$	����� =���= ==+-2# $2=������� �������� =


:�"9$	&����>��� =���= ==�-+2#=������� �������� =


:���"9$	&����>��� =���= ==�-+2#=������� �������� =


:	��	"9$	&����>��� =���= ==�-#�+=������� �������� =


:����������$�%��� =���= ==�-#�+=������� �������� =


:�������	�	���
������ =���= ==�-#�+=������� �������� =


:�
�������>��� =���= ==�-#�+=������� �������� =


:�
�����	
��� =���= ==�-#�+=������� �������� =


:#"�
����
�<��� =���= ==#-�+=������� �������� =


:�
����%��' =���= ==�-#�+=������� �������� =


:�
����'�	
��� =���= ==�-+2#=������� �������� =


:�"�
����	��$��� =���= ==�-#�+=������� �������� =


:�"�
����	��$��� =���= ==�-#�+=������� �������� =


::����'��
����'�	
��� =���= ==�-#�+=������� �������� =


:#��":����'�"2"�
����(��(��� =���= ==�-+2#=������� �������� =


:#��":����'��	
��� =���= ==�-#�+=������� �������� =


::����'�'�	
��� =���= ==�-#�+=������� �������� =


:#��":��
�������>��� =���= ==�-#�+=������� �������� =


:#�2":��
�������>��� =���= ==�-#�+=������� �������� =


:#��":��
�������>��� =���= ==�-#�+=������� �������� =


::��
������%�$���'�	
��� =���= ==�-#�+=������� �������� =


:#�#":��
�����	
��� =���= ==�-#�+=������� �������� =


:#��":��
�����	
��� =���= ==�-#�+=������� �������� =


:#�#":��
�����	
��� =���= ==�-#�+=������� �������� =


:���"#��":��
�����	
��� =���= ==�-#�+=������� �������� =


:	����"#��":��
�����	
��� =���= ==�-#�+=������� �������� =


:#��":��
����(��(��� =���= ==�-#�+=������� �������� =


:#�2":��
����(��(��� =���= ==�-#�+=������� �������� =


:���":��
����(��(��� =���= ==�-#�+=������� �������� =


:#�#":��
����(��(��� =���= ==�-#�+=������� �������� =


:���"#�2":��
����(��(��� =���= ==�-#�+=������� �������� =


:	����"#�2":��
����(��(��� =���= ==�-#�+=������� �������� =


:�	
&����>��� =���= ==�-#�+=������� �������� =


:?�<��
�����$	������ =���= ==�-,2=������� �������� =


:;�	
&��	��	"�$	&���	
�� =���= ==�-+2#=������� �������� =


:�"?�<��� =���= ==�-+2#=������� �������� =

.��	�'������5��		�� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����		���
������
������������

������		��

��
���
�
������

����

����	����
���	�����
����

�$�	���:-���'�	���������6��	�;������

�
� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � �����6��	��




���������	� 

��
���������������	������������


���������	����


�����
�������� ���
!��

���"�#������ ���
!��



��
����

��������������������
��(��	�����	�� 

���6��	�;������ 

���6��	�
$'��� 
���6��	�
�'� 

��*#�*�!�#� 22�������		
7����8�����������������

�������

.��	�'������5��		��
*��������'���+���$����,+ -����&�!������ ���
�.

�!+����� ����� %�-,�� /+��-�%����0 ����-���� .���� !+���1� ������� 

.%���2�
�<�������3#.4 ���� ������ 5��67�27����:5��


:�"?�<����� ��*#�*�!�#+ �#�'�*���/�	 !3#���,#<�-,2����!�+�9 �������� ��*#�*�!��� 2,


:3��(��(&����>��� =���= ==�-#�+=������� �������� =


:("3��(��(&�	��$��� =���= ==�-#�+=������� �������� =


:�";�	
&�"�"(��	����� =���= ==#-�+=������� �������� =


:;�	
&������
������ =���= ==�-,2=������� �������� =


:
�(
	
����� =���= ==�-,2 $=������� �������� =


:�"���(&����>��� =���= ==�-#�+=������� �������� =


:5	&���� =���= ==�-#�+=������� �������� =


:#���2".���
�������>��� =���= ==�-,2=������� �������� =


:#����".���
�������>��� =���= ==#-�+=������� �������� =


:#�#�#��".�	���
�����	
��� =���= ==�-#�+=������� �������� =


:#�#����".�	���
�����	
��� =���= ==�-#�+=������� �������� =


:.�	���
�����	
��� =���= ==�-#�+=������� �������� =


:.��$��� =���= ==�-#�+=������� �������� =


:#�#�#".���
�����	
��� =���= ==�-#�+=������� �������� =


:#�#��".���
�����	
��� =���= ==�-#�+=������� �������� =


:.���
�����	
��� =���= ==�-#�+=������� �������� =


:.���
����%�$���'�	
��� =���= ==�-#�+=������� �������� =


:#���2".���
����(��(��� =���= ==�-#�+=������� �������� =


:#����".��'�	
&����>��� =���= ==�-#�+=������� �������� =


:#�2�,".��'�	
&����>��� =���= ==�-#�+=������� �������� =


:@��&���
������ =���= ==�-#�+=������� �������� =


:�"A&���� =���= ==�-#�+=������� �������� =


:'�("A&���� =���= ==�-�,2=������� �������� =


:.�	���A&����� =���= ==�-2��=������� �������� =

��������
��� ! "#�$�%&'��( )*���#$*�+#,#+���� "

"��	������- )*���#$*�+#,$+���� "

"(�./. )*���#$*�+00�2+���� "

.��	�'������5��		�� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����		���
������
������������

������		��

��
���
�
������

����

����	����
���	�����
����

�$�	���:-���'�	���������6��	�;������

�
� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � ���������	��




���������	� 

��
���������������	������������


���������	����


�����
�������� ���
!��

���"�#������ ���
!��



��
����

��������������������
��(��	�����	�� 

���6��	�;������ 

���6��	�
$'��� 
���6��	�
�'� 

��*#�*�!�#� 22�������		
7����8�����������������

�������

.��	�'������5��		��
*��������'���+���$����,+ -����&�!������ ���
�.��
�������������>,������$�+�����%�-,��-

���������������+������ 5����&�!�2�9�.>$�.����5������:��2�

�!+����� ����� %�-,�� /+��-�%�����0
!��
���?�

%�-,��
��,���

%&$
3�����-4 %�� 3�����-4 !+���1� ����-�@��� @

&������� 5����67�:7����:592.��+?���3���:��2
.�A�4
�"""�� "" """" "" ��*#�*�!�#2 #2���	��� '�*���/�	,-�� """"����!�+�9 #<
:

�"""�� "" """" "" =������������9��>��� =�-���� """"=����� =
:

�"""�� "" """" "" =������������9��'����>��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������9��'��
����'�	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������9��'����
����'�	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������9��'�%��' =�-#�� """"=����� =
:

�"""�� "" """" "" =������������9��'�'�	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =�������������"9$	����� =,-�� $2""""=����� =
:

�"""�� "" """" "" =�������������"9$	&����>��� =�-,�� """"=����� =
:

�"""�� "" """" "" =���������������"9$	&����>��� =�-,�� """"=����� =
:

�"""�� "" """" "" =������������	��	"9$	&����>��� =�-#�� """"=����� =
:

�"""�� "" """" "" =����������������������$�%��� =�-#�� """"=����� =
:

�"""�� "" """" "" =�������������������	�	���
������ =�-#�� """"=����� =
:

�"""�� "" """" "" =�������������
�������>��� =�-#�� """"=����� =
:

�"""�� "" """" "" =�������������
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#"�
����
�<��� =#-�� """"=����� =
:

�"""�� "" """" "" =�������������
����%��' =�-#�� """"=����� =
:

�"""�� "" """" "" =�������������
����'�	
��� =�-,�� """"=����� =
:

�"""�� "" """" "" =�������������"�
����	��$��� =�-#�� """"=����� =
:

�"""�� "" """" "" =�������������"�
����	��$��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������:����'��
����'�	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#��":����'�"2"�
����(��(��� =�-,�� """"=����� =
:

�"""�� "" """" "" =������������#��":����'��	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������:����'�'�	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#��":��
�������>��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#�2":��
�������>��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#��":��
�������>��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������:��
������%�$���'�	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#�#":��
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#��":��
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#�#":��
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =���������������"#��":��
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������	����"#��":��
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#��":��
����(��(��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#�2":��
����(��(��� =�-#�� """"=����� =
:

�"""�� "" """" "" =���������������":��
����(��(��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#�#":��
����(��(��� =�-#�� """"=����� =
:

�"""�� "" """" "" =���������������"#�2":��
����(��(��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������	����"#�2":��
����(��(��� =�-#�� """"=����� =
:

.��	�'������5��		�� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����		���
������
������������

������		��

��
���
�
������

����

����	����
���	�����
����

�$�	���:-���'�	���������6��	�;������

�
� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � ���������	��




���������	� 

��
���������������	������������


���������	����


�����
�������� ���
!��

���"�#������ ���
!��



��
����

��������������������
��(��	�����	�� 

���6��	�;������ 

���6��	�
$'��� 
���6��	�
�'� 

��*#�*�!�#� 22�������		
7����8�����������������

�������

.��	�'������5��		��
*��������'���+���$����,+ -����&�!������ ���
�.��
�������������>,������$�+�����%�-,��-

���������������+������ 5����&�!�2�9�.>$�.����5������:��2�

�!+����� ����� %�-,�� /+��-�%�����0
!��
���?�

%�-,��
��,���

%&$
3�����-4 %�� 3�����-4 !+���1� ����-�@��� @

&������� 5����67�:7����:592.��+?���3���:��2
.�A�4
�"""�� "" """" "" ��*#�*�!�#2 #2�	
&����>��� '�*���/�	�-#�� """"����!�+�9 #<
:

�"""�� "" """" "" =������������?�<��
�����$	������ =�-�� """"=����� =
:

�"""�� "" """" "" =������������;�	
&��	��	"�$	&���	
�� =�-,�� """"=����� =
:

�"""�� "" """" "" =�������������"?�<��� =�-,�� """"=����� =
:

�"""�� "" """" "" =�������������"?�<����� =�-�� """"=����� =
:

�"""�� "" """" "" =������������3��(��(&����>��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������("3��(��(&�	��$��� =�-#�� """"=����� =
:

�"""�� "" """" "" =�������������";�	
&�"�"(��	����� =#-�� """"=����� =
:

�"""�� "" """" "" =������������;�	
&������
������ =�-�� """"=����� =
:

�"""�� "" """" "" =������������
�(
	
����� =�-�� $""""=����� =
:

�"""�� "" """" "" =�������������"���(&����>��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������5	&���� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#���2".���
�������>��� =�-�� """"=����� =
:

�"""�� "" """" "" =������������#����".���
�������>��� =#-�� """"=����� =
:

�"""�� "" """" "" =������������#�#�#��".�	���
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#�#����".�	���
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������.�	���
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������.��$��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#�#�#".���
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#�#��".���
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������.���
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������.���
����%�$���'�	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#���2".���
����(��(��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#����".��'�	
&����>��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#�2�,".��'�	
&����>��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������@��&���
������ =�-#�� """"=����� =
:

�"""�� "" """" "" =�������������"A&���� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������'�("A&���� =�-��� """"=����� =
:

�"""�� "" """" "" =������������.�	���A&����� =�-2�� """"=����� =
:

�������
��� ! #�$�%&'��( ,03#)3,-�#1!#1"4���
�!��)*�#$*+�5�������!�����0(�#+���
��	������- "������������")*�#$*+#,*+���
(�./. "������������")*�#$*+#,#+���

.��	�'������5��		�� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����		���
������
������������

������		��

��
���
�
������

����

����	����
���	�����
����

�$�	���:-���'�	���������6��	�;������

�
� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � ���������	��




���������	� 

��
���������������	������������


���������	����


�����
�������� ���
!��

���"�#������ ���
!��



��
����

��������������������
��(��	�����	�� 

���6��	�;������ 

���6��	�
$'��� 
���6��	�
�'� 

��*#�*�!�#� 22�������		
7����8�����������������

�������

.��	�'������5��		��
*��������'���+���$����,+ -����&�!������ ���
�.��
�������������>,������$�+�����%�-,��-

���������������+������ 5����&�!�2�9�.>$�.����5������:��2�

�!+����� ����� %�-,�� /+��-�%�����0
!��
���?�

%�-,��
��,���

%&$
3�����-4 %�� 3�����-4 !+���1� ����-�@��� @

&������� 5����67�:7����:592.��+?���3���:��2
.�A�4
�"""�� "" """" "" ��*#�*�!��� �,���	��� '�*���/�	,-�� """"����!�+�9 #<
:

�"""�� "" """" "" =������������9��>��� =�-���� """"=����� =
:

�"""�� "" """" "" =������������9��'����>��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������9��'��
����'�	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������9��'����
����'�	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������9��'�%��' =�-#�� """"=����� =
:

�"""�� "" """" "" =������������9��'�'�	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =�������������"9$	����� =,-�� """"=����� =
:

�"""�� "" """" "" =�������������"9$	&����>��� =�-,�� """"=����� =
:

�"""�� "" """" "" =���������������"9$	&����>��� =�-,�� """"=����� =
:

�"""�� "" """" "" =������������	��	"9$	&����>��� =�-#�� """"=����� =
:

�"""�� "" """" "" =����������������������$�%��� =�-#�� """"=����� =
:

�"""�� "" """" "" =�������������������	�	���
������ =�-#�� """"=����� =
:

�"""�� "" """" "" =�������������
�������>��� =�-#�� """"=����� =
:

�"""�� "" """" "" =�������������
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#"�
����
�<��� =#-�� """"=����� =
:

�"""�� "" """" "" =�������������
����%��' =�-#�� """"=����� =
:

�"""�� "" """" "" =�������������
����'�	
��� =�-,�� """"=����� =
:

�"""�� "" """" "" =�������������"�
����	��$��� =�-#�� """"=����� =
:

�"""�� "" """" "" =�������������"�
����	��$��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������:����'��
����'�	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#��":����'�"2"�
����(��(��� =�-,�� """"=����� =
:

�"""�� "" """" "" =������������#��":����'��	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������:����'�'�	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#��":��
�������>��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#�2":��
�������>��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#��":��
�������>��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������:��
������%�$���'�	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#�#":��
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#��":��
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#�#":��
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =���������������"#��":��
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������	����"#��":��
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#��":��
����(��(��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#�2":��
����(��(��� =�-#�� """"=����� =
:

�"""�� "" """" "" =���������������":��
����(��(��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#�#":��
����(��(��� =�-#�� """"=����� =
:

�"""�� "" """" "" =���������������"#�2":��
����(��(��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������	����"#�2":��
����(��(��� =�-#�� """"=����� =
:

.��	�'������5��		�� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����		���
������
������������

������		��

��
���
�
������

����

����	����
���	�����
����

�$�	���:-���'�	���������6��	�;������

�
� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � ������9��	��




���������	� 

��
���������������	������������


���������	����


�����
�������� ���
!��

���"�#������ ���
!��



��
����

��������������������
��(��	�����	�� 

���6��	�;������ 

���6��	�
$'��� 
���6��	�
�'� 

��*#�*�!�#� 22�������		
7����8�����������������

�������

.��	�'������5��		��
*��������'���+���$����,+ -����&�!������ ���
�.��
�������������>,������$�+�����%�-,��-

���������������+������ 5����&�!�2�9�.>$�.����5������:��2�

�!+����� ����� %�-,�� /+��-�%�����0
!��
���?�

%�-,��
��,���

%&$
3�����-4 %�� 3�����-4 !+���1� ����-�@��� @

&������� 5����67�:7����:592.��+?���3���:��2
.�A�4
�"""�� "" """" "" ��*#�*�!��� �,�	
&����>��� '�*���/�	�-#�� """"����!�+�9 #<
:

�"""�� "" """" "" =������������?�<��
�����$	������ =�-�� """"=����� =
:

�"""�� "" """" "" =������������;�	
&��	��	"�$	&���	
�� =�-,�� """"=����� =
:

�"""�� "" """" "" =�������������"?�<��� =�-,�� """"=����� =
:

�"""�� "" """" "" =�������������"?�<����� =�-�� """"=����� =
:

�"""�� "" """" "" =������������3��(��(&����>��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������("3��(��(&�	��$��� =�-#�� """"=����� =
:

�"""�� "" """" "" =�������������";�	
&�"�"(��	����� =#-�� """"=����� =
:

�"""�� "" """" "" =������������;�	
&������
������ =�-�� """"=����� =
:

�"""�� "" """" "" =������������
�(
	
����� =�-�� """"=����� =
:

�"""�� "" """" "" =�������������"���(&����>��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������5	&���� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#���2".���
�������>��� =�-�� """"=����� =
:

�"""�� "" """" "" =������������#����".���
�������>��� =#-�� """"=����� =
:

�"""�� "" """" "" =������������#�#�#��".�	���
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#�#����".�	���
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������.�	���
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������.��$��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#�#�#".���
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#�#��".���
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������.���
�����	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������.���
����%�$���'�	
��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#���2".���
����(��(��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#����".��'�	
&����>��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������#�2�,".��'�	
&����>��� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������@��&���
������ =�-#�� """"=����� =
:

�"""�� "" """" "" =�������������"A&���� =�-#�� """"=����� =
:

�"""�� "" """" "" =������������'�("A&���� =�-��� """"=����� =
:

�"""�� "" """" "" =������������.�	���A&����� =�-2�� """"=����� =
:

�������
��� ! #�$�%&'��( ,03#03,-�,0!$*"4���
�!��)*�#$*+�5�������!�����0$�2+���
��	������- "������������")*�#$*+#,#+���
(�./. "������������")*�#$*+00�-+���

.��	�'������5��		�� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����		���
������
������������

������		��

��
���
�
������

����

����	����
���	�����
����

�$�	���:-���'�	���������6��	�;������

�
� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � ������<��	��




���������	� 

��
���������������	������������


���������	����


�����
�������� ���
!��

���"�#������ ���
!��



��
����

��������������������
��(��	�����	�� 

���6��	�;������ 

���6��	�
$'��� 
���6��	�
�'� 

��*#�*�!�#� 22�������		
7����8�����������������

�������

.��	�'������5��		��
*��������'���+���$����,+ -����&�!������ ���
�.��
�������������>,������$�+�����%�-,��-

���������������+������ 5����&�!�2�9�.>$�.����5������:��2�

�!+����� ����� %�-,�� /+��-�%�����0
!��
���?�

%�-,��
��,���

%&$
3�����-4 %�� 3�����-4 !+���1� ����-�@��� @

&������� 5����67�:7����:592�$����3���:��2
.��4
�"""�� B+�"#2�C """" �,-2D ��*#�*�!��� �����	��� '�*���/�	,-�� ""��-�����!�+�9 #<2�-#

�"""�� B�,"#�,C """" �,-�D ��*#�*�!�## 2�9��>��� =�-���� ""�-��=����� =2-!�

�"""�� = """" #�!D =�������������
�������>��� =�-#�� ""==����� =�-2�

�"""�� B��"#2�C """" ��-�D =������������#�#":��
�����	
��� =�-#�� ""==����� =2-��

�"""�� B�,"#�,C """" !�-!D =������������;�	
&��	��	"�$	&���	
�� =�-,�� ""==����� =2-,�

�"""�� = """" #�2D =������������.��$��� =�-#�� ""==����� =�-#�

�"""�� = """" ��-�D =������������.���
�����	
��� =�-#�� ""==����� =2-�!

�"""�� = """" ##�D =������������.�	���A&����� =�-2�� ""#�-�=����� =#2-�

�������
��� ! #�$�%&'��( ,03#)3,-�##!1("4���
�!��)*�#$*+�5�������!�����0)�2+���
��	������- "������������")*�#$*+#,1+���
(�./. "������������")*�#$*+#,$+���

&������� 5����67�:7����:592�$���,����3���:��2
.���4
�"""�� B��"#2�C !-��D"" !#-�D ��*#�*�!�#� #2���	��� '�*���/�	,-�� B��C��-�����!�+�9 #<2�-!

�"""�� B�,"#�,C �-!�D"" ��-�D ��*#�*�!�#� �#9��>��� =�-���� =����-��=����� =2-��

�"""�� = �-�2D"" #��D =�������������
�������>��� =�-#�� =���==����� =�-��

�"""�� B��"#2�C 2-,2D"" ��-,D =������������#�#":��
�����	
��� =�-#�� =���==����� =2-�!

�"""�� B�,"#�,C �-��2D"" ��-�D =������������;�	
&��	��	"�$	&���	
�� =�-,�� =���==����� =2-+�

�"""�� = +-#2D"" ��-�D =������������.��$��� =�-#�� =���==����� =2-!�

�"""�� = 2-�,D"" �+-�D =������������.���
�����	
��� =�-#�� =���==����� =2-!,

�"""�� = ,-2�D"" #�!D =������������.�	���A&����� =�-2�� =���#�-�=����� =#2-�

�������
��� ! #�$�%&'��( ,03#)3,-�#$!,#"4���
�!��)*�#$*+�5�������!�����#,,+���
��	������- "������������")*�#$*+00�1+���
(�./. "������������")*�#$*+#,#+���

.��	�'������5��		�� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����		���
������
������������

������		��

��
���
�
������

����

����	����
���	�����
����

�$�	���:-���'�	���������6��	�;������

�
� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � ������2��	��




���������	� 

��
���������������	������������


���������	����


�����
�������� ���
!��

���"�#������ ���
!��



��
����

��������������������
��(��	�����	�� 

���6��	�;������ 

���6��	�
$'��� 
���6��	�
�'� 

��*#�*�!�#� 22�������		
7����8�����������������

�������

����-��+ ���	�+����+-�

��(��	�5(���%���
�	�� 
� �������	����@���%���	��������)��&�/������)��	
��'�	
������	������'�	�%���	
�������&	�-������&	����	���	��	������	����	��'(��	��-"
�� �������	����@���%���	��������)��&�/�������/�	
��'�	
������	������'�	�%���	
�������&	�-"
�, �������	����@���%���	��������)��&�/�������/�	
��'�	
������	������'�	�%���	
�������&	�-���������	�������
�����	�������/�������&>����	�	
��

��(��	������'�	�	�����$������	�$'��	������	�)�	&��	�	
����(��	������'�	-�5�'(����
:-
"

�! �������	����@���%���	��������)��&�/������)��	
��'�	
������	������'�	�%���	
�������&	�-����
��
������'�&����������	��-"

E�����	��&���(��	�������)��	���� 

��(��	����
E�'�	�

5�'(������$�	����(��	��������:�&�0���
	�9����-�����$�	��������(��	����E�'�	��
�)�������������	���%���������	�:�&�0���
	-��&�

����&	��
1.�:�.��.�:��	�������)��	
����(��	������'�	�B;:E����;�E������((��(���	�C-
:������


�*
� 
�	���(��	���*�
�	��)�������

/�	� 5�'(������$�	��������(��	������'�	����(��	��������0�	�0���
	�9�����B��������)��C-�����$�	��/�	
����	
���F/�	F�����F��&F�������(��	���
�����0�	�0���
	�9����-

����&	��:�.��.�:��	�������)��	
����(��	����E�'�	-��G$���	�	�)������&�������&-:�.�����

;�.?1:�:�.��.31
�E3;3.-����(��	����E�)����	��������)���	
���	�	��	�����&�����)�����'�	��������������������	�#2+���((����<�9-��
H;:E���������	������	
����(��	����&��%�	
����	��
���������)��$�	�������/�	
��;�E-�����$�	����	/����	
��;:E�����;�E�������(��	���
�����	�'�	������$�	�-��

;:EH

;�.?1:����1�.3
I�E3;3.-����(��	����E�)����	��������)���	
����/��	���)����	��������%�	
���������	����.����-;�E

��E�.3@�������
.�:3�����
����B��:������$��	���$��������$�	�����	�������	�����)�����C-���:

:�� :��$	�������������$��	��������������)��	�����%��'�	
���	����������$	����(��%��'���%����������&���������'�&���	���(�����	�	
�����$	����
%�$������	
������&	�������/���	�-

��(��	������'�	��B;:E������;�E�C�������6$�	������������)����	����������'(���(��(���	�����'�$�	�������&	��������$	���������
(�����	���������/
�����((�������-

"

"

"

"

"

"

"

"

"

"

����	������
5����	$��

����	������5����	$�����������������������/�	
�.��	�'�����F��6	��
������5�
��
��������6	��
�����������
�����7�	������
�((����	�����%�����	�����������	$���������	���	
�	�	
����(��	�
����������)��/��������((��)���%������������&�	
��������	��&-��
����	�����������	$��������	������	�����	
��������&����������4$�)����	��%���	����	������&�
���/��		��������	$��-

"

.��	�'������5��		�� ��������	
�����
������
��
��

	��
��
������
	������	���������������������
��
���������
������
�����������
����������	�
���	���
��
����		���
������
������������

������		��

��
���
�
������

����

����	����
���	�����
����

�$�	���:-���'�	���������6��	�;������

�
� � � � � � � � � � � 	 
 � � 
 � � � � 
 � � ������
��	��








 



Version 2.4                                                      Page 1 of 7                                                                       08/07 

Laboratory Data Review Checklist 
 

 
Completed by:  
 
Title:  
 
Date:  
 
CS Report Name: 
 
Report Date: 
 
Consultant Firm: 
 
Laboratory Name:  
 
Laboratory  Report Number: 
 
ADEC File Number:   
 
ADEC RecKey Number: 
 
 
1. Laboratory 
 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses? 

Yes
   

No
  

Comments:
 

 
b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate 

laboratory, was the laboratory performing the analyses ADEC CS approved? 

Yes
   

No
  

Comments:
 

 
2. Chain of Custody (COC) 
 

a. COC information completed, signed, and dated (including released/received by)? 

Yes
   

No
  

Comments:
 

 

Ronald J. Pratt 

Environmental Scientist 

October 20, 2008 

NC Machinery, Soil Characterization and Sampling Report 

October 30, 2008 

NORTECH 

SGS 

1085923 

      

      

yes 

Not applicable 

yes 
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b. Correct analyses requested? 

Yes
   

No
  

Comments:
 

 
3. Laboratory Sample Receipt Documentation 
 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

Yes
   

No
  

Comments:
 

 
b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 

Volatile Chlorinated Solvents, etc.)? 

Yes
   

No
  

Comments:
 

 
c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)? 

Yes
   

No
  

Comments:
 

 
d. If there were any discrepancies, were they documented? For example, incorrect sample 

containers/preservation, sample temperature outside of acceptable range, insufficient or missing 
samples, etc.? 

Yes
   

No
  

Comments:
 

 
e. Data quality or usability affected? Explain. 

Comments: 

 
4. Case Narrative 
 

a. Present and understandable? 

Yes
   

No
  

Comments:
 

 
b. Discrepancies, errors or QC failures identified by the lab? 

yes 

      

yes 

yes 

Not applicable 

Data quality/usability not affected 

yes 

yes; one sample for AK102 analysis was diluted due to thick consistency and PQLs were elevated 
and the one sample analyzed for  PAH contaminants had elevated PQLs due to matrix interference 
with internal standards 
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Yes
   

No
  

Comments:
 

 
c. Were all corrective actions documented? 

Yes
   

No
  

Comments:
 

 
d. What is the effect on data quality/usability according to the case narrative? 

Comments:
 

 
5. Samples Results 
 

a. Correct analyses performed/reported as requested on COC? 

Yes
   

No
  

Comments:
 

 
b. All applicable holding times met? 

Yes
   

No
  

Comments:
 

 
c. All soils reported on a dry weight basis? 

Yes
   

No
  

Comments:
 

 
d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for 

the project? 

Yes
   

No
  

Comments:
 

 
e. Data quality or usability affected? Explain. 

Comments:
 

 

yes 

Data quality/usability not affected.  Elevated AK102 analysis PQLs were below the cleanup levels 
for DRO contaminants, and all PAH PQL's were below cleanup levels with the exception of 1-
methylnapthalene and 2-methylnapthalene, both of which were detected above the utilized PQL.        

yes 

yes 

not applicable 

PQLs for 1-methylnapthalene 2-methylnapthalene were above cleanup levels but  each analyte 
was detected above the utilized PQL 

data quality/usability not affected 
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6. QC Samples 
 

a. Method Blank 
i. One method blank reported per matrix, analysis and 20 samples? 

Yes
   

No
  

Comments:
 

 
ii. All method blank results less than PQL? 

Yes
   

No
  

Comments:
 

 
iii. If above PQL, what samples are affected? 

Comments:
 

 
iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

Yes
   

No
  

Comments:
 

 
v. Data quality or usability affected? Explain. 

Comments:
 

 
b. Laboratory Control Sample/Duplicate (LCS/LCSD) 

i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? 

Yes
   

No
  

Comments:
 

 
ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 

20 samples? 

Yes
   

No
  

Comments:
 

 
iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, 
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages) 

Yes
   

No
  

Comments:
 

yes 

yes 

Not applicable 

Not applicable 

data quality/usability not affected 

yes 

Not applicable 

yes 
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iv. Precision – All relative percent differences (RPD) reported and less than method or 

laboratory limits? And project specified DQOs, if applicable. (AK Petroleum methods 
20%; all other analyses see the laboratory QC pages) 

Yes
   

No
  

Comments:
 

 
v. If %R or RPD is outside of acceptable limits, what samples are affected? 

Comments:
 

 
vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

Yes
   

No
  

Comments:
 

 
vii. Data quality or usability affected? Explain. 

Comments:
 

 
c. Surrogates – Organics Only 

i. Are surrogate recoveries reported for organic analyses – field, QC and laboratory 
samples? 

Yes
   

No
  

Comments:
 

 
ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other 
analyses see the laboratory report pages) 

Yes
   

No
  

Comments:
 

 
iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data 

flags clearly defined? 

Yes
   

No
  

Comments:
 

 
iv. Data quality or usability affected? Explain. 

Comments:
 

yes 

Not applicable 

Not applicable 

data quality/usability not affected  

yes 

 no 

not applicable 

data quality/usability not affected    



Version 2.4                                                      Page 6 of 7                                                                       08/07 

 
d. Trip blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 

Soil 
i. One trip blank reported per matrix, analysis and cooler? 

Yes
   

No
  

Comments:
 

 
ii. All results less than PQL? 

Yes
   

No
  

Comments:
 

 
iii. If above PQL, what samples are affected? 

Comments:
 

 
iv. Data quality or usability affected? Explain. 

Comments:
 

 
e. Field Duplicate 

i. One field duplicate submitted per matrix, analysis and 10 project samples? 

Yes
   

No
  

Comments:
 

 
ii. Submitted blind to lab? 

Yes
   

No
  

Comments:
 

 
iii. Precision – All relative percent differences (RPD) less than specified DQOs? 

(Recommended: 30% water, 50% soil)  
 
RPD (%) = Absolute value of:  (R1-R2)      
                  

                        
   x 100   

 

                       ((R1+R2)/2) 

Where  R1 = Sample Concentration 
R2 = Field Duplicate Concentration

 

 

Yes
   

No
  

Comments:
 

yes 

yes 

Not applicable 

data quality/usability not affected 

yes 

yes 

yes 
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iv. Data quality or usability affected? Explain. 

Comments:
 

 
f. Decontamination or Equipment Blank (if applicable) 

Yes
   

No
 

Not Applicable
 

i. All results less than PQL? 

Yes
   

No
  

Comments:
 

 
ii. If above PQL, what samples are affected? 

Comments:
 

 
iii. Data quality or usability affected? Explain. 

Comments:
 

 
7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.) 
 

a. Defined and appropriate? 

Yes
   

No
  

Comments:
 

 

data quality/usability not affected 

Not applicable 

Not applicable 

Not applicable 

Not applicable 
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