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April 7, 2016 
 
Sent via email to: kseekatz@irha.org  
 
Interior Regional Housing Authority 
828 27th Avenue 
Fairbanks, Alaska 99701 
 
ATTN: Kelly Seekatz 
 
RE:  27th Avenue Heating Oil Leak Assessment Results 
  1603 27th Avenue, Fairbanks, Alaska 
 ADEC File # 102.38.181 
 
Ms. Seekatz: 
 
NORTECH has completed site characterization efforts on lot 151C, US SURVEY 3148 
with a physical address at 1603 27th Avenue in Fairbanks, Alaska (the Site) and is 
pleased to submit this report concerning soil and groundwater contamination and 
indoor air quality (IAQ).  The contamination is a result of a heating oil release from a 
leaking heating oil underground storage tank (UST).  This property is owned through 
an arrangement in which Interior Regional Housing Authority (IRHA) is responsible for 
the characterization and cleanup.  This report is in response to ADEC requests for 
delineation and cleanup from late 2014 and in accordance with our approved June 
2015 work plan 
 
Figure 1 shows the location of the site on 27th Avenue in Fairbanks, Alaska.  Figure 2 
shows the Site in relationship to the neighborhood.  Figure 3 shows contaminant 
concentrations in the seven monitoring wells samples and well locations. 
 
Table 1 and Table 2 summarize the 2015 groundwater and soil laboratory results and 
field duplicate quality control analysis.  A copy of the laboratory report for the sampling 
event and an ADEC Laboratory Data Review Checklist (LDRC) for the current sample 
results are also attached.   
 
Background  
In August 2014, the occupants of the residence began to notice a heating oil odor that 
became stronger with time and was more prevalent in the crawlspace.  IRHA 
personnel traced the odor to heating oil that appeared to be floating on water that had 
entered into the crawlspace below the existing vapor barrier.   
 
A vapor extraction system was installed by Ventilation Solutions in the crawlspace, 
which minimized heating oil vapors from accumulating in the structure.  The system 
employs a typical radon fan to draw soil vapors under a membrane (6-mil polyethylene 
sheeting) which provides a seal between the soil and crawlspace air.  This results in 
the in a positive differential pressure between the crawlspace air and soil vapor. 
Vapors enter perforated 4” PVC pipes placed under the membrane and are exhausted 
outside the west wall of the home.   
 
After addressing the initial vapor intrusion problems in the structure, IRHA personnel 
began to investigate the heating oil tank located on the west side of the home.  The 
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tank was suspected to be leaking and was causing the petroleum and fuel odors observed in 
the home.  IRHA excavated along the west side of the tank and observed heating oil pooling in 
the soil near the bottom of the tank.  Approximately 30 gallons of heating oil were collected from 
the excavation over two days.  IRHA personnel indicated the tank was leaking and replaced the 
heating oil tank and feed/return lines.  Two eight-inch free product collection galleries/pipes 
were installed adjacent to the new tank.  Additional free product was reportedly recovered by 
IRHA, but the volume was not quantified.  
 
In February 2015, IRHA retained NORTECH to develop and implement the work plan guiding 
this assessment to delineate the soil and groundwater contamination, collect free product, and 
evaluate vapor intrusion at the Site and the adjacent property as appropriate.   
 
Objectives/Scope of Work 
The work plan guiding the current activities was intended to identify current groundwater 
conditions at the Site and evaluate alternatives for long term management of human health risks 
at the site.   
 
The scope of work for this site characterization was designed to: 
 

 Evaluate free product remaining near the source area  

 Evaluate the indoor air quality in structures adjacent to the tank 

 Characterize local soil conditions and delineate the extent of soil impacted by the 
heating oil release 

 Delineate dissolved contaminant impacts to the aquifer through groundwater sampling of 
temporary sampling points and groundwater monitoring wells 

 Define the conceptual site model based on the data, to evaluate the exposure pathways 
associated with contamination remaining at the site   

 Report and summarize field activities and laboratory results to document the soil and 
groundwater conditions on the site  

 
Methodology 
Field sampling was completed in general accordance with the 2002 ADEC UST Procedures 
Manual Standard Sampling Procedures (SSP), 2010 Draft Field Sampling Guidance (FSG) and 
the attached standalone groundwater sampling methodology and soil boring methods as 
detailed in the methodology attachments.   
 
Field Activities  
Soil and Groundwater Characterization.  
NORTECH mobilized to the site on August 2, 2015 to advance soil and groundwater sampling 
points as outlined in Task 3 of the ADEC approved workplan.  Soil borings and groundwater 
sampling points were installed on Site (and on 1603 27th Avenue, Lot 151C) the adjacent 
property to the west 1607 27th Avenue, Lot 151B). 
  
The initial soil boring (SB-01) was advanced near the northwest garage corner.  Headspace 
samples were collected every two feet and documented on the dedicated boring log data sheet.  
The analytical soil sample was collected from soil eight feet below the ground surface (bgs).  
Once documentation of the soil boring data was completed, the drill rig was moved to the 
northeast corner of the garage where SB-02 was advanced.  Once the soil headspace samples 
and laboratory samples were collected, a temporary sampling point (TSP-02) was installed 
within a foot of the soil boring.   
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An additional seven wells and soil borings were installed around the perimeter of Lots 151C and 
151B.  The monitoring well and soil boring locations were selected to characterize soil and 
groundwater conditions on and off site.  Figure 3 shows the placement of each soil boring and 
groundwater sampling point.   
 
Vapor Mitigation System Inspection and Free Product Collection 
As outlined in Task 2 of the workplan, free product and indoor air quality inspections have been 
performed.  Ten inspections have been performed since July 2015.  During the inspections, 
vapor intrusion levels in the home have been evaluated using a RAE ppb meter, which 
measures total volatile organic compounds (tVOCs) using PID technology sensitive down to the 
parts per billion range.  During each event, VOCs were evaluated upstairs, downstairs, in the 
crawlspace, and in the garage.  Additionally, the RAE ppb meter was utilized to measure VOC 
removal rates by measuring VOCs in the vapor extraction system’s exhaust vent.   
 
On the September 2, 2015 inspection event, heating oil was observed between the two 
overlapping polyethylene sheets covering the surface soils in the crawlspace and used as the 
impermeable membrane for the SVE system.  No odors or IAQ impacts as measured by the 
Rae ppb meter were observed in the crawlspace or living spaces.  On September 21, 2015, 
NORTECH personnel returned to the site to inspect the crawlspace and evaluate soil conditions 
below the liner.  During the crawlspace inspection, three heating oil impacted areas were 
observed in the sheeting.  A hand auger was used to advance an eighteen inch boring in the 
fuel impacted area nearest the SVE fan.  Neither groundwater nor free product were 
encountered in the soil boring.  This indicates the heating oil was most likely related to 
groundwater fluctuations and not a new release. 
 
An interface probe capable of distinguishing between oil and water was used to determine the 
free product and groundwater depth measurements.  Since July 2015, no free product has been 
identified in the north and south free product collection galleries that were installed by IRHA in 
September 2014.  Groundwater monitoring well MW-1 was installed on August 2, 2015 and has 
been evaluated for free product five times since installation.  No free product was observed in 
the well until September 2, 2015 when 0.6 inches of fuel was measured.  Absorbent socks 
designed to passively collect free product in a two inch well were ordered and placed in the well 
on October 5, 2017.  Approximately 2” of the sock were saturated with fuel oil and on October 
27, 2015, 4” of the sock was saturated.   
  
Results  
Free product:  The free product collection galleries that were installed by IRHA during the 
original emergency response actions have proved to be ineffective since the original collection 
effort.  This is because the groundwater was very high when the collection galleries were 
installed and the bottom of the collection gallery is above groundwater most of the year.  The 
free product collection galleries will be effective only during periods of very high water.   
 
MW-1 installed in the source area has a screened interval is within the groundwater smear zone 
under most conditions.  The maximum amount of heating oil observed has been 0.6 inches.  
This limited volume of fuel in the well is not conducive to using active free product collection 
devices such as pneumatic skimmers or pumps.  NORTECH recommends using absorbent 
socks that can be left in the well and collect free product passively.  Free product and 
monitoring should continue once a month until free product is no longer recoverable or until the 
contaminant plume has been determined stable or attenuating.   
 
Indoor Air Quality: During each site visit, the RAE ppb meter was used to evaluate the 
effectiveness of the vapor mitigation system and indoor air quality in the crawlspace and 
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occupied spaces.  The results for each monitoring event show that the indoor air quality is 
consistent with exterior conditions.  The original screening results on March 11, 2015 showed 
some elevated results, but there appeared to be calibration problems with the RAE ppb meter.  
Each IAQ event occurring since July 17, 2015 showed results in the occupied areas of the home 
to be low (<25 ppb) and similar to outside readings (<36 ppb).  An exception to this occurred in 
the garage near an open can of heating oil, which was removed and the RAE ppb readings 
have decreased to exterior levels.  The SVE system’s exhaust stream has been measured 
during each event.  The original July 2015 exhaust concentration was about 2000 ppb, and has 
shown a general decline through time.  The latest reading on October 7, 2015 was 1500 ppb.  
Table 3 shows the results in tabular form.  
 
Based on indoor air and exhaust stream vapor concentrations, the SVE system is successfully 
mitigating vapor intrusion.  With the SVE system running, the IAQ quality is at background 
conditions and is considered appropriate for occupancy.  No further evaluation or air quality 
assessment activities are required.  However, if the SVE system fails, immediate steps should 
be taken to repair the system.  Additionally, the fan should be checked by IRHA or the occupant 
monthly for proper operation.   
 
Data from 1603 27th Avenues shows that a SVE depressurization system effectively mitigates 
vapor intrusion in a crawlspace however, the home at 1607 27th Avenues has a slab below 
grade in the living room area.   
 
Because of the close proximity of the petroleum impacted soils and groundwater to the adjacent 
home at 1607 27th Avenue, the IAQ should be evaluated for potential impacts.  In order to 
distinguish heating oil vapors from household VOCs, analytical samples should be collected and 
analyzed using EPA method TO-17.  As an example, cooking, air fresheners and cleaning 
products can cause elevated readings on the RAE ppb meter, however, EPA method TO-17 can 
quantify if petroleum oil compounds are impacting the indoor air.   
 
Benzene impacted groundwater on the west edge of lot 151 B is within 50 feet of the residence 
on lot 151 A suggesting that the inhalation indoor air exposure pathway is a concern for 
occupants at 1611 27 Avenue as well.  It is recommended additional IAQ samples should be 
collected from the structure on Lot 151A if indoor air is found to be impacted at 151B or the 
home has a significantly deeper crawlspace or basement.   
  
Soil Results: Soil boring locations can be found in Figure 3 and the summary of soil results are 
presented in Table 1 in the Appendix.  The source area soil boring was placed between Lot 
151C and Lot 151B near Lot 151C’s heating oil tank.  The sample was collected at 6 feet bgs.  
Gasoline Range Organics (GRO), Diesel Range Organics (DRO) and VOC compounds 
Benzene, Toluene, Ethylbenzene and Xylenes (BTEX) exceed ADEC’s cleanup levels.  
Additionally, polycyclic aromatic compounds (PAHs) 1-Methylnapthalene and 2-
Methylnapthalene also exceed cleanup levels.  Five other PAHs were detected below cleanup 
levels.   
 
No soil boring outside the source area had detectable concentrations of any tested compound 
above the LOQ in the vadose or smear zone.  The contamination is restricted to dissolved 
constituents in the groundwater.  Based on field screening and laboratory results, soil impacts 
are confined to the source area.  Soil excavation or remediation may potentially impact the 
foundation elements of the structures on Lots 151C and 151B due to the close proximity of the 
two homes to each other, therefore excavation is not recommended.   
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Groundwater Results: Table 2 shows a summary of laboratory results and Figure 3 indicates the 
location of each temporary sampling point and monitoring well.  Results from TSP-02, TSP-03, 
TSP-04 and TSP-5, which are generally located south and/or east of the source area, are below 
the LOQ for each compound tested.  TSPs located east and northwest (TSP -06 and TSP-07) of 
the source area had concentrations of benzene exceeding ADEC cleanup levels.  Ethylbenzene 
and GRO were also detected in TSP-06 below cleanup levels.  TSP-07 had detectable levels of 
GRO, DRO, ethylbenzene and xylenes below cleanup levels.  MW-1 located just west of the 
heating oil tank in the source area had benzene and GRO concentrations above the cleanup 
criteria.  DRO, ethylbenzene, toluene and xylenes were detected below cleanup limits.   
 
Discussion 
Based on several published studies from the United States Geological Survey (USGS) and data 
from other contaminated sites in this area of Fairbanks, the groundwater flow direction is 
generally west northwest.  This is consistent with the elevated results seen at TSP-06 and 07, 
indicating the elevated benzene concentrations at these locations likely originate from the 
heating oil tank leak on Lot 151C.  This also suggests the potential that dissolved contamination 
extends beneath Lot 151A and under 27th Avenue.  However, TSP-06 and 07 are near and 
downgradient of the buried heating oil tank servicing the structure on Lot 151B, which may also 
be a source of petroleum contamination.  
 
Based on these observations, the dissolved contamination and existing gradient confirm that the 
impacted area is west-northwest of the existing known source.  As seen in Figure 2, this area is 
densely developed with single family houses and duplexes, and most have buried heating oil 
tanks.  These residential units are also on public water and wastewater services and 
groundwater is not used in this area.  Detailed delineation of the groundwater plume would 
require coordination with many adjacent landowners and may identify additional sources of 
dissolved contamination.  These factors will drive up the overall expense for the responsible 
party while not significantly changing the overall understanding of the long-term conditions in the 
area.   
 
In order to evaluate the long-term stability and natural attenuation of the plume, installation of 
one additional permanent well is recommended.  This well should be installed at the location of 
TSP-06 to evaluate the edge of the plume.  This well and MW-01 should be sampled annually in 
the late fall or early winter to evaluate the stability of the plume.  The first two sampling events 
should include geochemical testing for natural attenuation indicators (iron, sulfate/sulfide, 
methane, etc.) to verify that biological degradation will decrease contaminant mass over time.  
In the event that biological mass reduction is not occurring or the plume is not shrinking after 
three sampling events, a contingency plan that includes additional delineation may need to be 
developed and implemented.   
 
Laboratory QA/QC: The field methods were consistent with ADEC guidelines and the sample 
integrity is of adequate quality.  A field duplicate was collected and each analyses’ RPD was 
within 30% for the groundwater primary and duplicate samples and 50 percent for soil of 
calculable results confirming that the data is of adequate quality.  An ADEC Laboratory Quality 
Review Checklist that reviews data for each laboratory report related to this effort is included in 
Appendix 5.   
 
Conceptual Site Model:  A conceptual site model (CSM) has been developed for this site.  The 
CSM consists of a scoping form and flow chart graphic, each of which is attached.  These 
indicate the mechanism of the release, the impacted and potentially impacted media, and the 
pathways that contamination may be able to reach receptors at the site (now or in the future).  
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The CSM is intended to outline the potential pathways without regard to corrective action and/or 
engineering controls.   
 
The CSM reflects heating oil impacts to the surface soil (0 to 2 feet below grade), subsurface 
(>2 feet below the surface) and has impacted the groundwater based on laboratory results.  The 
exposure pathways that are complete are the incidental ingestion of soil, dermal absorption of 
contaminants from soil, and inhalation of indoor and outdoor air.  The site is in a residential 
neighborhood and can reasonably be expected to remain a residential property in the future.  
Current and future potential receptors include residents, visitors, and construction workers, 
including personnel completing the activities outlined in this work plan.   
 
Smear zone soil contamination at the site includes GRO, DRO, and benzene.  The primary 
exposure pathway from the remaining contamination is to workers doing this 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 a major factor as eleven 
occupied structures are within a 200-foot radius of the contaminant source area.  The air in the 
home at 1603 27 Avenue was unacceptable for habitation until the ventilation system was 
installed.   
 
Because of the close proximity of the structures on Lot 151C and B excavation of contaminated 
would compromise foundation elements in both homes.  Excavation of contaminated soils is not 
feasible unless one or both homes were demolished.  
 
Residential properties in this area utilize the public water system and no water supply wells 
were observed on the subject properties.  The existing groundwater monitoring well and free 
product collection galleries provide the only direct conduit to subsurface contaminants.  Contact 
with or ingestion of contaminated groundwater is unlikely.  However, groundwater contamination 
remains above ADEC cleanup standards, resulting in the ingestion of groundwater pathway 
being complete.   
 
The presence of residual subsurface contamination in excess of applicable cleanup levels in 
both soil and groundwater render the indoor and outdoor inhalation exposure routes complete.  
The vapor intrusion into the home on Lot 151C has been addressed with the existing SVE and 
depressurization systems and crawlspace vent system installed in the crawlspace.  They reduce 
the potential exposure hazard by reducing the soil gas pressure relative to interior air pressure.  
Depressurization provides a preferential pathway for volatile compounds that discharge directly 
to the exterior of the structure.  Volatile compound (benzene) vapors are extracted and 
exhausted outside the house.  The SVE exhaust has not resulted in any complaints from the 
Site residents or neighbors, confirming that the SVE exhaust and ambient air combine and 
disperse vented vapors.   
 
The likelihood of residents or site visitors being exposed to contaminant vapors outside the 
house, under current site conditions, is low.  
 
Based on observation during the IAQ assessment screening events, no petroleum odor in the 
occupied structure has been observed.  At least one of these systems will probably be operating 
until vapor intrusion can be evaluated and shown to no longer be a significant concern.  This will 
require analytical air testing of the existing vapor systems and the plan for this should be 
developed after MNA has been demonstrated as an effective remediation strategy.   
 
Near term, considerations include notification of adjoining property owners of the presence of 
subsurface contamination to prevent exposure through ingestion of groundwater.  The property 
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owners adjacent to the Site are aware of the contamination, but a formal notification may be 
necessary if neighboring properties change ownership and should include other surrounding 
property owners.  Because of the close proximity of the structure on Lot 151B to the source area 
contamination and benzene impacted groundwater on the west edge of lot 151B being within 50 
feet, the inhalation indoor air exposure pathway is a concern and considered complete for 
occupants at 1607 and 1611 27 Avenue as well.  It is recommended additional IAQ samples 
should be collected from the structures on these properties to determine the status of the 
inhalation of indoor pathways and take appropriate action.   
 
Conclusions and Recommendations 
NORTECH has conducted an initial site characterization and plume delineation at 1603 27 
Avenue, Fairbanks, Alaska.  A soil vapor extraction system was installed in home’s crawlspace 
to reduce the risk of vapor intrusion and provide a limited amount of soil remediation.   
 
A series of soil borings, temporary sampling points and a monitoring well have been installed on 
Site and on the adjacent property.  Based on the available data for this Site, NORTECH has 
developed the following conclusions and recommendations: 
 

Free Product Monitoring 
 Periodic free phase petroleum monitoring indicates that product thickness and has been 

less than 0.05 feet during the free product collection events 
o Free product should continue to be recovered if passive adsorbents continue to 

recover fuel 
o Free product collection events should occur monthly 

 

Dissolved Contaminant Concentrations  
USGS published studies report groundwater flow is generally west northwest at the site and is 
controlled by the Chena and Tanana River elevations  

 Based on groundwater results observed in TSP-02, 03, 04 and 05 no groundwater 
impacts have occurred south and east of the source area (up and cross gradient)   

 Benzene impacted groundwater has been verified west northwest of the source area, 
impacting the home at 1607 27 Avenue and potentially 1611 27 Avenue in Fairbanks  

 The contaminant plume’s age and data suggests that the plume may be expanding west 
northwest  

 A leak detection test should be performed on the UST servicing Lot 151B 
 

Soil Vapor Extraction/Depressurization Systems 
 The SVE/crawlspace venting system is controlling vapor from migrating into the 

occupied space of the structure.   

 Periodic monitoring indicates both systems are functioning well 

 The systems should be inspected and monitored quarterly 
 

Exposure Pathways and Risk Mitigation 
Four potential complete exposure pathways have been identified and evaluated 

 Ingestion of surface/subsurface soil  
o Contaminated soil remains beneath the structure and is accessible  
o Existing soil vapor extraction systems may reduce the contaminant levels in this 

soil 
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o No additional investigation or control of this exposure pathway is recommended 
at this time 

o Additional soil remediation may be necessary when the structure is removed 

 Ingestion of groundwater 
o The residences at the site and the surrounding area utilize a public water system 
o No groundwater use in the area is documented 
o Adjacent property owners with impacted groundwater have been informally 

notified of the impacts 
o No additional investigation or control of this exposure pathway is recommended 

at this time 

 Inhalation of outdoor air and indoor air (vapor intrusion) 
o The active vapor extraction/depressurization system controls the migration of 

vapors around and within the building 
o The successful dispersion of vapors discharged by the extraction system 

indicates that accumulation of vapors in outdoor air at this site is minimal 
o Quarterly monitoring is recommended to verify that these systems remain 

functional and effective 
o Long-term trends indicate that one or both of these may be switched from an 

active to a passive system as the mass of volatile contaminants in the subsurface 
is reduced 

o Conduct indoor air quality testing as part of long term maintenance 

 Additional IAQ assessments should be performed at the 1607 and 1611 27 Avenue, 
Fairbanks, AK residences; exposure pathways should be updated based on results  

 

Project Management Recommendations 

 Submit this report to ADEC documenting the activities completed to date 

 Submit formal notifications to adjoining properties  

 Work with ADEC to develop a long-term monitoring plan that includes: 
o Groundwater Sampling 

 One sampling event that includes geochemical parameters for MNA 
evaluation 

 One additional confirmation sampling event to confirm the continued 
decrease of contaminant concentrations 

 A frequency for additional sampling events after that time 
 Criteria for terminating the groundwater sampling program 

o Vapor Intrusion and Indoor Air Quality 
 Quarterly inspection and monitoring program of the existing system 
 Criteria for evaluating the potential to switch one or both systems to 

passive systems or completely off 
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Please contact me, at your earliest convenience if you have any questions about the data 
presented in the report or the site in general. 
 
Sincerely, 
NORTECH  
 
 
 
Doug Dusek 
Environmental Specialist 
 
Attachment 1: Figures 
Attachment 2: Tables 
Attachment 3: Standard Methodologies 
Attachment 4: Conceptual Site Model (CSM)  
Attachment 5: Laboratory Report and Check List 
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Sample ID ADEC SB01-8 SB02-6 SB03-6 SB04-6 SB05-6 SB06-6 SB07-6 SB08-6 SB10-6 RPD

Cleanup
Level

8 feet 
BGS

6 feet bgs 6 feet bgs 6 feet bgs 6 feet bgs 6 feet bgs 6 feet bgs 6 feet bgs
Dup of SB-

07-6

Analyte mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L %

PID Results 3 1.2 0.6 0.5 0.4 0.8 0.5 700
GRO 300 1.64U 3.51U 3.61U 3.63U 4.81U 4.08U 3.87U 521 4.73U NC

DRO 250 25.4U 26.8U 26.3U 27.3U 26.6U 27.4U 25.6U 6090 25.8U NC

Benzene 0.025 0.0164U 0.0176U 0.0180U 0.0182U 0.0120U 0.0204U 0.0193U 5.52 0.0237U NC

Ethylbenzene 6.900 0.0328U 0.0351U 0.0361U 0.0363U 0.0481U 0.0408U 0.0387U 12.20 0.0437U NC

Toluene 6.50 0.0328U 0.0351U 0.0361U 0.0363U 0.0005U 0.0408U 0.0387U 15.8 0.0554 NC

Xylenes (total) 63.0 0.0328U 0.0351U 0.0361U 0.0363U 0.0005U 0.0408U 0.0387U 77.0 0.2 NC

1-Methylnaphthalene 6.2 NT 0.00672U NT NT NT NT NT 31.1 NT

2-Methylnaphthalene 6.1 NT 0.00672U NT NT NT NT NT 41.0 NT

Acenaphthene 180 NT 0.00672U NT NT NT NT NT 2.99 NT

Anthracene 3000 NT 0.00672U NT NT NT NT NT 0.652 NT

Fluorene 220 NT 0.00672U NT NT NT NT NT 3.53 NT

Naphthalene 20 NT 0.00672U NT NT NT NT NT 19.2 NT

Phenanthrene 3000 NT 0.00672U NT NT NT NT NT 6.30 NT

Notes:

# U Analyte not detected at the listed limit of quantitation (LOQ)

NA Analyte not analyzed 

Shade Analyte detected in concentration below the ADEC Cleanup level

Bold Analyte detected in concentration exceeding the ADEC Cleanup level

RPD Relative Percent Difference

mg/L Milligrams per liter

NT  Not Taken
NC Not Calculable

Polycyclic Aromatics by EPA Method 8270D (Detected Results Only)

Table 1

1603 27th Ave Soil Sample Results Summary

August 2, 2015

Petroleum Fractions by AK 102

VOCs by EPA Method 8021b

2 of 3 2015 gw results.xlsx, Table 2 August 2, 2015 Soil



Sample ID
ADEC 

Cleanup 
Level

TSP-02 TSP-03 TSP-04 TSP-05 TSP-06 TSP-07 MW-1
MW-2, 

Duplicate 
of MW-1 RPD

Analyte mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L %

GRO 2.2 0.100U 0.100U 0.100U 0.100U 0.157 1.26 2.75 2.7 1.8%

DRO 1.5 0.630U 0.615U 0.600U 0.600U 0.600U 0.600U 1.14 0.941 19.1%

Benzene 0.005 0.0005U 0.0005U 0.0005U 0.0005U 0.0666 0.341 0.332 0.333 0.3%

Ethylbenzene 0.700 0.00100U 0.00100U 0.00100U 0.00100U 0.00100U 0.0755 0.166 0.162 2.4%

Toluene 1.00 0.00100U 0.00100U 0.00100U 0.00100U 0.00100U 0.0100U 0.129 0.126 2.4%

Xylenes (total) 10.0 0.00100U 0.00100U 0.00100U 0.00100U 0.00100U 0.047 0.655 0.643 1.8%

1-Methylnaphthalene 0.15 NT NT NT NT NT NT 0.021 0.022 4.3%

2-Methylnaphthalene 0.15 NT NT NT NT NT NT 0.023 0.024 3.8%

Acenaphthene 2.2 NT NT NT NT NT NT 0.0002 0.0002 8.3%

Anthracene 11 NT NT NT NT NT NT 0.0000 0.0001 14.9%

Fluorene 1.5 NT NT NT NT NT NT 0.001 0.001 1.9%

Naphthalene 0.73 NT NT NT NT NT NT 0.050 0.050 0.8%

Phenanthrene 11 NT NT NT NT NT NT 0.001 0.001 2.9%

Notes:

# U Analyte not detected at the listed limit of quantitation (LOQ)

NA Analyte not analyzed 

Shade Analyte detected in concentration below the ADEC Cleanup level

Bold Analyte detected in concentration exceeding the ADEC Cleanup level

RPD Relative Percent Difference

mg/L Milligrams per liter

NT  Not Taken

Petroleum Fractions by AK 101

Polycyclic Aromatics by EPA Method 8270D (Detected Results Only)

Table 2

1603 27th Ave Groundwater Sample Results Summary

July 20, 2015

Petroleum Fractions by AK 102

VOCs by EPA Method 8021b

1 of 3 2015 gw results.xlsx, Table 1 August 2, 2015 GW 



Date Garage Crawlspace Downstairs Upstairs SVE Exhaust
3/11/2015 333 314 60 55
7/7/2015 20 11 11 17 2200

7/20/2015 13 20 2000
7/21/2015 20 20 11 2800
8/17/2015 125 13 21 22 1800
9/2/2015 110 3 4 4 1500

9/18/2015 93 0 0 0 1200
10/7/2015 13 0 0 0 1500

Total Organic Vapors in parts per billion (ppb)
PPB RAE  Results from Soil Vapor Extraction System

Table 3

Page 3 of 3 2015 gw results.xlsx, IAQ
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Direct Push Drilling and Monitoring  

Well Installation 

 
Direct Push Drilling and Monitoring Well Installation 
NORTECH utilized direct-push methodologies to install soil borings and groundwater 
monitoring wells during the site assessment activities.  Use of the Geoprobe MacroCore 
system direct push method was used to minimize the development of investigation 
derived wastes (IDW) as well as provide the most reliable recovery rates in this type of 
soils.   
 
Soil Borings 
Soil borings were advanced at locations determined based suspected contamination 
and groundwater flow.  Continuous soil cores were collected in four/ five-foot intervals to 
the top of the saturated soil horizon.  Visual and olfactory inspections were conducted of 
each soil core and the soil lithology was recorded on boring logs.  Field screening of the 
soil was conducted using a PID to evaluate potential contamination impacts.  Field 
screening was completed following the methodology outlined in the field methodology 
section below.  Field screening samples were collected at each two-foot interval.  Soil 
samples were collected for laboratory analysis from selected depth intervals based on 
field screening results.   
 
Permanent Monitoring Wells  
One permanent monitoring well was installed near the fuel oil tank to assess free 
product and to provide a long-term monitoring point if long-term monitoring becomes 
necessary.  The data collected during this characterization effort was used to evaluate 
the risks associated with any contamination in the saturated zones and help identify 
remediation strategies   
 
The permanent monitoring well was installed using direct-push techniques as per ADEC 
guidelines.  The well structure was a 2” diameter pre-packed pvc well assembled at the 
site.  The well has a 10 foot well screen interval (two five-foot sections) set at a depth to 
intersect the water table throughout the seasonal fluctuation(s) in groundwater depth.  
The well casing annulus above the pre-packed screens was backfilled with native 
material and a bentonite seal was placed near the surface to prevent surface 
contamination from reaching the groundwater.   
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Field Screening Equipment,  
Methodology and Sampling Plan 

 
Field Screening Equipment Description  
A Mini Rae 3000 Hand Held Air Monitor/Photoionization Detector (PID) was the 
instrument used to field screen the soils for total volatile organic contaminants.  The PID 
is the field-screening instrument of choice as field screening with a PID allows for semi-
quantitative real time (< 10 minutes) analysis as compared to some of the other field 
screening methods that either use qualitative analysis or are more sensitive to 
temperature, humidity and hydrocarbon concentration variations.  
 
Additionally, the Mini Rae is intrinsically safe and approved for use in Class 1, Division 
2, Groups A, B, C, & D Hazardous Locations and is rugged in construction.  Headspace 
field screening by a PID involves measuring the concentration of vapors generated by 
the POL contaminants in soil.  The PID yields semi-quantitative concentrations for soil 
gas in reference to a certified isobutylene gas standard.  Important specifications of the 
PhotoVac PID are as follows: 
 
Instrument:    Mini Rae 3000 
Detection Limit:   0.1 ppm 
Response Time:   Less than 5 seconds 
Calibration:    Certified Isobutylene Standard (nominal 100 ppm) 
Operating Temperature Range: 32 to 105oF (0 to 40oC)  
 
Field Screening Methodology 
NORTECH used the PID for all soil field screening to be conducted during the 
characterization in the following manner: 
 
The headspace method of field screening was used in general accordance with the 
ADEC field Sampling Guidance, 2010.  Headspace screening consists of partially (33%-
50%) filling a clean re-sealable bag with freshly uncovered soils to be field screened.  
The total capacity of the bag will not be less than 8 ounces (app. 350 ml).   
 
The bag is closed, sealed and headspace vapors are allowed to develop for at least 10 
minutes and not more than one hour.  The bag was agitated at the beginning and the 
end of the headspace development period.  The soil and headspace was tested at a 
temperature of at least 40° F (5° C).  A small opening was made in the top of the bag 
and the PID probe was inserted into the bag.  Headspace vapors were drawn from the 
center of the space above the soils and analyzed by the PID for total volatile organic 
compounds. The highest PID reading from each sample was recorded in the project 
field notes for inclusion in the final report.  
 
Calibration was performed in accordance with the manufacturer’s specifications.   
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Site Specific Contamination Level Classification 
Headspace field screening is a method of quickly assessing total volatile organic 
contaminant concentrations in the field without the need for laboratory results.  
However, a correlation between PID field screening results and laboratory results is 
generally site specific.  NORTECH’s experience with recent heating oil releases is that 
the results generally show a good relationship between PID and laboratory results.    
It should be noted that a PID may yield different responses based on various factors, 
including: the soil matrix being tested, soil moisture content, and the volatility of 
contaminants that may be present.  Based on the available data and past experience, 
for the purpose of this investigation the following contamination level classifications 
were used: 

 PID screening results between 0-20 ppm was considered as clean. 
 PID screening results >20 was considered above background concentrations 

 

Laboratory Sampling Plan 
 

Laboratory Sampling Plan  
The site-specific laboratory sampling plan for this project involves one sampling in the 
source area and the surrounding area.  In general, laboratory sampling was conducted 
for the following four primary purposes:  
 

1. to provide confirmation of contaminant removal from the surface and subsurface 
soil environment in areas that had been impacted by heating oil 

2. to assess the sub-surface soil environment around the near the source area and 
adjacent property  

3. to assess the groundwater environment at the Site for potential impacts resulting 
from contaminant migration from the source area(s) 

 
For the purposes of this document, the laboratory sampling approach is described 
below by the following areas: 
 

 Sub surface soil sampling near the source area in the vicinity of the heating oil 
tank and adjacent areas area  

 Groundwater sampling of the source area, an upgradient location, cross gradient 
and downgradient locations.   

 
NORTECH collected all laboratory soil and groundwater samples in general accordance 
with the ADEC 2010 Field Sampling Guidance document (adopted by reference for 
sampling guidance, 18 AAC 78 regulations).  All project soil and groundwater samples 
were collected directly into clean glassware provided by the laboratory and immediately 
placed in a cooler with ice prior to transportation under chain-of-custody to the 
laboratory.  A minimum of one duplicate sample was collected for each ten samples 
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submitted to the laboratory.  A minimum of one trip blank will accompany each set of 
volatile samples submitted to the lab. 
 
The contaminants of concern (COC) for the characterization and corrective action effort 
are limited to heating oil contaminants, including diesel range organics (DRO), and 
benzene, toluene, ethylbenzene, and xylenes (BTEX).  Two samples were collected to 
analyze for Polynuclear Aromatics (PAHs) at the most contaminated locations.  
 
Specific laboratory analyses was as follows: 
 

 DRO by method AK102 

 GRO by method AK 101 

 BTEX by Method 8021 

 PAH 8270D SIMS 

 
NORTECH used SGS Environmental Services in Anchorage, Alaska as the analytical 
laboratory for all laboratory samples for this project.   
 
Soil Sampling 
Soil samples were collected from smear zone during the project effort.  All soil samples 
were collected of freshly exposed soils using clean or disposable sampling tools.   
 
Subsurface soil sampling (>2 feet) was conducted to assess the potential presence of 
contaminants and to characterize contaminant concentration which may remain in the 
sub-surface soil environment.  Sub-surface soil samples were collected from cores 
recovered from direct-push borings advanced through the subsurface environment.   
 
Groundwater sampling 
The temporary sampling points were purged and sampled using low-flow techniques.  
Purging will consists of three to five well volumes and/or until the suspended silt was 
minimized and field parameters, including dissolved oxygen, pH, ORP, and conductivity, 
have stabilized.  One sample was collected from each groundwater sampling well/point.  
At least one field duplicate was collected for every ten samples submitted.   
 
Soil and Groundwater Cleanup Limits 
Laboratory analyses of groundwater samples collected during this investigation will 
include GRO, DRO, VOCs and PAHcontaminants using the methodologies described 
above.  All project soil and groundwater laboratory sample results wascompared to the 
site specific soil and groundwater cleanup limits provided in the following tables:  
 

ADEC Method 2 Limits 
Contaminant of Concern Soil  Groundwater  

GRO 300 mg/Kg 2.2 mg/L 
DRO 250 mg/kg 1.5 mg/L 

Benzene 0.025 mg/kg 0.005 mg/L 
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Toluene 6.9 mg/kg 1.0 mg/L 
Ethylbenzene 6.5 mg/kg 0.7 mg/L 
Total Xylenes 63 mg/kg 10 mg/L 
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Note: This form is to be completed by Fairbanks Receiving Staff for all samples 

Review Criteria: Condition: Comments/ Actions Taken 
Were custody seals intact? Note# & location, if applicable. Yes No &X oExemption penni/ted if sampler hand 

COC accompanied samples? r 'Ye:s) No N/A carries/delivers. 

Temperature blank compliant* (i.e., 0-6°C) ® No oExemption pennitted if chilled & 

lf>6°C, were samples collected <8 hours ago? Yes No ~ 
collected <8hrs ago 

lf <0°C, were all sample containers ice free? Yes No i"R 
Cooler ID: I @ w/Therm. ID: e,h,tLJ 
Cooler ID: ? , @ w/Therm. ID: 
CooleriD: @ w/Therm. ID: 
Cooler ID: @ w/Therm. ID: 
CooleriD: @ w/Therm. ID: 
If samples are received without a temperature blank, the "cooler temperature" will be 
documented in lieu of the temperature blank and "COOLER TEMP" will be noted to Note: Identify colltainers received at 
the right. In cases where neither a temp blank nor cooler temp can be obtained, note liOn-compliant temperature. Use form 
''ambient" or "chilled" FS-0029 if more space is needed. 

Delivery Metho~teilt (han~ied) Other: Tracking/ AB# : 

o~t.e::a~ed 
OrNIJY 

-?For samples received with payment, note amount($ ) and whether cash I check ICC (circle one) was received. 
Were samples in good condition (no leaks/cr~e)? C!fis' No N/A Note: some samples are sent to 

Packing material used (specify all that apply): u e · · ap Anchorage without inspection by SGS 

Separate plastic bags Vermiculite Other: 
Fairbanks personnel. 

Were Trip Blanks (i.e., VOAs, LL-Hg) in cooler with samples? ( Yes"::> No N/A 
For RUSH/SHORT Hold Time, were COC/Bottles flagged Yes No ~~ 
accordingly? Was Rush/Short HT email sent, if applicable? Yes No w 
Additional notes (if applicable): 

Note to Client: anv "no" circled above indicates non-compliance with standard procedures and mav impact data oualitv. 

Form FO 1 Or08_SRFforTransfers_revised_O I 052015 
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Laboratory Data Review Checklist 

Completed by: Hilary Pletta 

Title: Staff Scientist Date: October 14,2015

CS Report Name: 1603 27th Avenue Report Date: August 19,2015

Consultant Firm: Nortech Inc.

Laboratory Name: SGS Laboratory Report Number: 1158401

ADEC File Number: 102.38.181 ADEC RecKey Number:

1. Laboratory

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

       Comments:Yes No NA (Please explain.)

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?

       Comments:

All samples were processed at SGS

NA (Please explain)Yes No

2. Chain of Custody (COC)

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

       Comments:NA (Please explain)Yes No

b. Correct analyses requested?
       Comments:NA (Please explain)Yes No

3. Laboratory Sample Receipt Documentation

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

       Comments:NA (Please explain)Yes No



b. Sample preservation acceptable- acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
Volatile Chlorinated Solvents, etc.)? 

r. Yes r No l' NA (Please explain) Comments: 

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

r. Yes l' No l' NA (Please explain) Comments: 

d. If there were any discrepancies, were they documented?- For example, incorrect sample containers/ 
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.? 

r. Yes l' No l'NA (Please explain) Comments: 

Sample 1158401010-B was mis-labeled as PAH and was logged as DRO per client instruction 

e. Data quality or usability affected? (Please explain) 

Comments: 

(!iata quality and usability was not affected. 

4. Case Narrative 

a. Present and understandable? 

r. Yes l' No r NA (Please explain) Comments: 

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

r. Yes l' No l' NA (Please explain) Comments: 

Several surrogate recoveries were outside of QC criteria, however analytes associated with surrogate were 
below the LOQ or the sample surrogates were within the criteria 

c. Were all corrective actions documented? 
r. Yes (' No l' NA (Please explain) Comments: 

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

IData quality and usability were not affected. 

Version2.7 Page 2 of7 01/10 



5. Samples Results 

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

r. Yes (' No (' NA (Please explain) Comments: 

b. All applicable holding times met? 

r. Yes (' No r NA (Please explain) Comments: 

c. All soils reported on a dry weight basis? 

r. Yes r No (' NA (Please explain) Comments: 

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

r Yes r. No r NA (Please explain) Comments: 

ILOQ for Benzene in Sample SBOS-6 is higher than the Cleanup Level 

e. Data quality or usability affected? (Please explain) 
Comments: 

Data quality and usability not affect due to sample being grossly contaminated 

6. QC Samples 

a. Method Blank 

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

r. Yes r No (' NA (Please explain) Comments: 

ii. All method blank results less than PQL? 

r. Yes (' No (' NA (Please explain) Comments: 

iii. If above PQL, what samples are affected? Comments: 
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iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 

r Yes r No le' NA (Please explain) Comments: 

INo affected samples 

v. Data quality or usability affected? (Please explain) Comments: 

!Data quality and usability not affected. 

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

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required 
per AK methods, LCS required per SW846) 

r. Yes r No r NA (Please explain) Comments: 

ii. Metals/lnorganics- One LCS and one sample duplicate reported per matrix, analysis and 20 
samples? 

r Yes r No r. NA (Please explain) Comments: 

!Metals and inorganics were not a requested analysis for this project. 

Version2.7 

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) 

r. Yes r No r NA (Please explain) Comments: 

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory 
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and 
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC 
pages) 

r. Yes r No r NA (Please explain) Comments: 

v. If%R or RPD is outside of acceptable limits, what samples are affected? 
Comments: 
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vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined? 

r Yes r No l- NA (Please explain) Comments: 

vii. Data quality or usability affected? (Please explain) Comments: 

c. Surrogates - Organics Only 

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

l- Yes r No r NA (Please explain) 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) 

r Yes l- No r NA (Please explain) Comments: 

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags 
clearly defined? 

r. Yes r No r NA (Please explain) Comments: 

iv. Data quality or usability affected? (Use the comment box to explain.). 
Comments: 

d. Trip Blank- Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 
Soil 

Version2.7 

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples? 
(If not, enter explanation below.) 

l- Yes r No r NA (Please explain.) Comments: 

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC? 
(If not, a comment explaining why must be entered below) 

r. Yes r No r NA (Please explain.) Comments: 
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iii. All results less than PQL? 

(e Yes r No r NA (Please explain.) Comments: 

iv. If above PQL, what samples are affected? 

Comments: 

v. Data quality or usability affected? (Please explain.) 

Comments: 

e. Field Duplicate 

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

\e Yes r No r NA (Please explain) Comments: 

ii. Submitted blind to lab? 

\e Yes (' No r NA (Please explain.) Comments: 

iii. Precision - All relative percent differences (RPD) less than specified DQOs? 
(Recommended: 30% water, 50% soil) 

RPD (%)=Absolute Value of: (R1- &) x 100 

((Rl+ &)/2) 

Where R1 = Sample Concentration 

R2 = Field Duplicate Concentration 

r- Yes r No r NA (Please explain) Comments: 

iv. Data quality or usability affected? (Use the comment box to explain why or why not.) 

r Yes r No \e NA (Please explain) Comments: 

IRPDs within acceptable range 
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f. Decontamination or Equipment Blank (if applicable) 

r Yes Ci' No r. NA (Please explain) 

Decon/equipment blank not required for this project 

i. All results less than PQL? 

l' Yes r No r. NA (Please explain) 

ii. If above PQL, what samples are affected? 

iii. Data quality or usability affected? (Please explain.) 

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

a. Defined and appropriate? 

r Yes (il No r NA (Please explain) 
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Current & Future Receptors 

HUMAN HEALTH CONCEPTUAL SITE MODEL GRAPHIC FORM

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 or Farmed Foods

Instructions: Follow the numbered directions below. Do not 
consider contaminant concentrations or engineering/land 
use controls when describing pathways.

Site:  ____________________________________________________________________

         ____________________________________________________________________

       Migration to subsurface

       Migration 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     

       Uptake by plants or animals  

       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 all pathways that could be complete. 
The pathways identified in this column must 
agree with Sections 2 and 3 of the Human 
Health CSM Scoping Form.

Identify the receptors potentially affected by each 
exposure pathway: Enter “C” for current receptors, 
“F” for future receptors, “C/F” for both current and 
future receptors, or “I” for insignificant exposure.

For each medium identified in (1), follow the 
top arrow and check possible transport 
mechanisms. Check additional media under 
(1) if the media acts as a secondary source.

Check all 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 Pathway/Route

check air

C
on

st
ru

ct
io

n
w

or
ke

rs

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 

      Inhalation of Fugitive Dust

check biota

Revised, 4/11/2010
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10/9/2015

✔

✔

✔

✔

✔
✔ C/F

✔

✔ C/F

✔ ✔ C/F

✔ C/F✔

✔

✔

✔

✔

C/F C/F

C/F C/F

C/F C/F

C/F C/F

C/F C/F

C/F
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 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, 
summary text about the CSM and a graphic depicting exposure pathways should be submitted with the site 
characterization work plan and updated as needed in later reports.  

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

* bgs - below ground surface

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

USTs
ASTs
Dispensers/fuel loading racks  
Drums

Vehicles
Landfills
Transformers

Release Mechanisms (check potential release mechanisms at the site)
Spills
Leaks

Direct discharge
Burning

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

Other:

Residents (adult or child)
Commercial or industrial worker
Construction worker
Subsistence harvester (i.e. gathers wild foods)
Subsistence consumer (i.e. eats wild foods)

Site visitor
Trespasser
Recreational user
Farmer

Surface soil (0-2 feet bgs*)
Subsurface soil (>2 feet bgs)

Groundwater
Surface water

Other:

Air Biota
Sediment

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

Other:

Other:
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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

Are contaminants present or potentially present in surface soil between 0 and 15 feet below the ground surface? 
(Contamination at deeper depths may require evaluation on a site-specific basis.)

If the box is checked, label this pathway complete:

Comments:

      2.  Dermal Absorption of Contaminants from Soil
Are contaminants present or potentially present in surface soil between 0 and 15 feet below the ground surface? 
(Contamination at deeper depths may require evaluation on a site specific basis.)

If both boxes are checked, label this pathway complete:

Comments:

Can the soil contaminants permeate the skin (see Appendix B in the guidance document)?

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?

If both boxes are checked, label this pathway complete:

Comments:

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

If both boxes are checked, label this pathway complete:

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).

Comments:

      3.  Ingestion of Wild and Farmed Foods

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

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

Comments:

Do the site contaminants have the potential to bioaccumulate (see Appendix C in the guidance 
document)?

Are site contaminants located where they would have the potential to be taken up into 
biota?  (i.e. soil within the root zone for plants or burrowing depth for animals, in 
groundwater that could be connected to surface water, etc.)

c)  Inhalation-  
      1.  Inhalation of Outdoor Air

Are contaminants present or potentially present in surface soil between 0 and 15 feet below the  
ground surface?  (Contamination at deeper depths may require evaluation on a site specific basis.)

If both boxes are checked, label this pathway complete:

   Are the contaminants in soil volatile (see Appendix D in the guidance document)?

Comments:
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      2.  Inhalation of Indoor Air
Are occupied buildings on the site or reasonably expected to be occupied or placed on 
the site in an area that could be affected by contaminant vapors? (within 30 horizontal 
or vertical feet of petroleum contaminated soil or groundwater; within 100 feet of 
non-petroleum contaminted soil or groundwater; or subject to "preferential pathways," 
which promote easy airflow like utility conduits or rock fractures)

If both boxes are checked, label this pathway complete:

Comments:

Are volatile compounds present in soil or groundwater (see Appendix D in the guidance 
document)?
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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 
  
     Dermal exposure to contaminants in groundwater and surface water may be a complete pathway if:  

o Climate permits recreational use of waters for swimming. 
o Climate permits exposure to groundwater during activities, such as construction. 
o Groundwater or surface water is used for household purposes, such as bathing or cleaning.  
  
Generally, DEC groundwater cleanup levels in 18 AAC 75, Table C, are assumed to be protective of this 
pathway. 

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

Comments:

Inhalation of Volatile Compounds in Tap Water     
  
     Inhalation of volatile compounds in tap water may be a complete pathway if:  

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

o The contaminants of concern are volatile (common volatile contaminants are listed in Appendix D in the 
 guidance document.) 
  
Generally, DEC groundwater cleanup levels in 18 AAC 75, Table C, are assumed to be protective of this  
pathway.  

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

Comments:
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Inhalation of Fugitive Dust     
  
      Inhalation of fugitive dust may be a complete pathway if: 

o 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. 

o Dust particles are less than 10 micrometers (Particulate Matter - PM10).  Particles of this size are called 
            respirable particles and can reach the pulmonary parts of the lungs when inhaled. 
o  Chromium is present in soil that can be dispersed as dust particles of any size. 
  
Generally, DEC direct contact soil cleanup levels in Table B1 of 18 AAC 75 are protective of this pathway  
because it is assumed most dust particles are incidentally ingested instead of inhaled to the lower lungs. The 
inhalation pathway only needs to be evaluated when very small dust particles are present (e.g., along a dirt 
roadway or where dusts are a nuisance). This is not true in the case of chromium. Site specific cleanup levels 
will need to be calculated in the event that inhalation of dust containing chromium is a complete pathway 
at a site. 
    
Check the box if further evaluation of this pathway is needed:  

Comments:

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

Comments:

Direct Contact with Sediment     
  

This pathway involves people's hands being exposed to sediment, such as during some recreational, subsistence, 
or industrial activity.  People then incidentally ingest sediment from normal hand-to-mouth activities.  In 
addition, dermal absorption of contaminants may be of concern if the the contaminants are able to permeate the 
skin (see Appendix B in the guidance document). This type of exposure should be investigated if: 
o Climate permits recreational activities around sediment. 
o       The community has identified subsistence or recreational activities that would result in exposure to the  
          sediment, such as clam digging. 

  
Generally, DEC direct contact soil cleanup levels in 18 AAC 75, Table B1, are assumed to be protective of direct 
contact with sediment.
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4.  Other Comments  (Provide other comments as necessary to support the information provided in this 
form.)
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