
        July 11, 2006 
 
 
 
 
 
 
 
Ms. Deanna Herber 
6826 Monument Hill Road 
Castleton, Vermont 05735-9635 
 
 
Re: Site Investigation Report – Herber Residence 

6826 Monument Hill Road, Castleton, Vermont 
 
 
Dear Ms. Herber: 
 
 Lincoln Applied Geology, Inc. (LAG) is pleased to present the attached 
Site Investigation Report detailing recent work efforts at the above referenced 
property.  Please do not hesitate to contact me at (800) 477-4384 with any 
questions regarding this report. 
 
 
 
        Sincerely, 
        Lincoln Applied Geology, Inc.  
 
 
 
        Dagan Murray 
        Project Manager 
 
DAM/rmc 
Enclosures 
 
cc: Tami Wuestenberg, VDEC - Sites Management Section 
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Executive Summary 
 

 The Herber Residence (“Site”) is located at 6826 Monument Hill Road in 
Castleton, Vermont (Figure 1).  The 5 acre parcel is a residential property.  Soils were 
impacted by a release of approximately 100 gallons of kerosene from an aboveground 
storage tank (AST) at the Site (Figure 3).  Lincoln Applied Geology, Inc. (LAG) 
responded to the reported spill on April 6, 2006, and in conjunction with Fabian 
Earthmoving excavated approximately 80 cubic yards of contaminated soil.  
Contamination reached the saturated zone in only one location, off the northeast corner 
of the residence.  LAG submitted a summary report to the Vermont Department of 
Environmental Conservation (VDEC) Spills Program on April 18, 2006.  The VDEC 
Sites Management Section requested a follow up subsurface investigation to assess 
impact to ground water at the Site.    
 
 On May 4, 2006, Lincoln Applied Geology, Inc. (LAG), in conjunction with 
Specialty Drilling & Investigation of Burlington, Vermont installed five ground water 
monitoring wells at the Site.  LAG returned to the Site on May 18, 2006 to conduct PID 
screening of monitoring well headspace, ground water level gauging, and ground water 
quality sampling.   
 

As part of a sensitive receptor survey, the Site and several surrounding water 
supplies and the surface water from a nearby pond on the adjacent property 
downgradient of the Site were sampled.  Laboratory analysis of all drinking water 
supplies and the surface water sample were non-detect for petroleum related volatile 
organic compounds (VOCs).  
 

Laboratory analysis of the collected ground water samples indicates no impact of 
dissolved phase petroleum contaminants above the Groundwater Quality Enforcement 
Standard (GQES) exist beneath the Site.  It appears that the large amount of soil 
excavated during the initial cleanup activities has helped to prevent penetration of 
contaminants to the saturated zone, and mitigate dissolution of petroleum VOCs into the 
underlying shallow aquifer.  LAG recommends a confirmatory water quality sampling 
round in August 2006 to assess the threat to sensitive receptors in the area during lower 
water table conditions. 
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1.0 Property Owner and Adjoining 
Property Information 

 
The general location of the Site and 
surrounding properties are shown on 
Figures 1 and 2. 
 
 
Site Address: 
 
Ms. Deanna Herber (owner) 
6826 Monument Hill Road 
Castleton, VT  05735-9635 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
Adjoiners: 
 
Guy & Joy Loso (south abutter) 
6892 Monument Hill Road 
Castleton, VT 05735 
 
Jen Whitehurst (east abutter) 
6816 Monument Hill Road 
Castleton, VT 05735 
 
George Hults (northeast abutter) 
6786 Monument Hill Road 
Castleton, VT 05735 
 
Brenda Shackett 
6841 Monument Hill Road 
Castleton, VT 05735  
(east across Monument Hill Road) 
 
Lindsey & Carol Harthshorn  
6865 Monument Hill Road 
Castleton, VT 05735 
(east across Monument Hill Road) 
 
Ella Walch 
6917 Monument Hill Road 
Castleton, VT 05735 
(southeast across Monument Hill Road) 
 
Nancy Baird 
6916 Monument Hill Road 
Castleton, VT 05735 
(south of Loso Residence) 
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2.0  Background 
 
 The Herber Residence (Site) is located at 6826 Monument Hill Road in 
Castleton, Vermont as shown on Figures 1, 2, and 3 as a USGS Topographic, an Area 
Map, and a Detailed Site Map, respectively.  Figure 2 provides details regarding 
locations of adjacent and nearby landowners and their water supply sources.  Figure 3 
provides Site-specific information and pertinent features.  The 5 acre Site is currently 
used as a residential property.  The residence is constructed on a slab-on-grade 
foundation. The Site is served by a drilled bedrock drinking water source, as are all 
adjoining and nearby residences.  The property is bounded to the north and west by 
undeveloped land, to the east by the Whitehurst Residence, and to the south by the 
Loso Residence.  The Site has been a residential property since it’s creation in the early 
1990’s.  The current property owner is Deanna Herber. 
 
 Lincoln Applied Geology, Inc. (LAG) responded to a report of a spill of an 
unknown quantity of kerosene from an aboveground storage tank (AST) at the Site on 
April 6, 2006.  LAG in conjunction with Fabian Earthmoving of West Rutland, Vermont 
excavated impacted soils from the AST release, and cleaned up the residual fuel 
underneath the residence.  Two (2) confirmatory soil samples were collected from the 
east end of the residence after excavating approximately 40 yards of contaminated soil.  
The soil sample collected from a depth of 3.5 feet on the northeast corner of the 
residence contained elevated concentrations of volatile organic compounds (VOCs) and 
total petroleum hydrocarbons (TPH).   
 

Fabian Earthmoving was remobilized to the Site on April 12, 2006 to conduct 
additional excavation in this area, as well as a kerosene stained area to the south of the 
residence that was not observed during the initial response due to snow melt and 
saturated ground.  Ground water was encountered at approximately 5 feet below grade 
during excavation in the northeast corner of the residence.  A small amount of product 
was noted on the ground water surface.  The product was removed with absorbent pads 
and soils were excavated until background PID readings were obtained.  The 
excavation ceased approximately 6.5 feet below grade.  All soils were excavated until 
background readings were obtained on the north and south sides of the residence with 
the exception of a very small area underneath the steps to the south.  These soils could 
not be removed because doing so would leave the front porch structurally unstable.  
Approximately 80 cubic yards of contaminated soil were temporarily stockpiled on-Site 
in accordance with the Vermont Department of Environmental Conservation (VDEC) 
guidelines for petroleum contaminated soil and debris.  Please reference LAG’s Spill 
Response/Site Assessment Summary Report dated April 18, 2006 for further 
background information. 
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3.0 Subsurface Investigation 
 
 3.1 Regional Geology and Hydrogeology 

 
The Centennial Geologic Map of Vermont1 identifies bedrock in the area as the 

West Castleton and St. Catherine formations. The West Castleton formation is a gray to 
black, siliceous, carbonaceous, and pyritiferous slate containing thin white sandy 
laminae.  The St. Catherine formation consists of purple, gray-green, variegated slates 
and phyllites.  Based on the strong reaction of ground water samples obtained from 
area drinking water wells to the hydrochloric acid (HCL) in the sample vials, and the 
neighbor’s description of “sulfur water” in drilled bedrock wells, the area bedrock 
predominantly consists of the West Castleton formation. 

 
The Surficial Geologic Map of Vermont2 identifies surficial geology as till.  The 

Bomoseen 7.5-minute topographic quadrangle map displays a general south-southeast 
ground surface slope.  It is expected based on regional topography, and the fact that the 
East Hubbardton valley drains to the south, that regional ground water flow in the 
shallow overburden would be to the south-southeast. 

 
 3.2 Monitoring Well Installations 
 

 On May 4, 2006, LAG, in conjunction with Specialty Drilling & Investigation (SDI) 
of Burlington, Vermont installed five (5) 1.5” diameter monitoring wells (MW-1 through 
MW-5).  Monitoring well locations are depicted on the Site Map presented as Figure 
3.  The monitoring wells were installed using direct push methodologies with 
continuous core sampling.  Detailed well logs are included in Appendix A.  No 
elevated concentrations of VOCs were detected via PID during the installation of the 
monitoring wells.  Ground water was encountered from 2 to 10 feet below grade 
across the Site.  Copies of the raw field data are included as Appendix B. 

 
 Review of the available data indicates that: 

 
 Native soils encountered in the locations of MW-1 through MW-5 

consisted of dense clayey till.  Fine sand backfill was present from grade 
to 6 feet at MW-3 in the previously excavated area. 

 
 Vapor phase contamination was not encountered during the installation of 

the five wells on May 4, 2006. 
 

 Saturated soils were encountered at depths ranging from 2 to 10 feet 
below grade across the Site. 

 

                                            
1  C. Doll.  Centennial Geologic Map of Vermont.  Vermont Geologic Survey.  1961 
2  Stewart & McClintock.  Surficial Geologic Map of Vermont.  Vermont Geological Survey.  1970. 
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 Bedrock was not encountered during drilling.  Based on a visual survey of 
surrounding outcrops, bedrock is estimated to be relatively shallow 
beneath the Site. 

 
3.3 Ground Water Monitoring and Sampling 
 

 LAG returned to the Site on May 18, 2006 to conduct ground water level 
measurement, well headspace screening with a PID, and to collect water quality 
samples for laboratory analysis via EPA Method 8260 & 8015 DRO (diesel range 
organics).  Tables 1, 2, and 3 provide tabulated summaries of ground water levels, 
PID assay results, and water quality laboratory results, respectively.  Field notes are 
included in Appendix B.  Copies of the analytical laboratory reports are included in 
Appendix C.  Figure 4 depicts ground water elevation contours and water quality 
concentrations.  Review of the assimilated data indicates that: 

 
 Ground water in the surficial aquifer was measured between 0.16' and 

4.75' below grade across the Site. 
 

 Ground water flows south-southeast beneath the Site at an estimated 
hydraulic gradient of 5.9% between MW-1 and MW-4.  The hydraulic 
gradient increases to 8.9% between MW-4 and MW-5. 

 
 Based on the current site characterization, ground water is generally 

flowing toward the pond located on the southeastern portion of the 
property between the Site and neighboring Whitehurst property. 
 

 Headspace VOCs were detected in MW-3 only, with a peak PID 
concentration of 2.0 parts per million (ppm). 

 
 Ground water contamination was not reported above laboratory method 

detection limits in the five monitoring wells (MW-1 through MW-5). 
 

 The existing monitoring well array appears to adequately characterize 
subsurface conditions at the Site. 

 
4.0 Sensitive Receptor Survey 
 
 Potential sensitive receptors identified during the Site Investigation include 
surficial soils and ground water in the immediate vicinity of the spill area; the Herber 
residence; several area drinking water supplies, and two ponds located approximately 
200 feet southeast of the spill area.  The Site and surrounding residences are served by 
either a private drilled well or shallow spring.  Figure 2 depicts the surrounding 
residences and their approximate drilled well or shallow spring locations. 
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 LAG assessed the indoor airspace of the Herber Residence during the April 6, 
2006 spill response and subsequent days following for the next two weeks.   PID 
readings of 25 parts per million were detected with a PID during initial screening on April 
6, 2006.  LAG returned to the Site the following day to install air purifying units inside 
and underneath the residence.  After two weeks of operation, PID levels had dropped to 
background (BG) levels.  A residual petroleum odor was still present inside the 
residence after operation of the air purify units.  LAG coordinated with a contractor to 
setup and run an ozone machine to chemically oxidize residual fuel odors from the 
carpeting and upholstery inside the residence.  After the ozone fog was complete, there 
was no olfactory evidence of petroleum inside the residence. 
 
 The Herber residence drilled bedrock well was sampled on April 7, 2006 during 
the initial spill response.  Mr. Guy Loso, a concerned resident to the south of the Site 
contacted LAG on April 24, 2006 and wished to have his spring and pond sampled.  
LAG sampled the Loso spring and pond on April 25, 2006.  As part of the sensitive 
receptor survey, 6 additional area drinking water supplies were sampled on May 1, 
2006.  The Hults, Whitehurst, Shackett, Harthshorn, Walch, and Baird residences were 
sampled.  Whitehurst, Shackett, and Harthshorn obtain their potable water from drilled 
bedrock wells.  Hults, Walch, and Baird obtain their water from shallow springs.  The 
Baird residence is served their water from Loso spring #2.  Laboratory analytical reports 
for drinking water samples collected are presented in Appendix D.  No VOCs were 
reported above method detection limits in any of the drinking water supplies sampled. 
 
 A visual survey of the Pond between the Site and the Whitehurst residence, and 
the Loso pond was conducted during the April/May 2006 investigation.  No visual 
evidence of petroleum sheens or contamination was noted along the edge of either 
surface water body.  A surface water sample was collected from the Loso pond on April 
25, 2006.  The laboratory analytical report is presented in Appendix E.  No VOCs were 
reported above method detection limits in the surface water sample from the Loso pond. 
 
5.0 Soil Stockpile Transport and Disposal 
 
 Approximately 80 cubic yards of soil were excavated and temporarily stockpiled 
and encapsulated with polyethylene sheeting during the initial spill response in April 
2006.  The stockpile location is noted on Figure 3.  The soil stockpile was covered with 
two layers of plastic sheeting, and constructed in accordance with the VDEC regulations 
for stockpiling petroleum contaminated soil and debris. 
 
 Since the area use is residential, and numerous sensitive receptors exist in the 
immediate vicinity of the Site (i.e. surface water bodies, shallow drinking water springs), 
it was LAG’s recommendation that soils be immediately transported for thermal 
destruction and recycling.  The VDEC approved the transport and disposal of the 
stockpiled soils in a work plan approval letter dated May 1, 2006. 
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 LAG contracted Fabian Earthmoving to load soils into dump trailers provided by 
ESMI of New York.  The soils were transported by ESMI to their Fort Edward facility for 
thermal desorption.  The quantity of soils received at the ESMI facility equaled 82.37 
tons.  Documentation for the transportation and certificate of treatment of the 
contaminated soils is included in Appendix F. 
 
 After the soils were loaded, Fabian Earthmoving conducted Site restoration 
activities, including spreading topsoil, seeding, and mulching the affected areas.   
 
6.0  Conceptual Model 
 
 Approximately 100 gallons of kerosene were released from the AST on the north 
side of the residence on April 6, 2006. A significant rain storm, snow melt, frost, and 
very poor drainage on the north side of the residence kept the free product mobilized 
and spread over a large area.  However, the presence of frost and fine-grained soil 
prevented penetration below grade.  The lack of frost in the area off the northeast 
corner of the residence allowed contamination to penetrate to the saturated zone in this 
one location.  The large amount of surface water present along the curtain drain on the 
north side of the residence prevented migration of product beneath the slab.  Water was 
noted flowing from underneath the concrete pad into the soil excavation.  This suggests 
there is significant hydraulic pressure underneath the concrete slab from surface water 
runoff in the spring of the year.  No product came from the locations where water exited 
from underneath the slab in the release area or any other discharge point on the east 
end or south side of the concrete slab.   
 

It appears that spill response and cleanup activities conducted in April 2006 have 
removed all or the vast majority of kerosene contamination at the Site.  This significant 
soil removal effort, especially in the area off the southeast corner of the residence 
where a small amount of product was noted on the water table surface, helped to 
mitigate dissolution of petroleum contamination of the ground water.   
 

The Site is underlain by dense clay basil till, which is present from 2 to at least 13 
feet below grade across the Site.  Typical travel rates for petroleum contaminants or 
product in these types of soils is very slow, and usually doesn’t travel far from the 
source.  Till soils in Vermont usually help mitigate migration of petroleum contaminants 
in the saturated zone. 

 
Based on the very slow recharge of the ground water monitoring wells during 

sampling, hydraulic conductivities at the Site are assumed to be very low.  Typical 
ground water flow rates in this type of geology range from 0.134 to 0.134x10-5 feet/day.  
Based on the density of soils observed during monitoring well installation, and the very 
poor recharge in the wells during water quality sampling, LAG would expect the actual 
hydraulic conductivity values to be on the lower end of this range.  The relatively 
shallow depth of overburden contamination, localized area of impact, and the fact that 
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all or the majority of contaminated soils have been removed, impact to the underlying 
bedrock is mostly likely not occurring beneath the Site. 

 
7.0 Conclusions and Recommendations 
 
 Based on the current information, the following conclusions and 
recommendations are made: 
 

• Approximately 100 gallons of kerosene were released from the AST. 
 
• There appears to have been little to no migration of contamination away from the 

area of spill excavation, based on soil borings conducted at the Site in May 2006 
after spill cleanup activities. 

 
• Dissolved phase contamination is not present in ground water beneath the 

affected spill areas or downgradient of the spill areas. 
 

• It appears that excavation of approximately 80 cubic yards of contaminated soil 
conducted in response to the spill in April 2006, has mitigated impact to ground 
water beneath the Site. 

 
• Based on ground water flow estimates calculated from the May 18, 2006 

monitoring round, and the fact that no dissolved phase contamination was 
reported in downgradient monitoring wells MW-4 and MW-5, the threat to 
sensitive receptors downgradient of the Site (Herber and Loso Ponds and the 
Loso Springs) is considered minimal. 

 
• LAG recommends a confirmatory sampling round to be conducted in August 

2006 to coincide with a lower water table.  The ground water monitoring round 
will consist of monitoring well headspace screening, ground water level gauging, 
ground water quality sample collection and laboratory analysis; surface water 
sampling from the Herber and Loso ponds; water quality sampling of the Herber 
supply, Whitehurst supply, and Loso Spring, and a summary report on the 
findings.  Samples will be analyzed for petroleum related VOCs per EPA Method 
8021B. 
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