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15 May 2013 
 
Mr. Jim Townsend 
Ferriter Oil Company  
22 Tatro Hill Road 
Randolph, VT 05060 
 
RE:  Groundwater Quality Monitoring Report – May 2013 

Ferriter Oil Company (SMS Site # 2011-4210) 
 
Dear Mr. Townsend, 

On 2 May 2013, Ross Environmental Associates, Inc. (R.E.A.) completed groundwater sampling at 
the Ferriter Oil Company Bulk Facility located in Randolph, Vermont (Figure 1 & 2, Attachment 
A).  Groundwater samples were collected from three of the monitoring wells (MW-1, MW-6, and 
MW-7.  This work was performed as requested by Mr. Gerold Noyes in the letter dated 29 
November 2012. 

Contaminant concentrations have increased slightly since the last monitoring event completed in 
November 2012, but none of the Vermont Groundwater Enforcement Standards (VGESs) were 
exceeded.  Approximately 1.00 feet of free product was detected in MW-2, which was not observed 
during the last sampling event. Based on available information, residual petroleum contamination 
appears to be present within the shallow soil predominantly in the vicinity of the inactive ASTs and 
adjacent to the active loading area; however, no off-site sensitive receptors appear to be impacted at 
this time and no contamination appears to have migrated off site.   

The findings of this sampling event are summarized below:  

� None of the VGESs were exceeded in the groundwater samples collected during this 
sampling event. 

� Approximately 1.0 feet of free product was observed in MW-2, no groundwater sample was 
collected. 

� 1,2,4-trimethylbenzene, sec-butylbenzene, & 4-isopropyltoluene were detected in the sample 
collected from MW-7 at concentrations of 4.1, 2.6, and 2.6 micrograms per liter (µg/L), 
respectively.   

� 1,2,4-trimethylbenzene was detected in the sample collected from MW-6 at a concentration 
of 2.8 µg/L.   

� Low concentrations of total petroleum hydrocarbons (TPH) were detected in the samples 
collected from MW-1, MW-6, and MW-7 at concentrations ranging between 1.0 and 3.9 
milligrams per liter (mg/L), respectively.  

� No volatile petroleum compounds were detected above the laboratory detection limits in the 
sample collected from MW-1, which is consistent with previous results. 

� Monitoring wells MW-3, MW-4, and MW-5 were dry during this sampling event; therefore, 
no groundwater samples or elevations were obtained from these wells. 
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� Available information indicates that groundwater direction and elevations vary seasonally.  
Groundwater flow in the unconfined surficial aquifer at the site on 2 May 2013 was generally 
toward the east with an estimated hydraulic gradient of approximately 0.3 percent.  

Copies of site maps showing approximate monitoring well locations (Figure 3), groundwater flow 
direction (Figure 4), and contaminant distribution (Figure 5) are included in Attachment A.    
Tables summarizing groundwater elevation data (Table 1), ground water analytical results (Table 2), 
and field measurement data (Table 3) are included in Attachment B.  Time-series graphs 
summarizing historical water quality data are included in Attachment C and laboratory analytical 
reports are included in Attachment D. 

Site Setting and Background 

The subject property, Ferriter Oil Company, is located at 6 Hull Street approximately one-half mile 
east of downtown Randolph, Vermont (Figure 1).  The property encompasses approximately 1.0 
acres on the northern side of Hull Street.  The facility is occupied by three active and two inactive 
above ground storage tanks (ASTs), associated piping and two loading stations.  According to Mr. 
Jim Townsend the inactive ASTs were temporarily taken out-of-service in the spring of 2011.  The 
southern portion of the property and the areas immediately adjacent to the ASTs are open land, 
while the northern portion of the property is primarily wooded.  One active tank contains heating oil 
(UST # 8 – 17,000 gallons), another services kerosene (UST # 7 – 10,000 gallons), while the third 
tank is used for storing off-road diesel fuel (UST # 6 – 10,000 gallons).  All three active tanks are 
located on the southwestern corner of the property within 20 feet of Hull Street.  The active loading 
area is located between Hull Street and the active ASTs.  The two inactive tanks are located along 
the northern property boundary, which borders the Montague Golf Course.  The inactive loading 
area is located on the southern side of the inactive ASTs.  A partial earthen-berm is located around 
three sides of the inactive ASTs.  An aerial photograph showing the site and surrounding properties 
is included as Figure 2. 

The ground surface in the vicinity of the ASTs is relatively flat with a slight slope toward a wooded 
area located to the north.  The ground surface in the vicinity of the former ASTs has an approximate 
elevation of 660 feet above mean sea level, (USGS: Randolph, Vermont Quadrangle 1981).  The 
nearest surface water body is the Third River located approximately 1,200 feet to the east.  An 
unnamed tributary to the Third River is located approximately 2,200 feet to the south. 

On 16 September 2011, R.E.A. was contact by Mr. Jim Townsend of Ferriter Oil Company, 
regarding a possible sale of the property and questions about the U.S. EPA Spill Prevention Control 
and Countermeasure (SPCC) rules and regulations. At that time, Mr. Townsend provided R.E.A. 
with a tour of the property and brief overview of the site operations. The ASTs were found to be in 
very good condition, but some visibly stained soil was present in the vicinity of the active loading 
area. According to Mr. Townsend the facility has been in operation for over 40 years and was 
previously owned by Tom Ferriter.  Mr. Townsend has owned the property since 1988 and has 
never had a reportable spill, which was confirmed based on review of the Vermont Agency of 
Natural Resources (ANR) on-line spill database. 

On 21 September 2011, R.E.A. personnel returned to the site to collect soil samples in areas of 
visible staining and in areas of the property where product transfers routinely occurred.  Soil samples 
were screened for the possible presence of VOCs with a photo-ionization detector (PID). Elevated 
PID readings were obtained on soil samples collected on-site ranging from 0.2 to 109 parts per 
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million per volume (ppmv), which are above the VT DEC action level of 10 ppmv for fuel oil/diesel 
contaminated soil.  The highest PID readings (46 to 109 ppmv) were obtained in the area of visibly 
stained soil adjacent to the active loading station.  In addition, the soil sampling survey conducted in 
September 2011 also revealed the presence of evident surface soil contamination.  Based on the 
presence of PID readings detected above the VT DEC action level, R.E.A. recommended that Mr. 
Townsend report the findings to the VT DEC. 

On 23 September 2011, the VT DEC approved the work plan and cost estimate to perform an ISI 
at the Ferriter Oil Company property in Randolph, Vermont.  The ISI, completed in October and 
November 2011 by Ross Environmental Associates identified groundwater contamination in one 
monitoring well above applicable groundwater enforcement standards.   

Groundwater Elevations and Flow Direction 

On 2 May 2013, groundwater flow in the unconfined surficial aquifer at the site was generally toward 
the northeast with an estimated hydraulic gradient of approximately 0.3 percent.  Water-level 
measurements and elevation calculations for the 2 May 2013 sampling event are presented in Table 
1 Attachment B and groundwater flow direction is shown on Figure 3 in Attachment A.   

On 2 May 2013, depth to groundwater ranged from 5.17 (MW-1) to 6.38 (MW-7) feet below the 
ground surface (bgs).  Three monitoring wells (MW-3, MW-4, and MW-5) were dry during this 
sampling event.  Approximately 1.0 feet of free product was present in MW-2; therefore, the 
groundwater elevation was adjusted accordingly. Static water table elevations were computed for 
each monitoring well by subtracting the corrected or measured depth-to-water readings from the 
surveyed top-of-casing (TOC) elevations, which are relative to an arbitrary site datum of 100.00 feet. 

Groundwater Sampling and Analysis 

Groundwater beneath the site has been impacted by contamination characteristic of weathered 
petroleum.  Low concentrations of volatile petroleum compounds were detected in the samples 
collected from MW-6 and MW-7; however, no VGESs1 were exceeded during this sampling event.   

1,2,4-trimethylbenzene, sec-Butylbenzene, and 4-Isopropyltoluene were detected in the sample 
collected from MW-7 at concentrations of 4.1, 2.6, and 2.6 µg/L, respectively. 1,2,4-
trimethylbenzene was detected in the sample collected from MW-6 at a concentrations of 2.8 µg/L. 
No volatile organic compounds were detected above the laboratory detection limits in the samples 
collected from MW-1.  Total petroleum hydrocarbons (TPH) were detected in the samples collected 
from MW-1, MW-6, and MW-7 at 1.0, 3.9, and 3.8 mg/L, respectively.  It should be noted that the 
VT DEC does not currently have an enforcement standard or guideline for TPH concentrations in 
groundwater.   

No petroleum compounds were detected in the trip-blank sample and the blind field duplicate 
sample (MW-1) were within the acceptable EPA criteria.  The analytical results are summarized on 
Table 2, and a copy of the groundwater laboratory analytical report is included as Appendix D.  
Contaminant distribution, based on samples collected on 2 May 2013, is shown on Figure 5.  

Prior to sample collection, R.E.A. field personnel measured the water level in each monitoring well 
and purged approximately three to five standing volumes of water from each well.  All of the 

                                                           
1The Vermont DEC has established groundwater enforcement standards for eight petroleum related VOCs, as follows: 
benzene - 5 ug/L; toluene - 1,000 ug/L; ethylbenzene - 700 ug/L; xylenes - 10,000 ug/L; MTBE - 40 ug/L; naphthalene 
– 20 ug/L; and 1,3,5-trimethyl benzene, & 1,2,4-trimethyl benzene – 350 ug/L (combined). 
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groundwater samples were collected using dedicated polyethylene tubing.  Groundwater was 
pumped directly into unpreserved one-liter amber jars and 40-milliliter glass vials with Teflon-lined 
septum lids.   Each 40-millilter volatile organic compound (VOC) sample vial was preserved with 
hydrochloric acid to reduce the pH to less than two standard units.  Immediately after sample 
collection, field measurements were obtained for pH, specific conductivity, temperature, total 
dissolved solids (TDS), and oxygen reduction potential (ORP).  A summary of the field 
measurement data is included on Table 3.  

On 2 May 2013, groundwater samples were collected from three on-site monitoring wells (MW-1, 
MW-6, and MW-7). No samples were collected from MW-3, MW-4, or MW-5, which were dry at 
the time of the sampling event and no sample was collected from MW-2 which contained 
approximately 1.0 feet of free product.  Groundwater samples were analyzed for the possible 
presence of volatile petroleum compounds and total petroleum hydrocarbons (TPH) in accordance 
with U.S. EPA Methods 8260 and 8015DRO (diesel range organics), respectively.  Samples were 
transported under chain-of-custody in an ice-filled cooler to AMRO Environmental Laboratories 
Inc. of Merrimack, New Hampshire. 

Recommendations 

Due to the presence of free product in one on-site monitoring well (MW-2) and based on the 
current use of the property (Active Petroleum Aboveground Storage Tank Facility), R.E.A. 
recommends the following: 

1. Free product appears to be limited to the area of MW-2, which apparently occurs during 
high water table conditions.  The ASTs in that area of the site are no longer in use; therefore, 
petroleum contaminated soils in that area of the property should be excavated and treated 
offsite. After completion of the soil excavation, the site should be eligible for Sites 
Management Activity Completed (SMAC) designation with a notice to the land record being 
filed with the Town of Randolph as outlined in Appendix H of the IROCP.  The notice 
should describe current environmental conditions that exist on the property at the time of 
submittal.  

2. A maintenance and inspection plan for the monitoring wells should be developed as outlined 
in Appendix G of the IROCP.  

3. Operation and/or decommissioning of the ASTs should be implemented in accordance with 
the “Vermont Aboveground Storage Tank Rules” dated October 2011. 

Limitations 

The work was undertaken to assess environmental conditions specifically on the subject property in 
accordance with generally accepted engineering and hydrogeological practices.  No other warranty, 
express or implied, is made.  Absolute assurance that any and all possible contamination at the site 
was identified cannot be provided.  In addition, no lead paint assessment, asbestos survey, or radon 
evaluation was completed as part of this assessment. 

The report conclusions are based, in part, on information provided by the client, their agents, or 
third parties, including state or local officials.  R.E.A. assumes no responsibility for the accuracy and 
completeness of the information. Where visual observations are included in the report, they 
represent conditions at the time of the inspection, and may not be indicative of past or future site 
conditions. 
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******************************************************************************************* 

Please call me if you have any questions or concerns regarding the enclosed data or 
recommendations.  A copy of this report will be forwarded to the VT DEC after receiving your 
approval. 

Sincerely, 

Ross Environmental Associates, Inc. 

 
Robert J. Ross 
Principal Hydrogeologist 

Attachments  
 
 
Saf/ref: 31-168GWR04May2013 
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Site Coordinates: 43° 55' 13.33" N  72° 39' 26.168" W  

USGS: Randolph, Vermont Quadrangle, 1:24,000, 1981
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Figure 1
USGS Map

Ferriter Oil Bulk Facility
6 Hull Street

Randolph Vermont
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Site Coordinates: 43° 55' 13.33" N  72° 39' 26.168" W  

NAIP 2009 - Randolph, Vermont

Site
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Figure 2
Ortho Photo

Ferriter Oil Bulk Facility
6 Hull Street

Randolph Vermont
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TABLE 1

GROUND WATER ELEVATION CALCULATIONS

Well I.D.

Top of 

Casing 

Elevation (ft)

Depth to 

Product 

(ft)

Depth to 

Water (ft)

Product 

Thickness 

(feet)

Corrected 

Depth to 

Water (feet)

Water 

Table 

Elevation 

(ft)

MW-1 98.20 5.17 93.03

MW-2 99.32 10.83 11.83 1.00 10.96 87.49

MW-3 98.79

MW-4 99.18

MW-5 99.30

MW-6 98.58 5.63 92.95

MW-7 99.33 6.38 92.95

All values reported in feet relative to arbitrary site datum of 100.00 feet

DRY

DRY

Corrected depth to water calculated from product thickness and assumed specific gravity 

for fuel oil of 0.87.

Ferriter Oil Company

Randolph, Vermont

Monitoring Date: 2 May 2013

DRY

R.E.A. 31168gwe



Parameter VGES MW-1 MW-6 MW-7
Dup

(MW-1) 

% 

Difference
Trip Blank

MtBE 40 ND<2.0 ND<2.0 ND<2.0 ND<2.0 ND<2.0

Benzene 5.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 --- ND<1.0

Toluene 1,000 ND<2.0 ND<2.0 ND<2.0 ND<2.0 --- ND<2.0

Ethylbenzene 700 ND<2.0 ND<2.0 ND<2.0 ND<2.0 --- ND<2.0

Total Xylenes 10,000 ND<2.0 ND<2.0 ND<2.0 ND<2.0 --- ND<2.0

1,3,5-trimethylbenzene ND<2.0 ND<2.0 ND<2.0 ND<2.0 --- ND<2.0

1,2,4-trimethylbenzene ND<1.0 2.8 4.1 ND<1.0 --- ND<2.0

Naphthalene 20 ND<5.0 ND<5.0 ND<5.0 ND<5.0 --- ND<5.0

sec-Butylbenzene -- ND<2.0 ND<2.0 2.6 ND<2.0 --- ND<2.0

4-Isopropyltoluene -- ND<2.0 ND<2.0 2.6 ND<2.0 --- ND<2.0

Total VOCs* -- ND 2.8 9.3 ND --- ND

TPH (mg/L) -- 1.0 3.9 3.8 1.1 9.1 ---

Notes:

All results reported as micrograms per liter (ug/L), unless indicated otherwise.

ND:  None detected at indicated detection limit. 

Shaded values indicate exceedance of Vermont Groundwater Enforcement standard (VGES)

TPH: Total Petroleum Hydrocarbons; diesel range organics reported in milligrams per liter (mg/L)

Monitoring Date: 2 May 2013

350

TABLE 2

GROUND-WATER ANALYTICAL RESULTS

Ferriter Oil Company

Randolph, Vermont

R.E.A. 31168btex



Well ID
pH 

(su)

temperature  

(
o
C)

Specific 

conductivity 

(µS/cm)

ORP

(mV)
DO

TDS

(ppm)
Comments

MW-1 7.16 6.50 306 7.8 2.06 0.307 Clear, no odor, good recharge

MW-2 --- --- --- --- --- --- Free Product present

MW-3 --- --- --- --- --- --- Dry  - no sample collected

MW-4 --- --- --- --- --- --- Dry  - no sample collected

MW-5 --- --- --- --- --- --- Dry  - no sample collected

MW-6 7.05 6.94 1148 -104 0.99 1.139 Good recharge, clear, sulfur odor

MW-7 6.49 7.10 1131 -105.2 1.72 1.116 Good recharge, clear, sulfur odor

pH reported in standard units (s.u.).

Specific conductivity reported in microsiemens per centimeter (µS/cm) or millisiemens per centimeter (mS/cm).

Oxidation-reduction potential (ORP) reported in millivolts (mV).

Total dissolved solids (TDS) reported in parts per million (ppm) or parts per (ppt) thousand.

Dissolved oxygen (DO) reported in milligrams per liter (mg/L).

Photo-ionization detector (PID) readings reported in parts per million per volume (ppmv).

Monitoring Date:  2 May 2013

TABLE  3

FIELD MEASUREMENT DATA

Ferriter Oil Company

Randolph, Vermont

R.E.A. 31168ph



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AA  

TT  

TT  

AA  

CC  

HH  

MM  

EE  

NN  

TT  
  

CC  



Date MTBE benzene toluene
ethyl 

benzene

total 

xylenes

1,3,5-

TMB

1,2,4-

TMB

naphtha-

lene

Total 

VOCs

Ground 

Water 

Elevation

10/19/2011 ND<2.0 ND<1.0 ND<1.0 ND<1.0 ND<2.0 ND<1.0 ND<1.0 ND<2.0 ND 93.30

1/6/2012 ND<2.0 ND<1.0 ND<1.0 ND<1.0 ND<2.0 ND<1.0 ND<1.0 ND<2.0 ND 93.39

4/24/2012 ND<2.0 ND<1.0 ND<1.0 ND<1.0 ND<2.0 ND<1.0 ND<1.0 ND<2.0 ND 94.08

10/3/2012 ND<2.0 ND<1.0 ND<2.0 ND<2.0 ND<2.0 ND<2.0 ND<2.0 ND<5.0 ND 91.84

5/2/2013 ND<2.0 ND<1.0 ND<2.0 ND<2.0 ND<2.0 ND<2.0 ND<2.0 ND<5.0 ND 93.03

VGES 40 5.0 1,000 700 10,000 20 --- ---

Notes: Results given in micrograms per liter (ug/L), unless indicated otherwise.

ND- None detected at indicated detection limit.

VGES - Vermont Groundwater Enforcement Standards

Ferriter Oil Company

Randolph, Vermont

Summary of Ground Water Analytical Results for MW-1

350

Time-Series Graph for MW-1
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Date MTBE benzene toluene
ethyl 

benzene

total 

xylenes

1,3,5-

TMB

1,2,4-

TMB

naphtha-

lene

Total 

VOCs

Ground 

Water 

Elevation

10/19/2011 ND<2.0 ND<1.0 ND<5.0 47.8 94 49.7 149 292 711 88.50

4/24/2012 1.48 Feet free product 86.70

5/2/2013 1.00 feet free product 87.49

VGES 40 5.0 1,000 700 10,000 20 --- ---

Notes: Results given in micrograms per liter (ug/L), unless indicated otherwise.

ND- None detected at indicated detection limit.

VGES - Vermont Groundwater Enforcement Standards

n-propylbenzene, isopropyltoluene, sec-butylbenzene, n-butylbenzene and 4-Isopropyltoluene

were detected on 19 Oct. 2011

1.48 feet of free product was detected on 24 April 2012

dry - not sampled on 3 Oct. 2012

1.00 feet of free product was detected on 2 May 2013.

Ferriter Oil Company

Randolph, Vermont

Summary of Ground Water Analytical Results for MW-2

350

Time-Series Graph for MW-2
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Date MTBE benzene toluene
ethyl 

benzene

total 

xylenes

1,3,5-

TMB

1,2,4-

TMB

naphtha-

lene

Total 

VOCs

Ground 

Water 

Elevation

4/24/2012 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND 90.69

VGES 40 5.0 1,000 700 10,000 20 --- ---

Notes: Results given in micrograms per liter (ug/L), unless indicated otherwise.

ND- None detected at indicated detection limit.

VGES - Vermont Groundwater Enforcement Standards

dry - not sampled on 3 Oct. 2012 or 2 May 2013

Ferriter Oil Company

Randolph, Vermont

Summary of Ground Water Analytical Results for MW-5

350

Time-Series Graph for MW-5
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Date MTBE benzene toluene
ethyl 

benzene

total 

xylenes

1,3,5-

TMB

1,2,4-

TMB

naphtha-

lene

Total 

VOCs

Ground 

Water 

Elevation

10/19/2011 ND<2.0 ND<1.0 ND<2.0 ND<2.0 ND<2.0 1.2 3.3 5.3 13.5 92.85

1/6/2012 ND<2.0 ND<1.0 ND<2.0 ND<2.0 ND<2.0 1.1 2.0 ND<2.0 3.1 92.99

4/24/2012 ND<2.0 ND<1.0 ND<2.0 ND<2.0 ND<2.0 1.5 3.5 3.7 8.7 93.56

10/3/2012 ND<2.0 ND<1.0 ND<2.0 ND<2.0 ND<2.0 ND<2.0 ND<2.0 ND<5.0 ND 92.27

5/2/2013 ND<2.0 ND<1.0 ND<2.0 ND<2.0 ND<2.0 ND<2.0 2.8 ND<5.0 2.8 92.95

VGES 40 5.0 1,000 700 10,000 20 --- ---

Notes: Results given in micrograms per liter (ug/L), unless indicated otherwise.

ND- None detected at indicated detection limit.

VGES - Vermont Groundwater Enforcement Standards

sec-Butylbenzene and 4-Isopropyltoluene detected in the sample collected on 19 Oct. 2011

Ferriter Oil Company

Randolph, Vermont

Summary of Ground Water Analytical Results for MW-6

350

Time-Series Graph for MW-6
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Date MTBE benzene toluene
ethyl 

benzene

total 

xylenes

1,3,5-

TMB

1,2,4-

TMB

naphtha-

lene

Total 

VOCs

Ground 

Water 

Elevation

10/19/2011 ND<2.0 ND< 1.0 ND< 2.0 ND< 2.0 ND< 2.0 4.3 12.4 7.7 40.2 93.15

1/6/2012 ND<2.0 ND< 1.0 ND< 2.0 ND< 2.0 ND< 2.0 1.7 5.1 2.1 8.9 93.33

4/24/2012 ND< 1.0 ND< 1.0 ND< 1.0 ND< 1.0 ND< 2.0 ND< 1.0 2.2 ND< 2.0 2.2 93.52

10/3/2012 ND<2.0 ND< 1.0 ND<2.0 ND<2.0 ND< 2.0 ND< 2.0 2.5 ND< 5.0 7.1 93.10

5/2/2013 ND<2.0 ND< 1.0 ND<2.0 ND<2.0 ND< 2.0 ND< 2.0 4.1 ND< 5.0 9.3 92.95

VGES 40 5.0 1,000 700 10,000 20 --- ---

Notes: Results given in micrograms per liter (ug/L), unless indicated otherwise.

ND- None detected at indicated detection limit.

VGES - Vermont Groundwater Enforcement Standards

sec-Butylbenzenen-butylbenzene and 4-Isopropyltoluene detected in the sample collected on 19 Oct. 2011

sec-Butylbenzene and 4-Isopropyltoluene detected in the sample collected on 3 Oct. 2012

sec-Butylbenzene and 4-Isopropyltoluene detected in the sample collected on 2 May 2013

Ferriter Oil Company

Randolph, Vermont

Summary of Ground Water Analytical Results for MW-7

350

Time-Series Graph for MW-7

0

20

40

60

80

100

10/1/2011 12/31/2011 3/31/2012 6/30/2012 9/30/2012 12/30/2012 3/31/2013 6/30/2013

DATE

C
o
n
c
e
n
tr
a
ti
o
n
s
 (
u
g
/L

)

76.00

80.00

84.00

88.00

92.00

96.00

E
le

v
a
ti
o
n
 (
ft
)

benzene MTBE Total VOCs Ground Water Elevation

R.E.A. 31168btex



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

AA  

TT  

TT  

AA  

CC  

HH  

MM  

EE  

NN  

TT  
  

DD  



1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



29



30



31



32



33


