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Fuly 23, 1996

Mr, Ron Rodjenski

Richmond Town Administrator
Teown of Richmond

P.O. Rox 285

Richmond, VT 05477

RE:  Site Investigation
Richmond Town Highway Garage
Richmond, Vermont
TSEC Project No., 96-057

Dear Mr. Rodjenski:

Enclosed is the Site Investigation Report that was prepared to further evaluate subsurface
petroleum contamination resulting from underground storage tanks that have been
removed from the SITE. This work was carried out using the “Site Invesligation
Expressway Notilication” due to forthcoming construction activities planned al the SITE.

Our investigation has identilied gasoline and diesel-related contamination that has
impacted soil and groundwater on SITE. It has been discovered that groundwater and soil
contamination follows the more perrmcable [ill sediments in the former tank excavation and
along the building foundation.

We have recommended that heavily contaminated soils be excavated for subsequent
disposal or stockpiling. Additionally, air quality monitoring should be conducted during
the excavation and completion of the footings and foundation for the new garage facility.
Please be advised that construction activities for subsurlace construction work may
require a minimum of 24 hours of OSHA training for gencral sitc workers

Please call to discuss our findings or other matters of concern.

Very truly yours,
TWIN STATE ENVIRONMENTAL CORPORATION

Jon P. Berntscn
Stafl Geologist

engl,
cet Mr. Chuck Schwer, State of Vermont, Sites Management Scction
IpbiAproject\9605 7ustireport.doc



Richmond Town Highway Garage
Richmond, Vermont
July 23, 1996

L.O INTRODUCTION

This report has been prepared by Twin State Environmental Corporation (TSEC) under
agreement with the SITE owner, the Town of Richmond, Vermont, to present the findings
of a recent investigation at the Richmond Town Highway Garage (SITE) (see SITE
Location Map, Figure 1).

Observations made during the recent removal of two (2) underground storage tanks
(USTs) at the SITE revealed the presence of gasoline and diesel contamination in the soil
and groundwater. A series of soil borings were installed. and soil and groundwater
samples were taken to investigate the extent of this subsurface petroleum-related
contamination, Petroleum releases from the former USTs have impacted an area in the
northeastern portion of the SITE, as well as soils surrounding the building footings .

Based upon the contaminant distribution and local hydrogeological conditions, considering
the data generated to date, it appears that the leading edge of the contaminant plume has
remained on SITE. Concentrations of total BTEX in the soil and groundwater in the
immediate vicinity of the former USTs exceeds maximum contaminant levels (MCLs).

The town is currently seeking bids for demolition of the existing structure and
construction of a new facility. The presence of contaminated soils will be a factor during
contractor selection.

2,0 SCOPE OF SERVICES
The following scope of services were performed by TSEC during this investigation;

* A subsurface investigation wus performed that included the advancement of eighteen
(18) soil borings and installation of two (2) temporary groundwater monitoring wells,
Greoprobe™ sampling was performed and soil samples were field screened using a
Thermo Environmental Instruments Organic Vapor Meter (OVM) photoionization
detector for volatile organic compounds (VOCs) and sclected samples were analyzed
for total BTEX and total volatile organic compounds (TVPH) via a modified GPA
Method 3810 using a Photovac field gas chromatograph.

Proposed monitor well construction will be delayed until after completion of below
grade site work.

e TFive (5) shallow soil samples were collected on the northwestern portion of the site
and field screencd for VOCs using an OVM.
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* A groundwatcr sample was collected from one temporary monitoring well and tested
for total BTEX and TVPH via a modified EPA Method 3810,

e Soil was characterized in the area where new building construction will take place.
* Identify potential receptors and Well Head Protection Areas (WHPA)
e Prepare a summary report of the above-mentioned scope of work.

3.0 SITE LOCATION AND DESCRIPTION

SITE Owner: Town of Richmond, Vermont

Address: ‘Thompson Road (tax map #7, fots #17 13 and #20)
Richmond, Vermont

Size: 0.96 acres

Zoning: Residential/ Agriculture

Utilities: Water - murucipal connection,

Sewcer - municipal connection,
Electricity - overhead connection

Structures: One (| ) one-story cinder block garage, one (1) salt storage shed
and one (1) miscellaneous storage building,

'The SITE is located on the western side of Thompson Road in Richmond, Vermaont (see
SITE Location Map, Figure 1). There are three (3) buildings on SITE which consist of a
garage/maintenance building that was initially constructed in 1952, and two more recently
construcled storage sheds; onc shed for storage of road salt, one shed for the storage of
miscellancous materials. Past renovations have included expansion of the ¢ garage building
to the north, and removal of old USTs (sec SITE Plan, Figure 2). Tuture plans call for
the demolition of the existing garage and construction of a new structure, scheduled to
begin in the summer of 1996,

The SITE is in a residentially and agriculturally zoned area situated in a mixed land use
area. The SITE is abutted to he north and south and east by residential propertics, and to
the west by a field.

Two (2) USTs were recently removed from the SITE and were used lor the storage of
diesel fuel and waste oil. Two (2) addilional USTs were removed from the site in the mid-
19807s and were used for the storage of gasoline and kerosene. The two recently
removed tanks consisted of one (1) 275-gal waste oil UST located along the western cdge
of the garage building, and one (1) 1,000-gal diesel UST located adjacent to the north wall
of the garage. Thc former gasoline and keroscne USTs (s1ze unknown) were also located
adjacent to the north wall of the garage (see SI'TE Plan, Figure 2).
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The SITE gently slopes from west to east becoming flat on the eastern half of the
property. The regional topography slopes gently northward. There is a small drainage
diteh into which site run-off is directed on the northern edge of the property. This feature
is then culverted beneath Thompson Road into a larger drainage feature.

4.0 UST CLOSURES ON SITE

Two (2) USTs were removed during July 1996 under the direction of TSEC. On July 10,
1996, one (1) 275-gal wastc oil UST and one (1) 1,000-gal diesel fuel UST were
excavated and removed. The waste oil tank was completely corroded at both bottom ends
of the tank, and the diesel tank exhibited exterior surficial pitting (<1/8 inch deep). Field
screentng of the surrounding soils indicated VOC concentrations to a maximum of 234
parts per million volume (ppmv) in the vicinity of the diesel UST, and no OVM readings
were encountered in the vicinity of the waste oil UST. Groundwater contamination was
also observed in the diesel tank excavation.

Tnt the mid-1980’s, one (1) gasoline UST, and one (1) kerosene UST were removed {from
the SITE. Although four (4) groundwater monitoring wells were installed, no additional
work was performed.

5.0 SUBSURFACE EXPLORATION AND RESULTS

The subsurface exploration program was developed to pather data to provide a better
understanding of the hydrogeology and contaminant distribution on SITE.

5.1 Soil Boring Installation

Fighteen (18) soil botings werc installed on July 11, 1996 by TSEC. The borings were
installed in the following locations as depicted on the Boring Location Plan, Figure 3.

¢ 5Soil Borings A-1, C-1, C-4, C-8, C-9_ E-1, E-4, E-8, F-4, AA-11, and BB-9 werc
mstalled in the vicinity of the recently removed 1,000 gallon diesel UST, and the
former gasoline and kerosene USTs, adjacent to the northern wall of the garage;

* borings GP-1 and GP-2 were installed between the former gasoline UST and
Thompson Road;

* borings GP-3 and GP-4 were installed in and adjacent to the former waste oil US'T
excavation,

* bonng GP-5 was installed in front of the northern bay door along the garage
foundation; and,

* borings GP-6 and GP-7 were installed along the east side of the building, along the
foundation footings.

TSEC Project #96-057
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Temporary wells were installed in borings A-{ and C-4 The wells were constructed of 1-
inch, schedule 40 polyvinylchloride (PVC) riser with 0.010-inch machine slotted screen.
The wells were of a temporary nature, and as such, no filter sand pack or bentonite sea!
was placed in the annular space of the borchole. Afler a water level measurement was
taken, and a groundwater sample collected, the PVC was removed, and the boring was
backfilled with bentonite.

Further details of the menitoring well installation are presented on boring logs, presented
in Appendix A

S.1.1 SITE Geology

A summary of the predominate geological units encountered, as observed from
Geoprobe™ sampling is provided in Boring Logs, Appendix A

According to the .S, Department of Agriculture Soil Conservation Service, soils in the
vicinity of the SITE are part of the Munson Series. The Munson Series consists of deep,
poorly drained soils on gentle to moderately sleep slopes. They lormed in thin deposits of
loamy matertal and in the underlying claycy material. Typically thesc soils have a very
brown silt loam surface layer about 8 inches thick. The upper portion of the subsoil, from
8 to 15 inches, is a friable, gravish-brown and olive silt loam that is mottled. The lower
subsoil, from [5 to 24 inches, is a firm, olive-brown to greenish-gray silty clay loam and
silty clay. The substratum from 24 to 56 inches is 1 brown to greenish-gray silty clay.
Slopes range from 2 to 25 percent. Generally the water table is encountered one (1) to
three (3) feet below ground surface (ft bgs).

5.1.2 Geoprobe™ Sampling

Geoprobe™ soil samples were ficld sercened using a Thermo Environmental Instruments
Organic Vapor Meter (OVM) with a 10.6 eV photoionization detector to detect the
presence ot VOCs. Data collected during field screcning arc summarized in Table |
(ITeadspace Ficld Screening Summary).

The highest VOC concentration detected by the OVM (523 ppmv) was found at boring C-
4 at a depth of 4 to 8 ft bgs. Boring C-4 is located in the former backfilled gasoline UST
excavation on the northeastern portion of the SITE.
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5.2 Shallow Soil Sample Ceollection

On July 12, 1996, five (5) shallow soil samples were collected by TSEC and ficld screened
for VOCs using an OVM. All samples were collected {rom a “dump area™ located in the
northeast corner of the property (sec SITE Plan, Figure 2), where significant soil staining
and fuel oil odors were presenl. Concentrations reported by the OVM in samples
collected ranged [rom 33 ppmy to 180 ppmv. Data collected during field screening are
summarized in Table 1 (Headspace Ficld Sereening Summary).

6.0 GROUNDWATER SAMPLING ACTIVITIES
One groundwaler sample was collected by TSEC on July 11, 1996, from the temporary

well installed at soil boring C-4. The approximate depth at which groundwater occurs
beneath the site was also noted.

6.1 Water Table Elevation Data
The depth to groundwater in two (2) temporary wells was measured with a hand held
measuring tape. At boring C-4, the water table was encountered at approximately 3.2 feet
bgs. The water table at boring A-1 was encountered at approximately 2.2 feet bgs.
6.2 Groundwater Sampling
A groundwater sample was collected from the temporary well installed at boring C-4. The
groundwater sample was collected from the temporary monitoring well using a disposable
Y2-mnch polyethylene bailer.

7.0 RESULTS OF SAMPLING ACTIVITIES

7.1 Water Table Elevation and Flow Direction

As was previously mentioned, current depth to water levels were found to be
approximately 2.2 ft bgs and 3.2 ft bgs at borings A-1 and C-4, respectively.

The temporary wells were not surveyed for elevation, hence an exact direction of
groundwater flow can not be calculated. However, bascd on site topography and surlace
dramage, it can be inferred that groundwater flows in a north-northeast direction across
the site, as illustrated in Figure 4.

TSEC Project #96-057 5
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7.2 Analytical Results

The current soil and groundwater sampling results are summarized in Table 2 (Field
Chemistry Report); an OVM Isopleth Map depicting our interpretation of the current
extent ol'petroleum contamination in soil is presented as Figure 5. This figure was
generated with data collected using a jar headspace method to liberate VOCs from the soil
to the vaper phase. This data illustrates a similar contaminant distribution 1o that of the
BTEX and TVPH analyses.

The arca of the SITE with the highest concentrations of total BTEX and TVPH in soil 13
located in the northeastern corner of the property near the former gasoline, kerosene, and
diesel USTs, as is the area that exhibits the hi ghest concentrations of TVPH. This area
also extends along the garage foundation and footings to at least the location of boring
GP-5, and coincides with the arca depicted in Figure 5,

The maximum concentration of total RTEX present in soil, 111,500 parts per billion
(ppb), and the maximum concentration of TVPH present in sotl, 2 473 450 ppb, werc both
found in the sample collected from boring C-4, at a depth interval of 4 to 8 ft bgs.

Samples collected [rom borings A-1, E-1, BD-9, GP-3, and GP-1 contained no detectable
BTEX or TVPH compounds. Additionally, the sample collected from boring C-1
contained no detectable TVPH concentrations. All other samples contained BTEX at
concentrations ranging from 10.4 ppb to 111,500 ppb and TVPH at concentrations
ranging from 32 ppb to 2,473,450 ppb.

8.0 POTENTIAL RECEPTORS AND WELLHEAD PROTECTION AREAS
8.1 Potential Receptors
A scarch and review of records at the State of Vermont Department of Water Resources
indicates that there are two private wells in the immediate vicinity of the SITE, and the
town supply well is located approximately Ys-mile downgradicnt ol the SITE. However. a
scarch for the individual well completion records was not successful.
There are several surface water features that may potentially be affected by offsite
migration of contaminants, These include a small drainage that intercepts surface water
from the SITE as well as a feature that feeds the Winooski River,
8.2 Well Head Protection Areas
The Town of Richmond operates water production wells to supply its customers. The

well nearest to the town garage facility is located on Bridge Street, in the alluvial deposits
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along the Winooski River. According to the Richmond Water and Sewer Department, the
well, approximately Y2-mile from the garage SITE, is completed in the overburden to a
depth of 35 [eet, and is rated to operate at 800 gallons per minute {(gpm). Currently, the
well is only operating at 250 gpm to serve the towns water supply requirements.

Due to the wells proximity to the Winooski River and its total complction depth, it can be
assumed that the majority of the water entering the well is originating from the alluvial
aquifer deposits surrounding the well and the river. Taking into account the low
permeability ol the deposits found beneath the garage SITE, combined with the distance
to the town well, it is unlikely that contamination originating from the SITE will influence
the water quality of the town well.

9.0 SUMMARY AND CONCLUSHONS

Based upon information and analytical data collected during this scope of work, TSEC
concludes the following:

¢ From conditions identified to date, the likely source of contamination that exists on
STTE is related to the former gasoline UST on the northern portion of the SITE. Both
field observations and laboratory data suggested that the soil and groundwalter has
been impacted by gasoline and diesel-cclated hydrocarbons.

+ Lighteen {18) soil borings were installed on SITE using a Geoprobe™, and two (2)
temporary wells were instailed in an attempt to characterize groundwater and soil
contamination present on SI'TE. VOCs were detected in soil samples coliceted [Fom
thirteen (13) borings, and TVPH was detected in samplies collected from twelve (12)
borings.

Field screening of Geoprobe™ samples indicated the highest levels of VOCs at boring
C-4 in the former gasoline and kerosene tank cavity. Presently, no information is
available concerning the condition of the former {anks or (he extenl of soil
contamination present during their removal. The sandy fill material encountered at the
location of boring C-4 is not consistent with the compact clayey silt that is found
beneath the remainder of the site. This may cause groundwater, which has been
contaminated by refcases [rom the former srasoline UST, to concentrate in this area.

¢ Groundwater flow dircction across the SITE under normal conditions is assumed to he

flowing to the north-northcast. An inferred Groundwater Contour Map is presented
as Figure 4.

[t is important to note that the groundwater will flow along the path of least resistance.
In the casc of the area occupied by the town garage, the native materials (silts and

TSEC Project #96-057 7
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clays) will inhibit groundwaler llow. The preferred path of travel would be through
the more permeable backfill materials that surround the building foundation and
footings, UST excavations, and underground utility conduits. As a resuit,
contamination 1s morc fikely to be present in these areas, and the path of off-site
migration s limited to subsurface utility conduils.

¢ Soil contamination extends along the garage foundation and footings to the east side
of the of the building. 1t appears that the contamination has migrated through the
more coarse sandy fill material found around the foundation and footings.
Additionally, the potential exists for contamination to be present under the foundation,
especially if the groundwater level has dropped below the bottom of the footings.

* Groundwater contaminated by contents released from the waste oil UST has most

likely traveled along the building foundation and into the arca of the former pasoline,
kerosene, and diesel USTs.

» The source arca for the soil and groundwater contamination present on SITE is the
former gasaline, kerosene, and diesel UST cavity.

¢ Contamination originating from the SI'TE should have no apparent adverse effect on
watcr quality of the town production welt on Bridge Street.

10.0 RECOMMENDATIONS

Based upon current SITT: conditions, TSEC offers the [ollowing professional
recommendations.

* During construction, particularly during excavation for the footings and foundation,
VOC concentrations in air should be monitored.

* Workers involved in the construction of the new garage facility should be OSHA
certified, in accordance with 29 CFR 1910.120 regulations.

s After completion of below grade construction for the new garage facility, several
monitor wells should be installed, at locations shown on Figure 6.

* Some effort should be made to clean up the dump area in the northwestern portion of
the site. Additionally, dumping activities should cease.

* Several deeper borings should be conducted in the dump area Lo attempt to quantify
the amount and type of contamination present.

TSEC Project #96-057
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¢ Contaminated soil in the area of the former gasoline and kerosene lanks should be
excavated [or subsequent disposal or stockpiling. A suitable offsite location for
stockpiling of soil should be sought in accordance with the Vermont Agency of
Natural Resources Guidelines for Handling Petroleum Contaminated Soil and Carbon
Media, Section ITT B or; matcriat should be transported o a licensed disposal or
recychng facility.

¢ Upon reccipt ol [ull laboratory analytical data of samples collected in and adjacent to
the former waste oil UST, a recommendation can be made whether or not to excavate
potentially contaminated soil.

TSEC Project #06-057
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HEADSPACE FIELD SCREENING SUMMARY

TABLE 1

Richmond Town Garage
Richmond, Vermont

Juty 10 thru 12, 1998

[Sampie 1D "GP | _GP_| GP=2 A Al CA C-1
Sample Interval (ft) 0-4 4-8 0-4 04 4-8 0-4 4-8
PID (ppmv) 34 | 90 0 9 0 0 g
Sample D E- == E-1 | E4 | Ea E8 E-8
Sample Interval {ft) 0-4 4-8 8-12 0-4 4-8 0-4 4-5
PID (ppmv) 0 0 0 4 9 0 0
[Sample 1D C8 C-8 C3 c8 ARAT | AATT ] G4
Sample Interval (ft) 0-4 4-8 812 | 04 0-4 4-8 0-4
PID (ppmv) 518 466 0 14 0 0 493
Sample 1D~ c4 F-4 BBS | GP3 GP-3 GP4 P-4 |
Sample Interval (ft) 48 | 04 0-4 0-4 4-8 0-4 48 |
PID (ppmv) 523 0 0 0 16 _ 0 2
Sample 1D GP5 GP-5 GP® GP-7 GP-7 | DAT1 | DAZ |
Sample interval (ft) | 0-4 4-8 0-4 0-4 4-8 0-1 0-1
PID (ppmv) 235 43 0 41 | 173 33 68
[Sample 1D DA-3 DA4 | DAGS ]
Sample Interval (fty 0-1 0-1 0-1 ~

IPID (pprv) 81.7 180 | 122

MNotes:

1. Sampies collected using Gaoprobe. See Figure 3 for focations.

2

isobytylene standard.

3. Samples DA-1 thiu DA-5 were colfected in the "Dump Area” in the nonthwest corner of the SITE.

2. PID - Field screening levels using a ThermoEnvironmental Instruments photoionization defector calibrated with an



TABLE 2
FIELD CHEMISTRY REPORT

Richinond Town Garage
Richmond, Vermont

Sample 1D ~ Blank A AT E-1 C1 C-8
Sample Depth (f) - 4.0 80 | 80-9.0 4.0 120
Matrix N s0il soil soil SOil sail soil
P_ate Sampled 07/11/96 07/11/96 | 07/11/96 | 07/41/96 | 07/11/96 07/11/96
Date Analyzed 07/11/96 07/11/96 07/11/96 | 07/11/96 07/11/96 07/11/96 |
Analyte Detection Limit Sample Concentration
. (ug’kg) i {ug/kg) _
Benzene 2 <2 <2 <2 | <z =2 418
[Toluene ~ 2 <@ <2 <2 <2 10.4 1,020
Eﬂylbenzene 4 <4 <4 <4 <4 <4 57
Total Xylenes o4 <4 <4 <4 <4 <4 246
[Total BTEX - - B . - 104 1,741
[PiD (ppmv) 01 - <01 <01 | <01 <01 466 |
[TVPH {ug/kg) 4 <3 <4 <4 <4 1 <4 25,030__|
DLM N 1 1 1 1 ] 7 4 ]
[Soil weight {g) - [ 118 107 115 [ 121 10.0 |
Sample ID E-4 ~ BB9 AA-TT c-9 C4 (9 GP3 |
Sample Depth (ft) 8.0 3.0 0-4.0 3.5-4.0 4.0 50
Matrix soil ___saoil soil 50il s0il s0il
IDatc Sampled 07/11/96 | 07A11/96 | 07/11/96 | 07/11/96 | 07/11/96 | 07/11/96 |
iDate Analyzed _ 07/11/96 | 0711/96 | 07/11/96 | 07/11/96 | 07/11/96 07/11/96
Analyte Detection Limit Sample Concentration
_ (ug/kg) {ug/kg) _

Benzene 2 22 <2 <2 325 8,070 <2

oluene _ 2 33 <2 <2 900 37,720 <2
[Ethylbenzene 4 9.9 <4 74 <420 7,640 <4
{Total Xylenes 4 21 <4 [ 78 7,650 58,120 <4
[Total BTEX | - 86 T 35 8875 | 111,550 - [
PD (ppmv) T 0.1 9 <0.1 <01 [ 14 [ 493 2]
[TVPH (ug/kg) ] 4 560 <4 92 24,530 2,473 450 32
[OLM ' 2 i 1 44 [ 88/880 1
Soil weight (a) 115 T 91 76 42 | Z24/57 125 7]
Notas-
1

tilution is necessary.
. Soit wefght is based on a wet weight value.

O oh W N

88X difution and soif weight of 2.4 g.

kib \nroject\96057rg\sofidata. wht

DM - detection §mit muftiplier.  This number represants a dilution factor which is calcufated in the sample concantration when a

. PID - Fifed screening levels using s ThermoEnvironmental Instruments photoionization detector calibrated with an isobutyiene standard.
- TVPH - Total voiatite petroleurn hydrocarbons, based on avorage response of xylene isomers.

. "- Benzene and toluene calculated with an 880X diution and suf weight of 5.1 g Ethythenrene, xylenss and TVEPH calcutated with an




TABLE 2
FIELD CHEMISTRY REPORT

Richmond Town Garage
Richmond, Vermont

Sample 1D GP-4 “GP-4 GP-5 | GPY
Sampie Depth (ft) 3.5 8.0 5.0 3.5
[Matrix soil soil soil S0 |
‘ga_te Sampled 07/11/96 07/11/08 07/11/96 07/11/96
Date Analyzed 07/11/96 07/11/98 07/11/96 07/11/96
Analyte Detection Limit Sample Concentration
| (ug/kg) . {ug/kg)
Benzene 2 <2 <2 <110 <120
_ |[Tolucne 2 <2 <2 <110 <120
[Ethylbenzene 4 <4 <4 <210 <230
[Total Xylenes 4 <4 <4 800 1.710
[Total BTEX - e - 800 7,710 |
FID (ppmv) 01 <0.1 <01 235 173 |
[TVPH {ug/kg) 4 <4 <4 5,640 9,940
DLW 7 1 1 44 4 | |
[Seil weight {g) 10.3 97 83 | 76 | |
[Sample ID c4 B
Sample Depth (ft) -
Matrix water
Pate Sampled 07/11/96 ]
Date Analyred 07/11/96
Analyte Detection Limit Sample Concentration
(ug/L) _  {ug/l)
Benzene 1 883 -
Toluene 1 13,438
Ethylbenzens 2 1,787
Fotal Xylenes 2 12,257 _ | ]
[Total BTEX - 28,365 ] ]
P (ppmv) - e ]
[TVPH (ug/kg) 2 82,363 [
DLM - 300 B
[Soilweight (gy - il ]
Notes:

1. DLM - detection limif multiplier. This number represents a difution factor which s eafenlated in the sample concentration when a dilution s necessary

2. Soil weight is hased on a wet weight value,

3. PID - Filod screening levels using & T hermoknvironmantal Instruments photoionization defectar cafibrated with an 1sobutylene standard,
4. TVPH - Total volatile petroleum hydrocarbons, hased on average response of xylene isomers.

Kb\broject\96057rg\soildata. wi 1
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TWIN STATE ENVIRONMENTAL CORP.
MONITORING WELL/SOIL BORING LOG

| DEPTH OF WELL:

PAGE 1 0OF 1

ELLBORING NO.: 75 73 f/?

| PROJECTNANE. (% chmosd Town Hightey Camge DEPTH TO WATER:

ROJECTNO: 4L -2 SCREEN DA
|INSTALLDATE: '3 .1)-94¢

SECREP. Tonn Dieae RISER TYPE: Sched 40 PVC
[
| RILLING €O

Tern SAote. RISER DA
It uemion,  Geo? rebe. \ GUARD TYPE:
SAMPLING METHOD:

DUPTH OF BORING: ef v

DUPTH:

DEPTH:

GenPrvobe W Muctvodee. | RISER CAP:
T
DEPTH
N

FEET

WELL
PROFILE

SAMPLE
DEPTH
N

PID
[PPHY)

BLOWER"
AND
RECOVERY

SOIL DESCRIPTION
ARD NOTES

1 EGENE

T
|
|
(‘ ('/ 7/ ¢( - 2 d S e Lo g;x"/./ Qpe7 _z ! Cr/i:ﬂ l‘ E{é{% %E;:lgdlr‘r
N A E I
| I -. L’d];/?:j 5y, /;ir;/. & /r’t_fj , ‘

) BENTCHITE
SEAL
5 |

SAND
PACK

_/“/ HATIVE

LACKFILL

WELL
SCHFCM

2
o
]
=

|

—
2
&
L

1RP PR

b S

24

25 ] _ |
CHRAHULAK SDILS \

FROFOHTIGNS USEDQ

TRAZL O-10X%
[RIRIES 10-208
SOME RLIERTY

MLSTIFF ‘ AHD 3501

HOTES:
YLOWSATT DENSITY

D= Y.LQOSL <} Y.50FT
4—10 LOOSE i=4 ary
-0 W THHSE ] «~f

CONCSIVE SOILS i
HLOWSAFT HENSHY

1. The density of sofls were determined by field chservations. Ref. Yo blow eourds may rot be
acetrale due lo stones, cobbies or boulders tal may be encotrtered.
Jo=30 DCHAL

8=15 sTiF
>30 ¥.DENIL

15 -A0 ¥.STIFF
30 HEG L




TWIN STATE ENVIRONMENTAL CORP. PAGE 1 OF
MOMITORING WELL/SQIL BORING LOG
WELLUBORNGNO: (5 - | « DEPTH OF WELL: DEPTH OF BORING:
I PROJECTMAME: i hiwtowdd Town H i-c.j;fwm,) (ronuqe \ DEPTH TQ WATER: |
ERANS il et | y .
PROJECTNO: AL~ GHT7 ‘J_ | SCREENDIA: DEPTH:
| INSTALLDATE: "]+ D40 \ SCREEN TYPE/SIZE: Sched. 40 PYC, 0,010 in, mach. sio
TSECREP;  TJohna Dieao \ RISER TYPE: Sched 40 PVC
[RUWNGCO: Ty Drlecte '| RISER DIA. DEPTH.
! ORILLING METHOD: (s eloo _ 1 GUARD TYPE:
SAMPLING METHOND: Cs C’._f;.';_':)v e, .w e vedoe l RISER CAP: -
DEPTH WEL | sauele | pD | elowsw . 3} l-_
iN PROFILE I‘ | powy | AND \ . SO e | LEGEND
FEET | M| | RECOVERY | o _ |
] | ‘ | | | CPMENT
I | - I . ‘ GROUT
2. . O ! ‘ o ‘ 34 ‘ - c:wjev* \S‘\ £l J
X | ‘ ‘ \ \ NLL:I{-_‘,“:E}'ILI.
A | | ‘ | ‘ nemcare
: '\ .
] ‘ o 3AND
& ,_'/,b';f ‘ L/’?J | ‘ - o‘*”‘\)"f?"— \f'[‘) YACK
7. l | I \ ‘ ?.(F:ERL;_'FN
2 \ | | |
— ‘ ‘l ‘] | ; g::;'{ "
0 ‘. | ‘ ‘ WATER
11 I ‘ ‘ | - EAPF?F&OX}
" ‘1 '\ \ | |\
I | |
18 :\ ‘: \
200 . \ | | i
| |
| | | | \ |
:)_:)___] d I I ]
| o | |
_ l | i | |
_25 | | ‘ | . I _
GRAMULAR SONS ‘ COHESIVE SIS l FROPORIIQH Y LMED ‘ NOTES:
';Lj:wsm 3”::]:: BLOWS/IT - DENSNY ‘ TRAC B 1. Toe density of solls were celerminad oy fied ntservations. Ref. o blow courts may notoe
410 LSt 324 yaarr | soue 70-35% ‘ acctrate due to stones, cobbies or boukdars thal may be encountered,
- \ e
350 V.OENLE 15-30 V.STIFF l
*20 HARD




I TWIN STATE ENVIRONMENTAL CORP. PAGE 1 OF 1
MONITORING WELL/SOIL BORING LOG

WELL/BORINGNO: G-~ / CEPTH OF WELL: DEPTH OF BCRING: &
PRUECTINE e Himond] Juuert, Highonsy Gonagye | CPIHIOWATER

PROJECTNO: 4G - ¢35 SCREEN DIA.: DEPTH:

|INSTALL DATE: /0 9 SCREEN TYPESSIZE: Sched. £0 PYC, 0.010ih. mach. slot

TSEC REP. Sohn Ditao RISER TYPE: Sched 40 PVC
| DRILLING CO.: Twain Sledle RISER DIA:
VRLUNGNETOD Greclrobe GUARD TYPE:

SAMPLING METHOD: Creefircbe [ Wlaevet€ore  |RISERCAR:

DEPTH WELL SMPLE | PID BLOWSE
i PROFILE DEPTH | (Pl | AND o SRR | LEGEND
FEET | 0 RRECOVERY

et
FE‘E A covon
% GROUT

HATIVE
BACKFILL

Ceeger 414

DINTORITE
STAL

6 ot i Y -l beod St me okt

PAZK

[AEHONY

GHRAMULAR S20S

CHILSIVL SOILS | FROPORTIQHE JSED NOTES:
PLOWS/ELBINSIY b TRacE EP 1. The density of soils were determined by fietd ohservations. Ref. 1o blow catnts may rot be
<2 V,SCFT ‘ R

BLOWS/FT  DEHSITY

-4 NOLOOSE
=10 LOOSL
1n-10 M.DHSE
30-50 ML RSE
58 ¥.DENSE

b SOFT Hrl -3k accurale dus Yo stones, contiss or bauiders thal may be encotrlered.
-8 MR AND 38 -50%

813 5TICF

15-30 W STIFR

330 WAND ]




] TWIN STATE ENVIRONMENTAL CORP. PaGE 1 OF 1
MONITORING WELL/SOIL BORING LOG -
(WELLBORNGNO: G - 01\ \ DEPTH OF WELL: DEPTH OF BORING: 5
Frrocrne 7 henonel JowntFrohutus (mw ~ [oepmToWaTER o
PROJECTNO. &6 -097 / «SCREFN DIA: DEPTH.
| _msTALL DATE: '7/,0 e \SCREEN TYPEISIZE: Sched, 40 PVC, 0030 . mach. s
TSEC REP: Tha Viegeo {Rl_s_ER TYPE: Sched 40 PVC _
| DRILLING €O Y St f e - \. RISER DIA.: DEPTH:
' DRILLING METHOD: (secprofe o | GUARD TYPE: o -
SAMPLING METHOD. (pet,:/ obe T/ “"keﬂf'cl’@*""t’ !|| RISER CAP: _ _ !|
DEPTH WELL | s | oep BLOWSE SOlL DESCRPTION S
N PROFILE DEPTH (PR | AD : 0D NOTES _
FEET ‘% a-1) | T RECOVERY . ! |
I | |i | | !l 7 e
2 -4 ‘ & ‘ ‘ it Lo Gotyes | T o
T [ ‘ | l [ BACKFILL
‘ ‘ ‘ ‘ | . BENTOMITL
| o | W
: | ‘ | . |' £ SAND
6 _ ‘ L/.,B’f :‘ & | - 5"\‘“ j VL, (A.i.f:jetf , ‘ . PACK
L“-l | 'i | | e
: | |\ | ‘I ‘I | g
a__. ‘ ‘ | | |i
a0 ‘ ‘ ! \CEQ-'TE?
‘ l | [AFFPTI
I I ‘ ‘ |
17 | | ‘ :‘ ‘
13 ‘ -. | |
= | | | | |
| _

" | | .‘i 'I | | |

d U e o |
CRANULAR SQILS ! COHESIVE S0ILS ! FROPORTIDNT ULSLD ‘ ROTLS:
BLOWS/FT  DINSITY ‘ BLOWS/FT  DEWSITY ‘ TRACE oo 1. The densly of sodls were determined by field ebservations. Rel. to bow counts may ol be
[LIRIRN 0=z
01 ¥.LOO5E Lo Y.50F 1 sene 20-34% l acclra’e due 1o stones, cobbles o botkders thal may be encourtered.
4=10 LOOSE -4 s01T AHD 35-00%
HI- 10 M.LITHSE 4-B b! ‘\-‘IIFF
0=359 DIMEL B~15 ‘
kel } ¥.DEHLE 15- 50 V‘STIF
>0 HARD




b=

LLBORING NQ.:

TWIN STATE ENVIRONMENTAL CORP,
MONITORING WELL/SOH. BORING 1 OG

PAGE 1

OF

6F-3

PROJECT NAME:

| DEPTH OF WELL:

DEPTH CF BORING:

i
&

DEPTH TO WATER:

INSTALL DATE:

0JECTNO:

Qichmond Town Yiahtoay Garmj'ﬁ
J ] 7
o -O5F

SCREEM DiA: DEPTH:

LRILLING CO.:

SECREP;

o056

SCREEN TYPE/SIZE: Sehed. 40 PVC, 0.050in. mach. slot

_Tohn ._?j_cej:jo

RISER TYPE. Sched 40PYC _

Twin Stdes

TRILLING METHOD:

GG. o '[D viehae

RIGER DIA. DEPTHE

\ GUARD TYPE:

_AMPLING METHOD:

GeoProbe | Macvolere.

CEPTH
IN
FEET

WELL
PROFILE

| RisER CAP;

SAMPLE
[XPTH
N

o |
{PPIAY)

BLOWSK"
AND
RECOYERY

\ $OIL DESCRIPTION |
' AND NOTES ‘

21
v B
N —

24 |

25

o4’

lf/_ /}é

|

COHESIVE el

! N 1, ’j
q’{'{j}g’/ 7['/?&:'&&}/; z?f/ /G |

_ ]C:// Jwed) wf Olole Sty nd | ‘
OHind 7 e it o ) 2 ] ) /f(_rff"l C‘ACF l.'I
fo 0 s z/f/, Lf)}’ﬂjﬂ ¢ _/,J Ve

CHAHULLR 3013
BLOWS/FY DEHSITY

O—d ¥.LO0SE
4-11r LCOSE
19-30 W ILNST
J0=30 DENSD
»54 Y.DEKEE

} PROACHTIONS USED
T oBLDwsZFr oLnmmy TRaE[ o=15%

UL 10=-20%
SOME
AMD

<
1-4
=8
B=t5
15 - A0
>30

MI-ANK
A5-50%

HAKL

NOTES:

LEGIND

CEMENT
CERoLT

HATISE
BACKFILL

BENTOMITE
LEAL

SAND
PACK

WELL
SCHEEN

RISER
HI'E

WATER
LOVEL
(BPRACK)

acewrate due to siones, cobbles or bouders that may be encotntered.

&7 Coiftes i Eoukl Ceotr'f

1. The density of seis were delermined by feld observations. Rel, Lo hlow conts may ot be




TWIN STATE ENVIRONMENTAL CORP. PACE 1 OF 1
MONITORING WELLISOIL BORING LOG

ABORNGNO: (7 7 -4 DEPTH OF WELL: OFPTHOF BORING: /.27 ¢
PROJIECTMAME.  Richyviond T ¥ \‘zjdﬂ e Gﬂmg& CEPTH TOWATER: -

WIECTNO: Al (A% SCREEN DIA.. DEPTH:
INSTALLDATE:  "}. 13- §¢

‘ SCREEN TYPE/SIZE: Sched. 40 PVC, 0.01G in. rach. slot

3EC REP: Tehn Diego o \ RISER TYPE: Sched 40 PVC
LRILLING £0.-

T . \ RISER DiA. DEPTH:
Dwing, Stete |_ _

“RULLING METHOD: GeaProhe | GUARD TYPE:
aMPLING METHOD. (e Probe wi Moatvocere | RISER CAP:

DEPTH WELL SAMPLE
N PROFILE DEPTH
FEET o

| |
A | | | |

. o' | & - ewws SN, |

[ ' N |
PID BLOWSE® SOIL DESCRIPTION i
(PPMY) l G ) AND NOTES i

CEMENT
[EROLT

/" HATHE
:/éj BACKFILL

'I AMNTONITE
SEAL
S

! E__"_] RAMD
| | PACK
! \ {:7/‘{(/2 Sﬂr’:'z?x'uﬁ : |

WELL
SCHEEM

-

RISER
PIPE

\ - [?}"G‘ Jed &1 Hrilacwp ot o | -v WATETR
W vl
. ‘ (AP PROK)

25 | l "i k il'

i
GHAMULAH S0ULS l COHESIVE S0ILS i PROPORYIONS USED | RITES:
pows/in - out TOWS/TT powa e To-2ox 1. The density of seds were delesnined by feid observatons. Ref. to Tiow counts may mlbe
-4 ¥,L005( <1 *.SOFT SOME Lyt accrate dun to stones, cobbles o houlders that may be encourtered.
1 LOOSE -2 SOFT ARU ey
$0-10 WINSE i-p u.SHUFF -
A0=530 DLHAE A-1h

L
EHIL |
30 ¥.DEWST 15-30 .4
233 RARD ‘




TWIN STATE ENVIRONMENTAL CORP. PAGE 1 OF

MONITORING WCLL/SOIL BORING 1.OG
| wmoRNGNO.  of 75 ‘|DEPTH OF WELL: DEPTHOFBORNG: ¢
PROECTMAME:  Qichymomd rnwn Wiohtoun Garese, | DEPTHTOWATER: o
~ W0JECTNO. Al -OGHRF ) ” - ) l SCREENDIA: _ o DEPTH:
INSTALLDATE:  ¥F. 1) - G \ SCREEN TYPE/SIZE, Sched. 40 PVC, 0.010 in. mach. sl
JEC REP. Tonn Dieao B \ RISER TYPE: Sched 40PVC N
CrEpa YA - .
LRILLING €O Tunn Stete _ Il__RLm bIA.  DEPTH:
~ALLING METHOD: GeoProue o | GUARD TYPL:
AMPUNG METHOD.  Grec> Probe T | Macvoeere | RISER CAP: o _ '|
DEPTH WELL SAMPLE pip | BLOwSs S0IL DESCRIFTIOH _ GED
N PROFILF; DEFTH | (PPMY) AND D NOTES |
FEET oy | |i RECOVERY '1 _ .
| | |
A | I | N : |
2 _‘ I 7 / | 23 6 ‘ | - ;‘j'f oy San ¢l FA11 e |
3“— \ N \ l( ‘ grevy Sraenect Fine sancl | S
l . | Calicsel oddan )

I ‘ TLMTOHITD
‘ | | BN
s | |

o
[ ‘ 5/ . (r}.v,f 45 | \ - :;-,- A e“'&) R 2 (} O e jﬂlﬂf_- r'/I o rf//r.j !I L_]] giga
‘ ! & i 4 a 6 i | o
’ \ | l - | STREEN
A I | | l| | o
{ | ' | | -
.m__J |

WAL
: =TT Lippiion
W
o o ' |
| | |
i3 i

| | | |

|. | '|_
IR | |

GRANULAR SOILS

COMLSIVE 501LS |

| FROPORTIING AT l NOTES:
BLOWS /T DLNSITY BLOWS/FT - DINSHY l TRACE PO l 1. The derssty of solls were defermined by field chsenvabons. Hel. lo biow coun's may not be
. [RIRINY "=z -
0-4 ¥.L00SE <2 Y. sOfT SONE 20-35% accirate doe bo stones, colbes or bouders that may be encourtered
a-10 LOOSL -, 50FT ‘ AN 35=50% i
10-50 W HNE 4d-H "B N
3o-30 BENST a—135 sTIFT i
S50 V.OOHET 15-30 WSTIFS

A0 RHLY ‘ ‘




TWIN STATE ENVIRONMENTAL CORP.
MONITORING WELL/SOIL BORING LOG

PAGE 1 OQF 1

U/BORING NG

G

!

| DEPTH OF WELL: OEPTHOFBORING: &/
| . o

_PRC'JECT NAME: (Q;L\'\mc“r\d Tow ¥ \'f.fﬁh (.n.»guj_ Gamae_

| ogPTH TOWATER:

CECTNO. Al A%

SCREEN DIA.: DEPTHE

INSTALLDATE: T}, 11 46

: ‘TC’\"‘“ 'Dx U—jﬁ
L

JECREP.

‘SCREEN TYREISIZE: Sched, 40 PVC, 0.010 0. mach. siol

RISER TYPE: Sched A0PVC

DRILLING CO. Twin Stote

| RISERTIA.: DEPTH:

TRALLING METHOL):
_AMPLING METHOD:

G’G.csf'j veAse
C‘T [ P Vi ',’) o

I GUARD TYPE:
Ve [ FAOCY O e

RISER CAP:

CEPTH WELL

N

FEET
P
2
i

4

-

L I
A

b S

a @ |

10

25

GHANULAH SOILS

PROFILE

{

SAMPLE {
CEPTY]
(FT)

s

S0ILS

PID
| EPMY)

BLOWSER
i AND
‘ IECOVERY

i
SOIL DESCRIPTION )
AND NOTES | LEGEND

S
%

CEMENT
GIogT

el

\ [ - J‘? W ocve (‘/‘?‘:f s 72’) e y
&, - iy -

MATIVE

C""_-?"'?'/?'/K /}',’?{«‘-'fyé = | HALEFLLL
L

AIHTORITE
ATAL

IAND
FALCK

||
p—

WELL
LOHLEN

=

HILTH
PIPE

<« L]

WATER
LEVEL
{AF PO

‘ i ‘

|
|
\
|
|

[N N

=4
4-10

THLHSLTY

¥.LOO3E
Lase

10-30
30-30

¥an ¥.OOHSE

BLOWS /P

) COHCEIVE

<2

-4
d-B
B-15
1530
w30

DENSITY

PRUFORLIDNS USED

TRACE
LITTLE
S{E
MM

|
NOTES:
a—10%
10-20%
a0-15%
LERN

1. Thes density of soils were delemined by fiokd coservations, Ref, to bkw coun's may ot be
aceirate doe Yo stones, cobbles or bouders thal may be encordered.




TWIN STATE ENVIRONMENTAL CORP. FAGE 1 OF 1
MONITORING WELL/SOI RORING LOG

TLL/BORING NC.:

c7-

OECTNG: 4

DEPTH OF WELL: DENTH OF BORING: 8’ !

DEPTH TO WATER:

o (5%

SCREEN DiA

INSTALLDATE: T3, |} . 4¢

SCREEN TYPE/SIZE: Sched. 40 PVC, 0.010 10, mach. siot

ECREP: T Dieeo
L

|
RISER TYPE: Sched 40 PVC

TRILLNG METHOD:

LRILLING €O -

Tawin Stede.

] RISER DA

DEPTH:

Geolrcb e

~AMPLING METHOD:

GesProbe W Mutvold ore

GUARD TYPE:

RISER CAP:

CEPTH YIELL

IN PROFIL|
FEET

SWRE | PD RLOWSS"
E DEPTH | (PPMY) AND
(FN RECOVERY

23 ]

24|

T

A

/73

.5’

\

CRANULAR SOILS
BLOWS/SFT  THIIT

0-4 VALY
4=10 Lousc
10-10 M.DONSE
I1—-50 DLHSE
50 V.IILNSE

COHESIVE SOILS

'|
S0IL CESCRIPTION ‘ LEGEHD

AND NOTES

CTWERT

. - | GO
- b bl el SVEiH o{/ Ve rgf’é' Tire -

By, el gree Sanet gt 9.5! ATIvE
. _ TACKFILL

DENTOUHTE
StaL

SAMD
FACK

WELL
SCHEEN

RIGEN
Fire

B ewe, Samed  Gracd TG A Gree
g e 5 VARCIN A ‘
5

WATER
1LEWTL
(APPIDX)

FROPGIEIDHS ULLEe

BLOWSSFT DENSITY THALCE —10x
LITTLE 1a-20x
3 v.son SOME H-35%
s
-4 ki anp 35-50%
a-15 STICF
1%-30 MOATUCF

NOTES: h

1. The dansity of sols were delermined by fiekd chservations. Bel. lo bow coun's may ol be
auclrate due fo stones, cebbles or bouders tal may be encoeriered.




F TWIN STATE ENVIRONMENTAL CORP. PAGL 1 OF 1
i MONITORING WELL/SOIL BORING LOG
"I,JELUBORWG s Al (Temporean Well) \DEPTH OF WELL: (s ! DEPTHOFBORIG: o/
! PROJECT NAME: R\(\’\MU“(J\/IUW N H ;,-J‘lq sl Ah Cﬁlmpje I[EPTH TOWATER: RO 2 < & o
. ROJECTNO: o (355 7 - ’ lSCREEN DIA. /! DEPTH:
[
EnsTaLoATE: 7. 11 46 | SCREEN TYPESIZE: Sched. 40 PYC, 0.010 n, mach. sl
'SEC REP: Tohn Dicuo RISER TYPE: Sehed 40 PVC o
Jiey Bl sis
| orinG co: Torn Stede | |mseRoa:{ DEPTH
RILLING METHOD.  Geelrdbe GUARD TYPE:
savpLnG METHoD,  eoProbe w | Macvodore | RISER CAP: __\
> Vet b | -
DEPTH WL | saee PID BLOWSS' S0IL DESCRIPT )
N PROFILE WP | erwy | m l : SOIL DESCRE TN | LEGEND
FEET | | recovery | = |
I, I | | P
— | | L d | [ e
P A Ot || o | Soga | - Sewed § Grae s )
3 ; )
A .

E
| LEE

o | |

o | | o sened § gpaved (30 vl e
. —] -5t T fmoBme | L 2 ey sl
. ; /L/—-—//l] | | e ‘| _5_7 z:-"é&,‘»’f/‘:‘ ﬁl’} Lv‘i __),‘//jj | el
;—~ y : | | l | SCARFN
A L | | | | HISER
&/ | | |l | PIPE
|
10 \ ‘ | | | WATER
‘ \ | | . LEWE
B IV,

FPPROY)

- —

- - ‘1 \ ll

I |

CHRAHULAR SOILS COHESIVE SOLS | PROPORTIONS USTE NOTES:
BLOWS/FI  DENSITY \ BLOWS/FT  pEwSITY FRACL oo 1. The density of sails were determined by fiekd observatons. Ref, boblow eoxnts may nat be
P vLO0sr <2 p sonE 20-15% ‘ accurate due 10 sloncs, oobtles or bociders thal may be cocountered.
- =4 SoFy 1 AND 35-30% '
10=30 MW.DLMSE d=B WOSTIFT
3o=-30 DLHSE B-15 ATIEC
S50 V.OENST 15-30 W.STIFF l I
\ L 1) WaRE ] ]




TWIN STATE ENVIRONMENTAL CORP. of 1
MONITORING WELL/SOIL BORING LOG
JELUBORING RO (7, — DEPTH OF WELL: | DEPTH OF BORING:
PROJECTNAME.  Richptond Tipun Hi 3m_,u_‘3 GQNCP_ DEPTH TO WATER:
| ROJECTNO. 46 0573 ‘ SCREEN DIk _
IINSTALL DATE: . 1140 \SCREEN TYPE/SIZE: Sched. 40 PYC, 0,010 in. mach. stot
SECREP:  “fuvn Dieo | RISER TYPE: Sched 40PVC
= . '\J .
\gmuu_e_ Co: Twin Stete- \lmsza DIA:
RILUNG METHOD: — GeoProhit o | GUARD TYPE:
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