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Section I
PROJECT BACKROLND

Following the discovery and report of heating oil within the stormwater outfall pipe
exiting the school property and entering adjacent Spa Creek in April 2018 and repofts of
heating oil releases from the school's boiler room, MDE's Oil Control Program (OCP)
opened current Case# 2018-0559-AA on May 2,2018. It is reported that at least two
significant heating oil releases have occurred in the boiler room, one on April2T ,2018
and another on December 21,2018. The amount of heating oil released during each of
the two recent events is unknown. The initial response to the April 2018 release at the
stormwater outfall pipe included recovery of free product (liquid phase hydrocarbons,
LPH) using absorbent booms and vacuum trucks. Placement and recovery of absorbent
booms at the stormwater outfall continues as investigation and mitigation of the source of
LPH continues.

As a result of these releases, OCP has reviewed the database regarding this site and has
noted several other releases of heating oil from this site. MDE Case# 17-0331-AA
(closed) documents a similar heating oil release from the school's boiler room that
impacted the stormwater drainage system and Spa Creek in Decemb er 2016. MDE Case#
15-0497-AA documents consecutive UST tightness test failures that resulted in UST
system closure and replacement in July 2015.

In response to the persisting presence of heating oil in the stormwater outfall to Spa
Creek, the County's contractor flushed out the stormwater drainage system using 2,500
gallons of water on May 2,2018. Water was introduced into an upgradient storm drain
inlet and recovered at the outfall using vacuum trucks. On June 26,2018, the interior of
the stormwater piping system was inspected using a video camera and no entry point for
heating oil intrusion was identified. Following the flushing and video inspection of the
stormwater piping, several MDE follow-up inspections of the stormwater outfall to Spa
Creek have been completed with heating oil impacts consistently observed during each
visit.

Based upon the unknown quantities of heating oil released at this site over time and the
continued impacts noted at the stormwater outfall to Spa Creek, the OCP has required
that a subsurface investigation of the target areas be completed to identify the source of
the ongoing heating oil impacts. Petroleum Management, Inc. (PMI) submitted the
requested Work Plan for a Limited Subsurface Investigation of the subject area on
December 26,2078 and received approval of the proposed Work Plan on January 28,
2019.
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Section II
SCOPE OF WORK

PURPOSE:

The purpose of this Limited Subsurface Investigation was to assess the subsurface
conditions in the area of the stormwater outfall to Spa Creek and the upgradient migration
path following the stormwater drainage system back towards the school's boiler room and
UST (former & current) locations. Following location of all adjacent underground utilities
in the area, direct-push technology, GeoProbe, was utilized to advance a minimum of
twenty (20) soil borings along the stormwater drainage system from adjacent the boiler
room, the UST locations, and migrating down-gradient to the stormwater outfall to Spa
Creek. As evidence of petroleum contamination was identified during the soil boring and
field screening activities, attempts were made to advance each boring until evidence of
contamination no longer persisted, to equipment refusal, or to the shallow groundwater
table, whichever occurred first. Beginning at the ground surface, soil samples were
collected from Geoprobe macro-core samplers at 5-foot intervals. Each soil sample
interval was identified and screened on-site utilizing a photoionizationdetector (PID) with
results recorded in a soil boring log. All sampling equipment was decontaminated prior to
andafter each boring advancement using industry standard methods.

Based on boring depth and the PID screening results, one to two soil samples from each
boring was retained using En-Core sampling equipment (EPA method 5035) and sent to
an accredited laboratory facility for analysis of TPH-GRO, TPH-DRO (EPA method
8015b) and Total VOC (EPA method 8260b) accordingly. If groundwater accumulation
was encountered in any of the proposed borings, a groundwater sample, in addition to a
soil sample from the interface depth, would be sampled via temporary screened casing and
submitted for analysis of TPH-GRO, TPH-DRO (EPA method 8015b) and Total VOCs
(EPA method 8260) accordingly.

PID readings and laboratory analysis of soil andlor groundwater samples were used to
determine representative concentrations of residual and dissolved phase contamination
surrounding the source UST area. These concentrations and site conditions were then
reviewed in comparison to the Maryland Environmental Assessment Technology
guidelines (MEAT document, Feb.'03) and presented in the comprehensive assessment
report detailing the results of the investigation, risk analysis, and conclusions presented to
the Administration as directed.

SCOPE OF WORK:

Based on the site conditions previously reported and in accordance with the MDE directive
and approved work plan, PMI was contracted to proceed with a limited subsurface
investigation based on the following scope of work:
1) Provide contractor management and on-site PID screening;
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2) Provide MD Licensed well driller and Geoprobe direct push sampling unit capable of
advancing soil borings to the proposed depth of investigation;

3) Advancement of a minimum of twenty (20) soil borings in the target areas;
4) Completion of soil borings as 1" temporary groundwater wells in the event that

groundwater or LPH was encountered to serye as monitoring and measurement points
for further assessment;

5) Collection and laboratory analysis of soil and or groundwater samples for TPH-
DRO/GRO (EPA method 8015b), and Total VOC (EPA method 8260);

6) Review of results and preparation of a Limited Subsurfoce Investigation Report for
submittal and review by MDE.

LIMITATIONS:

This Assessment has been conducted and prepared in accordance with generally accepted
practices exercised by reputable professionals under similar circumstances. Petroleum
Management, Inc. makes no other wa:ranties or guarantees, either expressed or implied, as
to the findings, opinions, or conclusions contained in this report, or as to the furthest extent
of contamination involved at this site.

Section III
FIELD ACTIVITIES

On March 12-14,2019, Petroleum Management, Inc. utilized Benner GeoServices Inc. to
supply and operate a Geoprobe direct-push sampling unit to advance soil borings in the
targeted areas extending from the stormwater outfall to Spa Creek, to the foot of the slope
below the school's boiler room and around the former and cunent UST locations adjacent
the exterior wall of the boiler room. In consideration of all marked underground utilities,
soil borings were located adjacent each side of the stormwater piping, around the perimeter
of both current and former UST systems and along the exterior wall of the boiler room in
order to best identify any residual petroleum impact originating from reported heating oil
released from the USTs andlor boiler room piping. Returning again on April 4, 2019,
Benner GeoServices was again utilized to advance an additional 5 soil borings in the
extended perimeter of the boiler room and UST area to further delineate impacted soil and
groundwater conditions previously identified in Borings B-14 to B-23. Final soil boring
locations are depicted on the attached Site Plan (Appendix B). All soil borings were
advanced using Geoprobe macro-core samplers with soil samples collected continuously
every five feet. All sampling equipment was decontaminated prior to and after each boring
advancement using industry standard techniques. Portions of each soil sample were
containerized and allowed to volatize in order to be field screened utilizing a RKI
Instruments GX-6000 photo-ionization detector (PID). The PID was calibrated to 100 ppm
of Isobutylene prior to use. All soil samples retained for laboratory analysis were preserved
using EPA method 5035 and submitted for analysis of TPH-DRO/GRO (EPA method
8015b), and Total VOC (EPA method 8260) analysis. In borings where shallow
groundwater was encountered, a temporary l" PVC well screen was installed to allow for
gauging and groundwater sampling at conclusion of the investigation. Temporary well
points were gauged for the presence of liquid phase hydrocarbons (LPH). If LPH was
present, thickness of LPH was recorded on attached Monitoring Well Sampling Forms. lf
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no LPH was detected, groundwater from each temporary well screen was sampled and
preserved for analysis of TPH-DRO/GRO (EPA method 8015b), and Total VOC (EPA
method 8260) analysis. Details of each completed boring, including soil characteristics
and PID readings, are included in attached Soil Boring Logs.

Soil Borings B-1 to 8-6
Advanced in the area nearest the storm drain outfall to Spa Creek, borings B-1 to 8-6
were completed to identify any contaminated soil or LPH which may have originated
from within or around the 30" concrete storm drain piping running across the playing
field from the UST and boiler room area of the school. Flanking both sides of the storm
drain piping, soil borings were advanced to depths of 15-20 feet with groundwater
measured at 5-8 feet below the surface. No contaminated soil was encountered and PID
readings ranged from 0.0 to 0.7 meter units. With the bottom of storm drain piping in the
area estimated at7-8 feet below the surface, soil samples from each boring at this
representative depth were retained for lab analysis. Temporary well points were installed
for groundwater sampling. No LPH was observed in temporary wells.

Soil Borinqs B-7 to B-11
Advanced at the base of the slope below the lateral route of the 30" concrete storm drain
piping leading to Spa Creek and below the current and former UST locations adjacent the
school building, borings B-7 to B-11 were completed to identifu any contaminated soil or
LPH which may have originated from within or around the 30" concrete storm drain
piping, associated manhole structure (No. 1) or from heating oil releases at the UST and
boiler room locations. Soil borings were advanced to refusal depths of 12-15 feet with
groundwater measured at 5-7.5 feet below the surface. No contaminated soil was
encountered and PID readings ranged from 0.0 to 0.7 meter units. Soil samples were
retained for analysis at depths nearest the storm drain piping invert and groundwater
interface depth. Temporary well points were installed at B-8, B-9, B-10 and B-11 for
groundwater sampling. No LPH was observed in temporary wells.

Soil Borings B-12 to B-23
Advanced in the perimeter of the current and former UST locations and adjacent the
exterior wall of the school's boiler room, borings B-l2to B-23 were completed to identi$r
any contaminated soil or LPH which may have originated from heating oil releases at the
UST and boiler room locations. Based on historic site drawings provided, Borings B-12
and B-13 were located in the area of former remote filI piping. In borings B-16 and B-21
the concrete pad of former UST #l and UST #2 was encountered at a refusal depth of l4
feet deep. Elevated PID readings were observed in soils adjacent the exterior wall of the
boiler room in borings B-15, B-16, B-17, B-18 and B-19 at depths at or below the boiler
room floor and sump elevations at approximately 10-12 feet below the surface. PID
readings in these were observed as high as 447 meter units. Elevated PID readings were
also observed in boringB-20, adjacent storm drain piping and inlet/manhole No.4. PID
readings atB-20 were highest at 448 meter units at the depth of the storm drain piping
invert measured at 14.5 feet deep. Residual contaminated soil was also identified at the
perimeter of the former UST excavation (Tanks #1 & #2) with elevated PID readings as
high as 1 79.8 meter units recorded at depths below the former tanks at 14.5 to 1 9 feet deep.
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Soil samples were retained for analysis from each boring at depths corresponding to highest
PID readings and or terminal depth. Temporary well points were installed for groundwater
sampling atB-12,8-14, B-15, B-17, B-18, B-19, B-20 and B-22withgroundwater depth
in this area measured at approximately 13-18 feet below the surface. LPH was observed
and measured in Borings B-15, B-17 and B-18. LPH thickness is recorded on attached
Monitoring Well Sampling Forms

Soil Borings B-24 to B-28
After review of initial soil analysis and data collected on March 12-14,2019, several data
gaps were noted regarding the extent of contaminated soil and LPH presence at the
North./Northwest perimeter of the investigation area. On April 4,2019, five additional
soil borings,B-24 to B-28 were advanced to fully delineate the extent of LPH and
residual soil contaminated at this NAIW perimeter. Moving outward from areas of
previously identifred contamination, BoringsB-24,8-25,8-26,8-27 and B-28 were
completed to confirm a perimeter with no residual, dissolved or liquid phase impact.
With regards to several identified underground utilities in this location (sewer, storm
drain, water & electric), soil boringsB-24 toB-27 were advanced to depths of 20 feet
with groundwater measured at 12-13 feet below the surface. No contaminated soil was
encountered and PID readings ranged from 0.0 to 0.8 meter units. Boring B-28 was
completed at the base of the slope, below the UST areaand previous borings B-22 andB-
23. Boring B-28 was completed to a refusal depth of 13.5 feet with no contaminated soil
observed and PID readings ranging from 0.0 to 0.6 meter units. Soil samples were
retained for analysis from each boring at depths corresponding groundwater interface and
or terminal depth. Temporary well points were installed for groundwater sampling. No
LPH was observed in temporary wells.

Section IV
SAMPLING TECHNIOUES & ANALYTICAL PARAMETERS

Numerous soil samples were collected from each boring. A portion of each sample was
immediately placed in a cooler with ice for preservation. Remaining portion of each
sample was placed in a zip-lock bag to provide headspace VOC measurements with a PID
meter. As mentioned, prior, based on PID screening levels, groundwater and refusal
depths, soil samples from each boring were retained and preserved using Terua-Core
sampling equipment (EPA method 5035) and submitted to Maryland Spectral Services,
Baltimore, MD for laboratory analysis of TPH-DRO/GRO (EPA method 8015b) and Total
VOC (EPA method 8260). Groundwater samples from each temporary well screen were
retained and preserved for submittal to Maryland Spectral Services for analysis of TPH-
DRO/GRO (EPA method 8015b), and Total VOC (EPA method 8260) analysis. All
sample equipment and containers were supplied by the laboratory service provider. Chain-
of-custody was maintained utilizing laboratory chain-of-custody tracking forms. Copies
of this chain-of-custody as well as actual laboratory analysis results are included in
Appendix D.
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Section V
Site Contaminants

Liq uid-Phase Hydrocarbons
In addition to the observation of persisting free product emerging from the storm drain
outlet to Spa Creek, liquid-phase hydrocarbons (LPH) were encountered in the three
borings immediately adjacent the exterior basement wall of the boiler room at Borings
B-15, B-17 and B-18. Depth to LPH at each boring ranged from 14.11 to 14.48 feet below
the surface with the boiler room floor identified at 10-feet below the surface. The location
of these LPH impacted soil borings are also in close proximity to the sump pump area at
the corner of the boiler room, floor drain effluent locations and product piping trenches
leading out to the UST area. LPH measurements were recorded on Monitoring Well
Sampling Forms included in Attachment C. LPH measurements from each identified
boring are summarized as follows:

Boring B-15: 11.88 inches LPH (3119119)
12.00 inches LPH (41411,9)

Boring B-17: 19.08 inches LPH (3ll9l1r9)
18.72 inches LPH (4l4l19)

Boring B-18 4.44 inches LPH (3119119)

6.60 inches LPH (414119)

Vapor-Phase Contamination
Volatile organic compounds (VOCs) vapor measurements of collected soil samples from
each of the 28 completed soil borings were obtained using a RKI Instruments GX-6000
photoionization detector (PID) for field screening purposes. A portion of each soil sample
recovered was split and containerized, allowed to volatilize, and was screened for
headspace VOC vapor readings. These vapor readings were recorded on the attached soil
boring logs. The remaining portions of the soil samples were retained for possible
laboratory analysis. Sample depth intervals and VOC vapor concentrations are
documented on the soil boring logs in Appendix C.

The only noticeable vapor-phase contamination, identified by elevated PID readings > 20
meter units, was identified in Borings B-15, B-77, B-18, B-19, B-20,B-22 andB-23.
Highest PID readings were observed in the borings where LPH was present adjacent the
boiler room area, B-15 (401 meter units) and B-17 (447 meter units), at depths of 72 ft. and
16 ft. respectively. Boring B-20, adjacent the storm drain piping exiting the boiler room,
had an elevated PID readin g of 448 meter units as l4 ft. deep, corresponding closely to the
storm drain piping invert measured at 14.5 ft. deep. Additionally, elevated PID readings
were observed in the area of former UST locations at B-22 (36 meter units) andB-23 (179.8
meter units) at depths of 14.5 ft. and 19 ft. deep.
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Residual-Phase Contamination
As expected, based on PID readings observed during this investigation and the
accumulation of LPH observed in Borings B-15, B-17 and B-18, the highest concentration
of residual-phase contamination was identified along the exterior basement wall of the
boiler room (B- 1 5, B- I 6, B- 1 7 and B- I 8) with residual TPH-DRO concentrations observed
to range from 116 mg/kg to 18,900 mg/kg at depths of 10-16 ft. below the surface, below
the depth of the boiler room floor and sump area. Borings B-19 andB-2}, at depths at or
below the storm drain piping exiting the boiler room, resulted in residual TPH-DRO
concentrations of 1,240 mgkg and 189 mg/kg. Near the extent of the former UST
excavations (Tanks #1 and #2), elevated residual TPH-DRO concentrations were observed
at Borings B-21,8-22 andB-23 with residual TPH-DRO concentrations of 189 mglkg,224
mg/kg and 1,340 mg/kg at depths of 10-19 ft. deep.

Vertical extent of residual phase contamination (TPH-DRO) can be limited to depth
approaching2} ft. below the surface. In all sample locations where elevated TPH-DRO
concentrations were confirmed (B-14 to B-23), sample analysis at20 ft.. below the surface
resulted in concentrations either below laboratory reporting limits or below the current
clean-up standard of 620 mgikg.

Horizontal extent of residual phase contamination (TPH-DRO) can be limited to within
perimeter extent of completed borings B-7, B-13, B-24,8-25,8-26,B-27 and B-28 where
elevated TPH-DRO concentrations were confirmed to be either below laboratory reporting
limits or below the current clean-up standard of 620 mg/kg.

All soil samples retained were preserved using Terra-Core sampling equipment (EPA
method 5035) and submitted to Maryland Spectral Services for analysis of TPH-
DRO/GRO (EPA method 8015b) and Total VOC (EPA method 8260). The laboratory
analytical results for these soil samples are presented in Table 1. Copies of laboratory
analytical data sheets are presented in Appendix D.

collected 3l l2ll9, 3 ll3l 19, 3ll4ll9, 41 4ll
Table 1- Geoprobe Soil Sample Results
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B- 2 t2' 10.6 <0 2 <0.005 <0.005 <0.005 <0.005 <0 005 <0.005

B. 2 17', <9.9 <0 I <0.005 <0.005 <0.005 <0.005 <0.005 0 002

B. 3 12', < 9.8 <0 0 <0.005 <0.005 <0.00.5 <0.005 <0.005 <0.005
B- 3 20' < 10.4 <0 1 <0 005 <0.005 <0.005 <0.005 <0.005 <0.005

B- 4 t7' 45.6 < 0.09 <0.005 0 002 <0 005 <0 007 <0.005 <0.005
B- 4 20' < 10.1 < 0.10 <0 005 <0.005 <0 005 <0.005 <0 005 <0 005

B- 5 1z', r8900 581 0.713 <0.924 19.'7 107.1 <0.924 34.6
B- 5 20' .L 194 2.53 <0.006 0.003 0.016 <0 005 0.09 0.04r
B- 6 9-10' 95. I 0.16 <0.005 <0.005 <0.005 <0 007 <0.005 0 003

B- 7 16', 12500 3ll <0 461 0.980 3.97 23.96 <0.461 8.39
B- 7 20' ! 17.4 0.r8 <0.005 0.002 0.003 002 <0.005 0.009

B- 8 16', tt6 208 <0.005 <0 005 0.0052 0.017 <0 005 0.012
B- 8 20' J<9.9 < 0.10 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

B 9 19', 1240 68.7 <0.50 I <0.501 <0,501 <0.501 <0.501 0 260
B- 9 20' J<9.9 < 0.09 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

B-20 14', 189 < 0.t0 <0.005 <0.005 0.003 0.017 <0 005 0.0r 8

B-20 20' J< 10.1 < 0.10 <0 005 <0.005 <0.005 <0.005 <0 005 <0 005

B-21 t0' 224 3 .86 <0.005 <0.005 0 020 0 087 <0 005 0.041

B-22 14.5', 85.9 r.55 <0.005 <0.005 0.015 0.04 <0.005 0.016
B-22 20' J< 10.4 <0 I <0.005 <0 005 <0.005 <0.005 <0.005 <0.005

B-23 19', 1340 35.1 <0.504 <0.504 <0.504 <0.504 <0.504 0.488

B-23 20' J< 10.0 0.17 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

B-24 12' <9. I 0.12 <0.004 <0.004 <0 004 <0.004 <0 004 <0 004
B-24 20' <9.9 <0 0 <0.005 <0.005 <0.005 <0 005 <0.005 <0.005

B-25 12', < 9.6 < 0.10 <0 005 <0 005 <0.005 <0.005 <0.005 <0.005

B-25 20' < 10.0 < 0.09 <0.005 <0.005 <0 005 <0 005 <0 005 <0.005

B-26 20' <9.6 < 0.09 <0.006 <0.006 <0.006 <0.006 <0 006 <0.006

B-27 12', < 9.4 < 0.10 <0.005 0.0029 <0.005 <0.005 <0.005 <0.005

B-27 20' <9.9 < 0.09 <0.005 <0 005 <0 005 <0 005 <0 005 <0.005

B-28 10' < 11.0 < 0.11 <0.006 <0.006 <0.006 <0 006 <0.0056 <0.006

B-28 13.5', < 10.5 < 0.10 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

x Complete analysis results attached in Lab Reports

Dissolved-Phase Contamination
Attempts were made to collect groundwater from each soil boring completed viatemporary
1" well screens placed following Geoprobe withdraw. In the case of Borings B-7, B-13
andB-23,the borings collapsed before a well screen could be placed. In the case of Borings
B-16 and B-21, refusal was encountered prior to groundwater depth at the concrete pad of
the former UST at l4-feet below the surface. Groundwater encountered at borings B-15,
B-17 and B-18 was impacted by measurable liquid phase hydrocarbons (LPH) and no
groundwater sample was retained.

Horizontal extent of dissolved phase contamination can be identified in the immediate
perimeter of completed borings B-14, B-18, B-19, B-20 and B-22 where elevated
dissolved-phase TPH-DRO, TPH-GRO and VOC concentrations were confirmed in excess

of current clean-up standards. Based on the confirmation of significant soil contamination
at or below the groundwater depth atB-23, this location should be included in the perimeter
of dissolved phase contamination as well. Review of groundwater analysis from borings
completed outside this perimeter resulted in TPH-DRO, TPH-GRO and VOC
concentrations either below laboratory reporting limits or current groundwater clean-up
standards.
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Groundwater accumulations from each available temporary well location were sampled and

submitted to Maryland Spectral Services for analysis of TPH-DRO/GRO (EPA method 8015b) and
Total VOC (EPA method 8260). The laboratory analytical results for these groundwater samples
are presented in Table 2. Copies of laboratory analytical data sheets are presented in Appendix D.

ND- Not Detected at or above laboratory reporting limits. Reporting Iimits for TPH-DRO & TPH-CRO, EPA method 8015, are not low
enough for comparison to clean-up standard concerltrations.
* Complete analysis results attached in Lab Reports
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Table 2 - Geoprobe Groundwater Sample Results
collected 3l l2l 19, 3l l3l 19, 3l l9l 4t4n

Sample
]D

Sample
Date

TPH-
DRO

TPH-
GRO B.*.n"

(udL)
Totu"n"

(ugn)
Etr'yr.
(uet')

Xyt"n",
(uilL)

MTBE
(uilL)

Naphthalene
(ug/L)

B-1 3lt2l19 ND
<220

ND
< 100

< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

B-2 3lt2lt9 ND
<270

ND
< 100

< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

B-3 3tr2fi9 ND
<200

ND
< 100

< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

B-4 3112119
ND

< 300
ND

< 100
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

B-5 3t],2t19
ND

< 400
ND

< 100
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

B-6 3112t19
ND

< 370
ND

< 100
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

B-7 No v,ell screen placed-No sample

B-8 3t13t19
ND

< 330
ND

< 100
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

B-9 3113119
ND

< 310
ND

< 100
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

B-10 3lt3l19 ND
<240

ND
< 100

< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

B-11 3113119
ND

<260
ND

< 100
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

B-12 3t19t19
ND

<250
ND

< 100
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

B-t3 No well screen placed-No sample

B-14 3119119 1090
ND

< 100
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

B- 5 LPH on Groundu,aler-No sample

B- 6 No well screen placed-No sample

B- 7 LPH on Croundvaler-No sample

B- 8 LPH on Croundxtaler-No sample

B- 9 3119119 4050 174 < 5.0 < 5.0 26 1 1.9 < 5.0 r 0.8

B-20 3119119 r530 219 < 5.0 < 5.0 l0l 43 < 5.0 r 8.6

B-21 No well screen placed-No sanple
B-22 3/19/19 2370 390 11.5 < 5.0 72.7 59.1 < 5.0 78.9

B-23 No well screen placed-No sample

B-24 414119
ND

<260
ND

< 100
< 5.0 < 5.0 < 5.0 85 < 5.0 < 5.0

B-25 414119
ND

<220
ND

< 100
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

B-26 4l4lt9 ND
<220

ND
< 100

< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

B-27 4t4t19
ND

<290
ND

< 100
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

B-28 4t4n9
ND

< 310
ND

< 100
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

47 s0 I 000 700 I 0000 20 0.17



Section VI
RISK DETERMINATION

In accordance with the Maryland Environmental Assessment Technology guidelines
(MEAT document, Feb.'03), the following "Seven Risk Factors" have been considered
regarding the identified residual site conditions:

1) Liquid Phase Hydrocarbons (LPH)
Persisting LPH has been identified at storm drain outfall to Spa Creek. Soil
borings completed along sides of the storm drain piping from Manhole No. 1 to
the storm drain outfall did not reveal any LPH or petroleum impacted soils
adjacent the piping indicating that LPH is originating closer to the source area of
the boiler room. LPH was confirmed in saturated soils immediately adjacent the
boiler room at depth below the basement floor nearest completed borings B-15,
B-17 & B-18. LPH has likely entered storm drain piping from the boiler room
sump pump location or from saturated soil at or below the boiler room floor level
between the building discharge and Manhole/Inlet No. 4.

2) Current and Future Use of Impacted Groundwater
No current or future use of impacted groundwater for domestic use has been
identified. Wiley H. Bates Middle School, adjacent Maryland Hall for Creative
Art and the surrounding neighborhood is served by public water supply as

provided by the City of Annapolis Public Works.

3) Migration of Contamination
The highest concentrations of residual soil contamination was identified along the
exterior wall at the NW corner of the boiler room extending from the basement
floor depth of 1O-feet to depth approaching 19-feet below the surface. With the
depth of storm drain piping exiting the boiler room identified at approximately
11-feet below the surface, it is likely that the history of LPH release in the boiler
room has migrated into exterior soils through cracks in the basement floor,
interior piping trenches, or by direct discharge from the sump pump area. It is
also possible that LPH in the exterior soils has migrated into the storm drain
piping in the exterior area through cracks or joints in the piping as it travels
toward Manhole/Inlet No. 4. Whether directly discharged from the sump pump
area or entry into the storm drain piping from cracks or joints, LPH has migrated
from within the storm drain piping to discharge at the outfall at Spa Creek. Based
on PID readings and soil analysis from borings surrounding the LPH identified
areas, horizontal migration of impacted soil has been limited to the immediate
perimeter extent of borings B-14 to B-23. Vertical migration of impacted soil
identifred in Boring B-14 to B-23 has been limited to above 2}-feet below the
surface. Horizontal extent of dissolved phase groundwater impact has been
limited to within the perimeter of borings B-14 toB-23. Horizontal and vertical
migration of isolated contamination is not widespread.

L im it e d Subs urfac e I nv e s t ig ation
Wiley H. Bates Middle School, MDE Case# 18-0559 AA

April 22,2019
l2ofl5



Human Exposure
There is direct human exposure to LPH at the storm drain outfall to Spa Creek.

There is also the potential for human exposure to petroleum odor and vapors
emanating from the storm drain Inlets No. 4 and No. 22 atthe rear of the property.
Human exposure to residual contaminated soil is not a factor due to the depths
identified at 10- 19 feet below the surface. With no domestic use of groundwater
in this area, human exposure to dissolved phase groundwater contamination is not
a factor.

Environmental Ecolo qical Exposure
LPH accumulation at the storm drain outfall to Spa Creek presents environmental
and ecological exposure. Direct LPH contact and dissolved phase impact to water
entering Spa Creek will continue to have adverse effects on aquatic vegetation
and organisms in this tidal marsh area of Spa Creek.

Impact to Utilities and Other Buried Services
Direct LPH discharge or migration of LPH from saturated soils surrounding the
storm drain piping exiting the boiler room area has impacted the downgradient
piping run of concrete storm drain piping leading to discharge at Spa Creek.

Other Sensitive Receptors
Tidal waters of Spa Creek, tributary to the Severn River and Chesapeake Bay, are

located approximately 5OO-feet from the source of LPH adjacent the boiler room
location.

Section VII
CONCLUSIONS & RECOMMENDATIONS

Upon review of the information and data gathered during this subsurface investigation, it is

confirmed that the source of LPH observed in the storm drain discharge to Spa Creek has originated
from historic and recent releases of heating oil from the basement boiler room of Wiley H. Bates

Middle School. With the highest concentrations of residual phase contaminated soil and presence

of LPH in soils identified in a confined area atthe exterior NW corner of the boiler room, it is likely
that LPH accumulations can be targeted and recovered successfully by installation of permanent
recovery wells. It has been directed by MDE that the temporary well points identified to have
accumulated LPH, Borings B-15, B-17 and B-18, be completed as peffnanent 4" PVC recovery
wells as a means of LPH recovery.

In consideration of the Maryland Environmental Assessment Technology (MEAT document Feb.

2003) Seven Risk Factors, risk determination at this site, under existing conditions, has been

determined as significant due to presence of LPH, its migration into the storm drain piping and

subsequent discharge to Spa Creek. Additional exposure exists due to fuel odor and vapor
accumulation within the storm drain piping and its persisting draft from the inlets at the rear of the
propefi. Possibility of human exposure to any identified contaminated soil by dermal contact or
ingestion is unlikely due to the depth identified. With the site and surrounding developments served
by the public water supply, there is no potable use of groundwater in the immediate area.

4)

s)

6)

7)

L im it e d Subs urfac e I nv e s t igat ion
Wiley H. Bates Middle School, MDE Case# 18-0559 AA

April 22,2019
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Currently, Anne Arundel County Public Schools (AACPS) has contracted Miller Environmental to
deploy, monitor, maintain and replace as needed absorbent boom and sweep materials at the storm
drain outfall to Spa Creek to eliminated any LPH migration into the tidal flow of the creek. Based
on the information gathered and site conditions presented in this report, PMI would recommend
that further corrective action at this site include installation of 4" recovery wells at locations of
LPH accumulation followed by periodic Enhanced Fluid Recovery (EFR) using a vacuum truck to
recover and eliminate LPH in the subsurface. Additionally, the corrective action plan would also
include installation of additional 4" monitoring wells at the perimeter of identified dissolved phase
groundwater contamination to serve as sampling locations to monitor a declining trend of dissolved
phase contamination and identifu migration of LPH should it occur. A formal Corrective Action
Plan proposal will be presented to MDE for review and approval. Please review the information
and recommendations presented for this site and respond accordingly.

Thank you for your attention to this case.

Environmental Projects Manager
Petroleum Management, Inc.

Mr. C hristopher l(illiams
E nv ironment ql I s sues P rogr am M anager
Anne Arundel County Public Schools
9034 Fort Smallwood Rd.

Pasadena, MD 21 122

L imit e d Sub surJ ac e I nv es t igat i on
Wiley H. Bates Middle School, MDE Cqse# 18-0559 AA

April 22, 2019
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Maryland
Department of
the Environment

Jarrualy 2ll,20lL)

Mr. Clrlistopher E, Williarns
Environnrental Issucs Ploglatn Managcr'

Anne Alunclel County Public Sclrools
9034 Ft, Suralhvood Road
Pasaclcna MD 21122

RDr DIRIICT PUSH WORI( PLAN APPROVAL
Case No. 2018-0559-AA
Wiley H. Bates Middle School
701 Chase Street, Annapolis
Anne Arundel County, Maryland
[acility LD, No.3200

Deal Mr'. Willianrs:

The Mat,ylaucl Depaltnent of the Envilgunrent's (tlre Depaltment) Oil Contlol Pt'ogt'atn (OCP) t'ecently

conrpletecl o r"ri"* of the case file fol the above-r'eleleucecl 1rroperly, including tbe Sub,sa'fcLce IrLves'tigcLti'ott,

Wsik plal,dated Decgrrlbet 26,20lB. This case was opened on May 2,2ol1 following tlte t'epot't of liquid phase

hycJr.ocarbons (LPHs) impacting Spa Cleek. Heating oil was discovered within a stol'm water outfall pipe on

sinool proper,ty anct a heiting oil release was cliscoveled in the school's boilel loottr. In addition to tlte two

heatingoil releases that had occulred in the boiler loom between Decembet'21,2017 and April 27,2018, Leseat'cl]

of OCF recor.ds revealecl that multiple other leleases hacl occurlecl at this locatiotl. Based upott the unknown

quantities of fuel released at this site ovel time, thc continuecl impacts noted at the stot'm watet' outfall and the

ti.esh appear.ance of the oil at both the stolrn water outfall ancl upstreanr within Spa Cleak, the OCP required

cornpletion of a subsurface investigation to iclentify the sout'ce of the on-goiug heating oil impacts.

The Subsurface InttestigrttionWctrk Plcut, dated Decetnber 26,2078, pl'oposes to install a rDinimum of 20

clir.ect-push borings to assess anct delineate petroleurn-impactecl soils in the vicinity of the cttuent UST system, the

histor.ic UST fielcl, ancl along the stounwatel piping lun to the outfall at Spa Creek. The botings will bc advanced

ultil oviclelce of cuntaini,roln, ,,u longcl oxisti, gi'otrnclwatel' is t'eachecl, or to equiplnent t'efusal, Be'ginning 4

f'eet below the grouncl surface (bgs), soil iritervals will bc logged aucl sct'eetred ttsitrg a plroto-ignization detector

(PID). Soil samples o,= p.opor"I io be collected using EPA Method 5035, Up to two soil sarnples will be

collected from each boring, If grounclwatel is enconnteled, tetnporary wells will be installed and groundwatet'

sanrples will be collectecl. A Lintited. Subsurfac:e Inttestigcttiort. Report will be provided when the wot'k is

completecl. The Depaltrnent heleby appl'oves the pt'oposecl Work Plem contingent upon the following

modifications:

1) Bor.ing locations may be fielcl rnodified based on the locations of undet'grouud utilities. If field

conditions in any advanced boring leveal petroleum impaot, the Depaltlnent will requit'e stepping out a

minimurn of10 ieet and advancing aclditional bolings to cornplete assessmeltt of the petloleum impacts,

2) In order to accoult for.petroleum impacts in shallow utilities ancl piping t'uns, cotttiuuotls coles mnst be

logged and scleened for contaminants beginning at the sudace instead of beginning at 4 feet bgs as

proposed. Include PID leadings in the boting logs.

LarrY Hogan, coverllol

BoYd Rutherford, Lt, Govertror

Ben Crutnbles, Secretary

Floracio Tablada, Deputy Secretary

lBooWashington Boulevard I sulteozo I Baltlmore. MD21230 | l-800-653-6lOl | 4tO-sgZ-lc.loo I TTYUsersl'8oo'73s-2258

www.rnde.ma rYland.gov



Mr. ClrristopheL E. Williams

Case No. 2018-0559-AA

Page 3

If you have any questions, pleaso coutact the case lnal'rager, Mi, Miohael Edillon, at 410-537-4151 (erlail:
ntit:hael,etlillon@)nu),lon(l,S!!.) or me at 410-537-3499 (email: ,vlr,yun.bullG)nrun'luntl.gtttt),

Sincerely," N. *0t)'' -C*') <'*-'/\J
Susan R. Bull, Easteln Region Supervisor'
Rernediation and State-Lead Division
Oil Contlol Ptoglam

ME/nin

cc: Mr'. Scott Alexander' (Petloleum Management Selvices)
Mr:. Wiliiarn Dehn (Anne Arundel County Hcalth Dept.)
Mr. Matthew D, Watels (City of Annapoiis)
Mr, Anclrew B, MilleL (Chief, Rernediatiort ancl state-Lead Division, OCP)

Mr, Chlistopher H. Ralston (Plograrn Manager, Oil Contlol PlogLam)
Ms. Kaley Laleker' (Dit'ector, Lantl and Matclials Adrninistlatiorl)



MARYLAND DEPARTMENT OF THE ENVIRONMENT
1800 Washington Boulevard, Suite 020 o Baltimore Maryland 21290-1719

(410) 537-3442, 1-800-633-6101 . http://www.mde.maryland.qov
LAND MANAG EMENT ADMI NI STRATION

OilControl Program

Repoft of Observations

Remarks:

n, and lhis writer nret with represontatives from Anne Arundel
,, and Berrner Geoservices on site for the approved direct push
ation of a nrirrirnunr of 20 direct-push borings to assess and
ulrclorground storage tank (UST) system, the historic UST field,
k. Tlris writer irr conrpany with Susan Bull and Mike Edillon
g heating oil were observed beneath pipe joints and filters on
il saturatiolr was observed boneath the bucket, Absorbent
oil was observed irr the trench drains or the boiler room sump

with MD tween the
er room. storm drain
is date. outfall this date.
ms were

A total of six direct push borings were advanced on 3/12l19. All direct push borings were logged and field screened by
Petroleum Management with a photo-ionization detector (PlD). Tomporary wells were installed in borings where groundwater
was encountered to collect groundwater samples, Two direct push borings (B-1 and B-2) wore advanced between the outfall
at Spa Creek and the walking path, one on oither sitle of the storm water piping run. Two ciiroct push borings (B-3 and B-4)
were advanced just on the other side of the walking path In the spotts field, ono on either side of the storm water piping run.
Tho linal two direct push borings (B-5 and 8-6) were advanced on tlre sports tield, approximately 20 feet away frorn B-3 and
B'4, toward lhe school building, along the storm water piping run, ln gene ral, soil conrpositions were brown sandy clay
approximately 2 to 5 feet below ground surface (bgs) to a red/brown silty/clayey sand witlr increased depth, ln general,
increasing moisture was observed approximatsly 7 to 10 feet bgs, No evidence of petroleum impact was observed. End
3112119.

On 3/ 1 3/1 9, a total of seven direct push borings were advanced to ref usal de pths. All <lirect push borings were logged and
field screened with a PlD. Five diroct push borings (B-7 through B-1 1) were advanced orr the hillside belween the tank lield
and the sports fields. Two direct push borings (B-12 and B-13) were advanced on the upgradient concrete area between the
dumpsters and the boiler room,. Temporary wells were installed in borings where groundwater was encountered to collect
groundwater samples, Boring B-13 was dry, no petroleum impacts wero deteoted, and no temporary well was installed.

On 3/13/19, the storm drain manhole cover on the hillside clown gradient from the tank field area was removed and petroloum
sheen and odors were observed within the storm drain. ln addition, lntermittent petroleum odors were observed coming from
the storm drain grate between the dumpsters and the boiler roorn, and tlre storm drain grato northwest oi the boiler room
between lhe tormer UST tank tield and the track. End O/l B/19.

On 3/14l19, This writer (Mike Edillon) and MDE-OCP representative Lindley Oampbell rnet with representativos lrom Anne
Arundel Public Schools and Petroleum Managemont lnc. Petroleum Managoment began by opening all UST system

Type of lnspectlon/observations: Diroct push subsurface lnvestigation Date:3/13/19

Site/Facility tlam3, Wiley H. Bates Middte School

Address: 701 Chase Street, Annapolis, MD 21401

Facility lD #: 3200

Gase lf: 18-0559AA

County: AnneArundel Perrnit #:

Revised: 04/1512015
Page 1 ol 3



MDgLMA/OCP
Report of Observation

manways to observe piping run depths and directions. No petrolourn impercts were observecl in lhe tank top sumps or the
product piping and vent piping transition sun'lps, The tank fielcl nronitoring pipe ('l'FMP) was also opened and gauged-no
liquid phase hydrocarbons were identif ied. A total of ten direct push trorings (13"14 through B-23) we.ro advanced to refusal
depths in the vicinity of the boiler room, the current tank field, and the historical tank fielcl. ]-he historlcal concrete tank pad
was discovered at approximately 14 feet below grade in Llorings B-10 and 8"2'l locateci in the historical tank field area. All
direct push borings were logged and field screenecl with a PlD, Based on soil contamination identifiecl in borings B-15 through
B'23 at depth grade, in the vicinity of
the nofthwest ltoiler appear to track
along the sub owam room toward the
track' strong d in thi lmpacts were
also detected on the west side of both the historical and the current tanl< fleld, f)etroleum Managemont gauged ihe temporary
wells this day and measurable liquid phase hydrocarbons (LPHs) were cletocted in B-15, ts-17, and 8.14. The temporary
wells will remain in place over the weekend to allow the secJimont to settlo out aud l]etroleum Management will gauge the
wells again on Monday 3i18 when they sample. Benner Geoservices place llentonite arourrd the temporary monitoiing pipes
because they will remain in place.

A total of 3s so il bor e collected. The oOp
understands th vary ted in additionalwells
on 3/19. The s aken the attached site map
for boring locat reoni

REQUIFIEMENTS:
1) See item #4(d) and #5 frorn the OCP Direct Push Work Plan Approval letter dated January 28,2019 for soil and

groundwate r analytical requiroments,

2) The SubsurJace lnvostigation Report of Results is due 4S-days trorn the completion of work, See item #B from the
OCP Direct Push Work Plan Approval letter dated January 28, 2019 for reportirrg requirements.

3) No later than Aoril 30. 201 8, provide a Work Plan to install permanent 4-inch diameter groundwater monitoring and
recovery wells in the vicinity of the boiler room and the tank fields due to the LPH detected. The 4-inch wells must be
installed using air rotary methods so as not to moet refusal in moro donse soils, lt is recommended that AACPS
assess the direct push results for data gaps or areas that wero not delineated for further assessment to complete the
horizontal and vedical delineation. lnclude proposals for additional delineation points in lhe Work P/an as well.

Revised: O411512015
Page 2 of 3



MDE/LMA/OCP
Report of Observation

NOTES

. Report the lollowing conditions to the Depaftment immediately, but not later than 2 houts after the detection, at 410-
537-3442 durlng normal business hours, or to the Emergency lie.sponse Divisiott hotline at 1-866-633-4686:

o An oil spill or discharge
o ll a storage system fails a test for tightness,
o A storage system is determined to be loaking,
o There exists evidence of a discharge
o Two consecutive inconcluslve tests
o Presence ol liquid phase hydrocarbons

. Operating without a permit or in violation of a permit, regulation, or law may result in the assessment of civil or
administrative penalties and or olher legal sanctions.

MDE Reprosentative: Lindley Campbell Person lnterviewed: Scott Alexander

Signature: Signature:

Date: Date;

MDE Representative: Mike Edillon
Person lnterviewed:

srsnature: /@ e////w Slgnature:

Date:3/15/19 Date:

Revised: 0411512015
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MARYLAND DEPARTMENT OF THE ENVIRONMENT
lS00Washington Boulevard, Suite620 r Baltimore Maryland ,21230-1719

(410) 537-3442 o 1-800-633-6101 . hltp://wwry,mde,marylan9,goy

I.AND MANAGEMENT ADMI NISTRAT]ON
Oil Conkol Program

Report of Observations

Remarks:
On 414119, this wrlter met with representatives from Anne Arundel Publlc Schools, Petrol6um Management lnc., and Benner
Geoservices on slte for the follow up dircct push event. The approved direct push work plan includes the installation of a
mlnimum of 5 dlrect push borlngs to assess and further delineate petroleum-impacted soils in the vicinlty of the building's
boiler room and underground storage tank (UST) field.

This writer obserued intermittent petroleum odors at the storm drain grate between the dumpsters and the boiler room, and at
the storm draln grate betuveen the school building and the track on the City of Annapolis property. This writer observed the
storm drain outfall on Spa Creek this data. Red emulsified petroleum, sheen, and petroleum odors were obserued at the
outfall this date. An absorbent sweep was in place at the outfall and multiple absorbent booms were in place on the water
surfaoe from the storm draln outfall to Spa Creek,

A total of 5 direct push borings were advanced on 414119. All direct push borings were logged and field screened by
Petroleum Management with a photo-ionization detector (PlD). The maximum PID reading was 0.8 unlts. Four dlrect push
borings (8-24,8-25, 8-26, and B-27)were advancEd along the side of the building between the boibr room and the track, to a
depth of 20feet. One direct push boring (B-28) raras advanced at the bottom of the hill, behind the baseball backstop, until the
GeoProbE hlt refusal at 13.5 feet below ground surface (bgs). ln general, soll compositions were brown sandy clay
approximately 2 to 5 feet bgs to a red/brown clayey sand with increased depth. ln general, increasing moisture was observed
approximately 1 5 to 18 feet bgs in borings B-24, B-25, 8-26, and B-27 , with a darker clay layer at approximately 1 9 to 20 feet
bgs. A total of 5 goundwater samples were collEcted thls date. A totsl of I soil samples were collected this date.

Elght of the lJnch temporary wells installed during the 3112119-9114119 mobillzation were left in place untilthe mobilization on
thls date. Petroleum Management gauged the temporary wells ln B-14, B-15, B-17, B-18, and B-19 with an lnterface Probe
thls date and measureable liquid phase hydrocarbons (LPHs) were detected in B-15, B.17, and B-18. The same three
temporary wells had LPHs present on this date as on 3114119.

Petrcleum Management gauged the 1-inch temporary wells that were lnstralled this date. Depth to water was 13.04 feet in B-
24,'l2.g0feetinB-25,12.15feetin8-26, 12.53feetinB-27,and2.41feetlnB-28. NoLPHswereencounteredinB-24,8-25,
B-2A,B'27, or B-28 this date. Bentonlte clay was put in place around the temporary monitoring wells this date.

This writer will update the attached site map of borlng locations'and the attached table of soil screening, soil sampling, and
watersampllng inbmatlon and send via email.

REQUIREMENTS:
1) See item #4(d) and #5 from the OGP Direct Push Work Plan Approval letter dated January 28, 2019 for soil and

groundwater analytlcal requirements

2) The Subsurface lnvestigatlon Report of Results is due wlthin 4S-days, no leter than May 20th, 2019. See item #8 from
the OCP Direct Push Work Plan Approval letter dated January 28,2019 for reportlng requirements.

Type of lnspection/Obseruations: Direct Push Subsurface lnvestigation Date: 414119

Site/Facility Name: Wiley H. Bates Middle School Facility lD #: 3200

Address: 701 Chase Street, Annapolis, MD 21401 Case#:18-0559AA

County: Anne Arundel Permit #:

Revised: 0411512015
Page 1 of2



MDE/LMA/OCP
Report of Observation

3) No later than Aoril 30. 20'18, provide aWorkP/an to install permanent4-inch diameter groundwater monitoring and
recovery wells in the vicinity of ihe boiler room and the tank fields due to the LPH detected. The 4-inch wells must be
installed using air rotary methods so as not to meet refusal in more dense soils. lt is recommended that AACPS
assess the direct push results for data gaps or areas that were not delineated for further assessment to complete the
horizontal and vertical delineation. lnclude proposals for additional delineation points in the Work Plan as welt.

NOTES

Report the following condltlons to the Department lmmediately, but not later than 2 hours after the detec,tion, at 4'10-
53734f2 dudng normal business houns, or to the Emergency Response Divlsion hotline at'l{66€33.{880:

o Anoilspillordlscharge
o !f a stonage system fails a test for tlghtness,
o A storage system is determined to be leaklng,
o There exists evidence of a discharge
o Two consecutive lnconcluEive tasts
o Presenci of liquld phase hydrocarbons

Operating without a pemit or ln violation of a permit, regutation, or law may result in the assessment of clvi! or
adminishatlve penalties and orother legal sanctlons.

MDE Representative: Lindley Campbell Person lnteruiewed: Scott Alexander

Signature:

Date: ffl 4lt Date:

MDE Representative: Percon lnterviewed:

Signature: Signature:

Date: Date:

Revised: 0411512015
Page2 of 2
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[,imiled Subsu(ace I nvestigati on
lVilev l{. Bates Middle School. MDE Ouse{ l8-0559 AA

/pril 22,2019
Annendix

Appendix B
Site Topographic Maps

Site PIan-UST & Soil Boring Locations
Site Plan-LPH Phase Area

Site Plan-Residual Phase Area
Site Plan-Dissolved Phase Area

Site Photos
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Wiley H, Bates Elernentary School

701 Chase Street
Annapolis, MD

SOIL BORING I,OG
Geoplobe lnvestigation-Benner Environmental
Cornpletion Date: Malch l2-14,20lr9 (B-l to B-23)

April4,20t9 (B-24 to B-2{l)

Eo'1irg ID D_gpO _Soil Descliption . -, _- PtD units
B-l -Acljocetil aspltolt puth, /unking,\l) piping, neoresl edge ol woods line to S'D rml/oll

0 - 5' Topsoil with transition to br'own 0.1 GD2'
sandy clay to -4 ft.
Brown/tan sandy clay w/ incleasing 0.0 @3-4'
nroistule content to 5 ft. o.o @ s'

5 l0' Brown/tan sandy clay, darnp with 0.0 (4,6-7'
depth to l0 ft. Storr I)rain pipe
nrvert cst, at approx. -7' tls(i 0.0 @ 8-10'

l0 - l5' Brown/tan sandy clay, damp to 141t.
Brown/datk brown sandy clay w/ nrixed
Black organics to l5 ft.

15 20' Croy/dalk brown sandy clay w/ stleaks 0.I @ 16'

ol'decayed organic rnaterials to l6 1i.

Brown/'l-an tine sandy clay fi'ont l6-18 ft. 0.1 @ l8'
Brown/-l'an course sandy clay wl traces of
largel sandstone f-t'agntents to 20 ll. 0.1 (d.20'

20 2l ' Reftrsal at 20.8'. Tight, dertse gray clay No t'ecovery

*Tenrp l" well point set to -20', standing lvater measured at -8'; water sample taken for analysis.
*Soil sample retaincd from 6-7 feet for analysis.
*Soil sample retained from 20 t'eet for analysis

Boring_l_B Depth Soil Description PlD-unjlt
B-2 -Acljacent osphult pulh,Jlunkitry SD piping, neorest edge o/ t,oods line ro Sl) out./oll

0 5' -6" topsoil w/ tt'ansition to brown, 0.0 (@2'

fine sandy clay to -5 ft. Mostly 0.3 @,3'
fine sand, less clay, tiorn 4.5-5 ft. 0.1 @ 5'

5 l0' Brown, clayey sand to 8 ft. 0.1 (d.1'
8-10 ft. sandy clay w/olganic staining 0.1 @ 8-10'
S(rtt nt l)urin pipe itrr,ulL est, itl i.rl)llr()\ 7' liS(i

l0 - l5' Dk. Brown w/ black organic staining
fi'onr l0- I 5 ft. w/ incteasing tnoistut'e 0.0 @ 12'

to 14 ft. Saturated w/ watet'to 15 ft. 0.0 @ 14'

in dk. Brown sandy clay. 0,r @ rs'

l-5 - 20' Brown sandy clay wldeclining organic 0.1 @ 16'
Staining frorn l5-16 ft. Brown/tan sandy 0.1 @ l8'
Clay fi'orn l6-20 ft. w/ incrcasittg course

Sand content to 20 ft. 0.0 @20'

*Temp l" well point set to -20', standing water measured at -8'; water sarnple takcn for analysis,
*Soil sarnple retained from 7 feet for analysis.
*Soil sample retaiued frorn l8 feet for analysis.

MDE Case# 2018-0559-AA

MDE Facilily lD# 3200



Bo_linglD Dcp!1 $oil Desqriptiorr _ _

B-3 -Adjuc'ent usphult potlt, rrcurcsl etlga oJ'sports Jield, Jlanlting SD pipittg
PID urrits

0-5'

5 - l0'

l0- 15'

t5 -20'

-6" topsoil over tan/brown sandy clay. 0,0 (D 3'
'f ransition to more clayey sand to 5 ft. 0.1 @ 5'

Brown/tank, wet sandy clay to -6 ft. 0.1 @ 6'
Layer ofdk. stained organics at -6-8 ft. 0.3 @ 8'
Brown clayey wet sand from 8-10 ft. 0.1 @ l0'
Stor nr [)rain pipc invcrL cst. irt al]]r ox
7-ti ri BS(i

No recovery l0-12 ft; lrg. stone in liner
Brown/gray sandy clay w/ bands of dk. 1.0 GD 12'
Organic staining from 12-15 ft. 0.0 @ 1.5'

Saturated w/ water frorn I 2- I 5 ft.

Dk. brown sandy clay to l6 ft. w/ transition 0,0 @ 16'
'l'o blown/tan coulse sandy clay to 20 ft. 0.0 @ l8'
Sand increasingly course fionr l9-20 ft. 0.0 @20'

*Temp l" well point set to -20', standing water measured at -8'; water sample taken for analysis.
*Soil sample retained from 8 feet for analysis.

Depth PID units
-Ad.iacent osphall path, nedrest edg,e oJ sports.lielcl, !anking Sl) ltipin,q

0-5' -6" of wet/muddy topsoil ovel brown 0.0 @3'
sandy clay, trace glavels to 5 ft. 0.0 @ 5'

Void in linel from 5-7 ft. w/ limited
recovery due to lrg. gravels at 7-10 ft. 0.2 @7'
Brown sandy clay wlincreasing moisture 0.7 @.8-9'
to l0 ft, Slornt Drain pipe inverl cst. at

irpprox. T-8 ti F| S(i

Dk. brown/gray, wet sandy clay to I I ft. 0.0 @ 12'

with a dk. black organic staining to l4 ft. 0.0 @ l4'
I 4- I 5 ft. transition to a drier, brown 0.0 (D I 5'
course sandy clay,

Blown/orartge clayey, course sand 0.0 @ l8'
Decreasing clay content liorn abovc. 0,0 @20'

5 -- l0'

*Temp l" well point set to -20', standing water measured at -5'i water sample taken for analysis.
rsoil sample retained from 8-9 feet for analysis.

Soil I)escrintion

l0 - l5'

r-5 - 20'

L'.qr!.2 rt u



Depth
-ln spot'ts./ie ld, /lanking side of SD pipitlg neore.tt intersectirttt u,ith stnirury piPirtg

0-5' ^.8" topsoil over transition to btown 0.0 843'
sandy clay to 5 ft. 0.0 @ 5'

5 r0'

Soil Descrintion PID units

Brown sandy clay wl increasing moisture
to -8 ft. in a band of dk, stained organics. 0.0 44) 8'
Dk. brown clayey sand fiom 8-10 ft. 0,0 @ l0'
Strrrrn I)rairr pipc invcrt cst, irL irl)prox
7-u li. BS(i

Wet/saturated dk. brown clayey course 0.0 @ 12'

sand to 12 ft. Brown silty/sandy clay 0.1 @ 15'

from l2-15 ft. Refusal at 15 ft.

r0 - l5'

*Temp l" well point set to -15', standing water measured at -9'i water sample taken for analysis.
*Soil sample retaincd from 8 feet for analysis.

Boring lD Depth Soil Description PID units

8-6 -ln sports.field, flanking sitle cl'SD piping t&arcsl inlersection wilh sanitur.y piping

0-5'

5 - l0'

-8" topsoil w/ transition to
brown sandy clay to 5 ft.

Dk. brown/gray sandy clay to 8 ft.

Increasing moisture & sand content,

Brown clayey sand to l0 ft.
Slrirnr [)rairt pipc irrvctl est. itt

appx-rx.7-8 tl. tlS(;

Wet, brown/gray sandy clay w/
saturation at12-14 ft. Transition
to a wet orange/brown course
sandy clay to l5 ft.

weVdamp, brown course sandy claY

to refusal at l8 ft.

o.o GDz',
0.0 @ s'

0.0 @ 8'

0.3 (rf l0'

0.1 Ql) t2'
0.0 @ l5'

0.0 (D r8'

l0- l5'

l5 l8'

*Temp l" well point set to -18', standing water measured at -9'1 water sample taken for analysis.
*Soil sample retained from 8 feet for analysis.

llLL:4tI tt



EpruUD Deplb Soil,-D_esst_blrcr
B-7 -Foot o/.slope below IJST urea; nedre,el backstop.fence.

0-5'

PID units

5- l0'

l0 l5'

-8" topsoil & olganics w/ transition
to brown/tan clayey med. sand to 5 ft. 0,0 @2'
lncreasing moisture fronr 4-5 ft. 0.0 @ 5'

Wet, brown/tan clayey med sand to - 9 ft. 0.0 @ 6'
Brown clayey sand, increasing sand 0.0 @ 8'
content & grain size from 9-10 ft. 0.0 (a l0'
Stolrrr I)r'ain pigrc irrver t irt Manholc li I

nrcasrrrcd a( -l I li. (lJ-l() li rrt lJ'7)

Brown/tan clayey med sand, wet to 12 ft. 0.0 @ 12'

Drying clayey, course sand to rel'usal 0. I @ I 5'
At l5 ft. Boring collapse, no well point.

*Soil sample retained from 8-10 feet for analysis.

B_q_rine ID
B-8

I)epth Soil Descrinlion
-l;'oot o/'slope below US'I'ureu, North q/ A4ll lll

0-5' -8" topsoil w/ transition to brown
clayey med sand to 5 ft,

Brown med sandy, silty clay
w/ increasing moisture fi'om 8- 10 ft.
Stolrn [)r'airr pipe invcil at Manholc // I

Mcasurccl at -ll 11. (8-10 ft. at t)-tt)

Brown, course silty sand to Refusal
At 14 ft. Linertorn/collapsed in
Macr o-core, lim ited recovery.

Pll) units

0.4 (al2'
0.3 (o 5'

IJ.6 CD 7'
0.5 6) t0'

5-r0'

l0 - t4'
0,r (D r0-r4'

*Temp l" well polnt set to -14'rstanding water measured at -5.5'; water sample taken for analysis.
*Soil sample retained from 5 feet for analysis.
*Soil sample retained from l0 feet for analysis.

l\trlLl 0t l1



B-qllslD Depl[ $oil Dsxrplpl--
B-9 -14id-slctpe, just Scruth o/ AIH # I and lateral SD pipe,/ron inlel #22

PID units

0.2 @,2',
0.2 @ s'

0,2 @6',
0,2 @8',
0.7 @ t0'

0-5'

5 - l0'

l0- l5'

-4" topsoil & organics w/ transition
to brown silty, clayey sand to 5 ft.

Ilrowtr silty, clayey sand to 7 ft. then

increasing rnoistut'e tiorn 7- l0 It. in

brown/tarr silty rned sand.

St<-rrnr Dlain pipe inverl at Marrhole //l
nreasured at - l I lt. (-- I | ft. at U-9)

Wet/saturated, brown silty sand to l3 ft. 0,3 @ 12'
Brown/tan silty course sand to Refusal 0.3 @ 14.5'

at I4.5 feet,

*Temp I " well point set to -14.5', standing water measured at -7.1 '; water sample taken for analysis.
*Soil sample retained from 12 feet for analysis.

Boring lD Depth Soil Description
B-10 -h'oot ofslope South o/'tllt ll l, Jlanking SD piping ur turn itt ,slope

PID Lrnits

0 0 ca2'
0.r @ 5'

0.t @6'
0.2 8D 8',

0.2 (a t0'

0.r @ il'
0,1 @ t2.s

0-5'

5 l0'

r0 - I2.5',

-4" topsoil & organics w/ transition
to brown clayey sand w/ increasing

moisture to 5 ft,

Brown silty, clayey sand to -7 ft.,
lncreasing tnoisture from 7-10 fl.
in brown/tan silty mediurn sand.

Storru Drain pipc invcrt lrt Martlloli: li I

Vcrrsrrrttl irr -ll h. (()-l(, ll.ll ll-lll)

Brown/tan wet silty clayey sand above

a denser layer ofdriel course brown/tan
course clayey sand to Refusal at 12.5 fr'

*Temp 1" well point set to -12.5', standing water messured at -4'; water sample taken for analysis.
*Soil sample retained from l0 feet for analysis.

l'41!'_5 ol I I



Uolinq ID
t!-t I

Depth Soil Descrintion
- F-oot of slope S'onth oJ'A4l'l ll l, !ottkirrg SD piping at tut n irr slope

PID units

0.t @2'
0.r @s'

0.t @6'
0.2 @8',
0.2 (d t0'

o.r @ r'
o,t @ t2'

0 5'

5-r0'

l0 - l2'

.'8" topsoil w/ transition to brown/tan
clayey sand, increasing moisture to 5 ft.

Brown/tan clayey sand damp to -6 ft.
Moisture increasing to 8 ft. lncreasingly
Course sand content to l0 fl.
Stornr [)r'ain pipc irrvcrt lt lVlirnhrrlrr // I

rncAsrrrcd at -l I ft (8- l0 li. at IJ-l I )

Wet/satulated layer of brown sandy mud
above a denser layer of brown/tan/grey
clayey course sand to Refusal at 12 ft.

*Temp I " well point set to -12', standing water measured at -5.1 '; water sample taken for analysis.
*Soil sample retained from l0 feet for analysis.

Dcptlr Soil Description
-ln./i'onl of dttntpslcrs, area of'.fbrnter remote,fill piping.

PID units

0-5'

5- r0'

r0 - r5'

t5 - 19.5'

o.o @ 4-s'

0.0 @6'
o.l @ 8'
0.s (D r0'

0.3 @ t2'
0.5 (rD 1.5'

0.3 tu) t1'

0.3 Cl) 19.5'

-4-6" ofconctete pad over dk. brown
sandy clay mixed with shattered
concrete fragments frorn above to 3 ft.
Dk. brown course sandy clay 3-5 flt.

Crushed concrcte fi'agments fall-in
from above at 5-6 ft. Rernainder of
boring to l0 ft. in brown/dk. brown
Clayey medium sand

Stor.rr Dlain pipc irtvclt at Irrlct i/22
nrcirsulcdal-l1.5li

Brown/tan clayey medium sand
in entire boring from l0-15 ft.

Browrr/tau silty sand to l7 ft.,
lncreasing moisture to l8 ft.,
Saturated silty sand to Refusal
ar 19.5 ft.

*Temp l" well point set to -19.5', water measured at -18'1 water sample taken for analysis.
*Soil sample retained from 12 feet for analysis.
*Soil sample retained from 17 feet for analysis.

l!u1!!![ l 1



Boring lD D9pllr Soil Dqqcription ['lD units
B-13 - llt side of dunpstet's, o/f'c'onc'rele ol cot'ne r neut'est light p,ost, urco of.fbrnret'reuote .lill piping

0-5' -6" ofltopsoil over I2" ofbrown/tan
mixed sandy fill & gravel to 2 ft. 0.0 @2'
Dk. brown/brown clayey sand to 5 ft. 0.0 (D 5'

Brown clayey sand to 7 ft. 0.0 @ 6'
lncreasing moisture from 7 ft. with 0.1 @ 8'
more clay oontellt in sand to l0 ft. 0.2 @ l0'
Stor nr l)ruin pipc rttvet( ltl lnlct l/?.1

nrL:ir:urorlll II 51t

Brown/tarr silty, clayey sand to 7 tt. 0.0 @), 12'
Moistule increasing with clay content 0.1 @ I 5'
fi'orn 7-10 f'eet.

Brown/tan silty, clayey sand w/ increased

Moistule to -18 ft. 'l'ransition at l8-20 ft. 0.0 CD l8'
t<> brown/red silty course satld. saturated 0.0 a4) 20'
w/ water to 20 ft.

*Boring collapsed at -10 f1., no tetnp well point set irt location.
*Soil salnple retained from 12 t'eet for analysis.
*Soil sample rctained from 20 feet for analysis.

5- r0'

l0- r5'

15 -20',

Boring ID Depth
B-14 -Chimney corner,

05'

5-r0'

r0 - l5'

tsrown clayey medium sand to 8 ft.
Brown/gray clayey rnedium sand to

Iloilct' I(oonr llorrt tltr'ttsttt'ttl irt - I()'

Brown clayey nredium sand to I2 ft.
Thin zone of wet/saturated rnatet'ial
just abovc l2 ft. Densc wet satrdY
clay to l5 ft.

Soil Descriotion PID units

nexl to AC unit. Ad.jucent ucltue venl & producl piping (28")
.--6" topsoil clver btown/tan sandy clay

to 3 ft, Brown clayey sand w/ increased 0.0 @2'
rnoisture to 5 ft. 0.0 @ 5'

0.1@6'
lo ft. o.l @ 8'
RSC 0.1 @ l0'

0.6 @ t2'

0.s GD rs'

15 -20', Brown clayey sand frotl I 5- l7 ft. w/ 0.9 fu). 17'

zone of wet/satulated brown/tan si)ty 0.7 GD 18'

sand t'rum l7-18 ft. Brown/tatt dense

silty/sandy clay to telnrirtal dcpth at 20 ft. 0.8 @20'
-l12" thin searn olliactttred t'ock at -l9,ti'

tTemp l" well point set to -20'rwater measured at -17'; water sample taken for analysis.
*Soll sample retained from 17 feet for analysis.
*Soil sample retained from 20 feet for analysis.

l!!q! 7 q[. L!



Boring lD Dept[ Soil Description PID units
B-15 -ln./i'ont of chinney, betweert ac'tive./ircl piping (28") uncl v'oll.

0 - 5' Hancl-augel to -3' to clear firel pipiug.
Brown/tan clayey sand fi'orn 3-5 ft. 0.8 @ 5'

5 - l0' Brown/tan clayey sand frorn 5-6.5 ft, 13.6 @ 6'
w/ a coulse cobble/gravel z,one a|6.5-7 ft.
Blown/grey clayey nredium sand to 9 fi. 53.1 807-8'
w/ slight fuel odor present at 9- l 0 ft, 314 @ 9-10'
lloilet t,rtrttt llorrt ltl l0 lt\(i

l0 - l5' Glavel fill fi'otn above in top 8" of liner
Dark stained & wet rnediLnn silty sancl 401,1 @ 12'
fi'orn I l-12 li. Drying & less staining in

band of silty cor.n'se sand/ w/ clushed 128.7 @ 13'

sandstone fiagtrrents to l4 ft.
Dk. gray fine sandy clay fi'onr l4-15 ft. 23.1 GD 15'

l5 -20' Gravelfillsluff from above to l5-18 tt. I1.2 @ l8'
Glay/blown silty clay fi'orn ltl-19 fi.
Brown/red silty clay w/ fi'agrnents of 10.5 @ 20'
ct'ushed sandstone to 20 ft.

*Temp l" well point set to -20', LPH identilied at -14.5'; no sample taken. Gauging form cotnpleted.
*Soil sample retained fronr l2 fect for analysis.
*Soil sample retained from 20 l'eet for analysis.

Boring ID Depth Soil Description PID units

B-16 -Former UST excavation, in.fronl o/'air shafl to boiler room
0 - 5' -6" topsoil w/ transition to brown 0.8 @2'

clayey sand to 5 ft.

5 - l0' No recovery in liner fi'om 5-9' due

0.7 @s',

to large gravel in fill material of old
tank field. Brown/gray mixed clayey
fill from 9-10 ft. 11.4 @.9-10
Boile r t'oont floot'a1 - l0' Bfi(i.

'10 - 14' Brown clayey sand w/ trace crushed
gravel to 14 ft. Refusal on concrete 0.0 @ 14'

pad at 14 ft.
liotnroL IJS'l'cottcrctc pad at l4' BS(i

*Soil sample retained from 9-10 t'eet tbr analysis.

!:!u!-[ !.!t !.1



Boring ID Depth Soil Description PID units
B-17 -/l corner of building, next to air shcfl lo boiler roon. [ixlerior, adjacent sunp pil in Boiler Room.

0 - 5' -6-8" topsoil w/ transition to
brown/silty clay to 5 ft.

5 - l0' Brown silty clay to 9 ft.

3.3 @s',

t.s @6'
Brown med. Sandy clay from 9- I 0 ft. 1 .6 @ l0'
w/ increase in tnoisture content to l0 ft.
Boilel roont floor at -10' tlSC.

1 0 - I 5' Brown clayey med. sand to I 3 ft, 2l .0 @ 13'
F'ollowed by increase in olay content
& moisture content to l5 ft. 308 @ 15'
Fuel odor present at terminal depth at l5 ft.
B<lilcr roonr surnp pit at appl'ox. l0- l2 ft. BSC,

l5 -20' Brown clayey med. sand with fuel odor
Present from 15-16 ft, Increased clay 447 (4.16'
Content to brown/tan sandy clay to l9 ft.
w/ slight fuel odor to l9 ft.
Red/brown wet med. sandy clay,

7s.t @ te'

Odor diminished from 19-20 ft. 22.4 @20 fa.

*Temp l" well point set to -20', LPH identified at -14.1'; no sample taken. Gauging form completed.
*Soil sample retained from l6 feet lbr analysis.
*Soil sample retained from 20 feet for analysis.

Boling ID Deptl S-qil Dpscrrptiorl-- llD-unilr
B-18 -Around corner oJ'building./iom air:;ha/i. Exterior, crdjacent sump pit in Boiler Room.

0 5' -6" topsoil w/ transition to brown
sandy clay to 5 ft. 3'8 (? 5'

5 l0' No t'ecovet'y in liner to 8 ft. due
to lalge gravel in fill ntaterial. 2.8 @ 8'
Blown/tan silty sandy clay to l0 flt. 12.6 @ l0'
lloilt:t t()trllt llool ltl I0' llS( i

l0 - 15' Brown/tau silty sandy clay to 12 ft.
BLowtr tatt med/cottrse sand w/ 12.9 CA 13'

increased rnoistule from 12- I 5 ft' 24.4 @ 15'

lloilct t(,',llr\urlrll Iil .rt ,rllPror, l0 l? ll llS(i'

15 - 20' Brown/tan silty clay to 16 {i. 37.1 @. 16'
Wet/saturated brown/tan silty 14,4 @ 18'

sand to l8 ft. Dk brown/Dk gray

silty dense clay to 20ft. 9.9 @20'

*Tcmp l" welt point set to -20', l,PH identified at -14.3'; no sarnple takcn. Gauging form completed.
tsoil samplc retained from l6 t'eet for analysis.
*Soil sample retained from 20 fcet for analysis.

latllt 2 eJ !.!.



Depth Soil Desclintion
-Off corner of futilding, tdjac'ent boiler xtom. ln c'orner o/'sideu,alk irrterscc'tion,

0 5'

PID units

0.1 @2',
0.s GD s'

0.4 @ 6',

0.3 @ 8'
0.4 @ t0'

-6" topsoil w/ transition to
brown/tan sandy clay to 5 ft.

Brown/tan silty sand w/ increasing
Crain size to med. saud a1 8-10 ft.
Boilct'r'oorn floor at -10' BSC.

5-1o',

r0 - r5'

l-5 - 20'

Brown silty med. sand to l2 ft. \1,5 @ 12'
Brown/gray fine silty sand w/ increased 16.8 @ 14'
nroisture at 14 ft. Brown/red/orange '70.1 @ 15'
fine sandy clay from l4-.l5 ft,
l}rriir:r'r'oonr srnnp piLat irl)Ilr()\ l0-ll ll iiS(i.

Elrown/orange sandy clay to 16 ft. 68.7 @ 16'
Brown/orange wet/saturated clayey sand 71.7 @ 18'
frorn 16- I 8 ft, Brown/gray med. sandy 82.5 @. 19'
clay to a gray dense silty olay at l8-20 fi. 4.1 @20'

*Temp l" well point set to -20', water measured at -14'; water sample taken for analysis.
*Soil sample retained from l9 feet for analysis.
*Soil sample retained from 20 feet for analysis.

Boring lD Depth &r_ilDescriptiou
B-20 -Across sidey,alk, belyteen sideu,alk attd SD lnlet #4

0-5' -6" topsoil w/ transition to bt'own
sandy clay to 4 ft. Brown/orange
clayey med. sand to 5 ft.

5 - 10' Brown/tan clayey tnediurtt sand

thru-out boring to l0 ft.

PID units

0,8 @3',
2.2 @s',

1.2 @8',
r.0 @ r0'

t0 r5' Lt. brown/tan clayey med. sand to l3 ft. 14.0 @ 12'
Browrr/tarr clayey rrred sand w/ increased
rnoisture fi'om 13- 14 li. 448 A), 14'
Brown/red course-med. sandy clay,
drier from l4-15 ft.
SD pipirrg invcrt at lnlct #4 at -14.5 ft

2.8 @ ts'

ls 20' Brown coutse-med. sandy clay to
Wet/Satulated zone of bt'own firte
sandy silt fronr l6-18 ft.

r6 ri. 6.2 @ 16',

Layered graylbrown clayey sand l 8-20 ft.

rremp , werr pornt set to -20" ""t.'+:1i:;:l#;i?;i,*?iil'il"i:Jllil,T;:,i"'""'
*Soil sample retained from 20 feet for analysls.

tlrw! l!tt!1



BoringlD Depth SC)i.l-L_
B-21 -[idge o[,[orrner UST/ield, along trce linc opltr.tsite building

PID units

0.t @T

0.r @ s'

0.2 @ 6',

0.2 @8'

0.9 ad l0'
0.0 @,14'

5-t0'

10 - t4'

,-6" topsoil w/ transition to brown
silty clay to 5 ft. Layer ofcrushed
red clay brick in boring at -4.5 ft.

Brown silty sandy clay thru-out
boring to l0 ft,

Llrown silty sandy clay to Refusal
on old concrete tank pad at 14 ft.
I olrrrcr I iS'f conclctc pad irt l4' llS( i

*Soil sample retained from l0 feet for analysis.

Bqlingl-D IlgpIh -,SirilleEs(ption
B-22 -6./i. o//set.[t'otn B-2 I inlo trce line lo mi,ss cotlcrcte lank pad.

PID units

0.0 cD 3'
0.0 @ 5'

0.0 @ 8'
0.0 c, r0'

4.3 @ t2',

36.0 @ r4.s'

r8.6 @ rs'

0-5'

5-10'

l0 - I5'

-,6" topsoil w/ brown silty clay
thru-out to 5 ft.

Browrr silt clay thlu-out
boring to l0 ft.

Brown silty clay as above to l2 ft.
.-4" searn ofdense gray clay at 12.5'
Red/brown seanr ofsilty course sand

& orushed sandstone fiom 12,5-14.5 ft.

Dense brown/gray silty clay, increase

Moistule fiorn 14.5-15 ft.

15 -20', tlrown wet sandy clay to 16 Ii. 19.6 GD 16'

Brown, dense silty clay ft'onr l6-18.5 ft. 6.8 (D l8'
Brown/red silty clay to 20 ft. 6,3 @20'

+Temp 1" well point set to -20', water measured at -14'; water sample taken for analysis.
*Soil sampte retained from 14.5 feet for analysis.
*Soil sample retained from 20 feet for analysis.

llrwe1l oll:1



Depth Soil Description
-Edge ofcutent US7- /ield ut edge o/ uee line

0-5' ^.18" topsoil w/ transition to
brown silty clay to 5 ft.

5 l0' No Recovery, pea-glavel fiom
edge of tank fill backfill did not
rernain in liner

l0 - l5'

r5-20'

PID units

0.0 @ s'

--- (, s- I 0'

119.8 @,19',
22.9 @.20'

Pea-glavel fall in from above to 13 ft. 1.6 @ 13'
Brown/tan fine sandy clay fi'onr l3-15 ft. 0.9 @ l5'
I ri',tirrr I S I titrr \ h()lt{)rlr\ itl l 0 5' ll';( i

Brown/tan si lty sandy clay to I 8 ft. 19.4 @ 18'
Brown/r'ed rned. sandy clay w/
lncreased nroisture approaching 20 fl.
Refusal al20 ft. in dense red clay.

*Pea-gravel fill collapsed boring to -10'; no well point installed.
*Soil sample retained from l9 feet for analysis.
*Soil sample retained from 20 feet for analysis.

Boring ID Deptlr $oil]leSStrgjpl__ PID units
B-24 -Acljacent North side qf Bldg. br.tiler room, betv,een ,sicle walk & uir sh(i

0-5'

5-10'

l0 - l5'

^(r" topsoil w/ br'own/lt. brown
course silty sand thru-out to 5 ft.

Blowrr course silty sand to l0 ft.

Brown/Tan silty sand to l2 ft.
C)lay content & nroisture increasing
to brown/glay course sandy clay
lionr l2- l5 ft.

0.0 @ 3'
0.5 @ s'

0,3 (, 8'
0.t @ l0'

0.1 @ t2,

0.0 @ l5'

t5 -20' Brown/gray sarrdy clay w/ incrcased 0.1 @ l6'
to l6 1i., then transition to black/gray
olganic silty clay to relirsal at 20 11. ll.2 @ 20'

*Temp l" well point set to -20', watcr measurcd at -13'; rvatcr sanrple takcn for analysis,
*Soil sample retained from l2 feet lbr analysis.
*Soil sample retained from 20 feet for analysis.

!-k!11,t. l) ql !!



Depth Soil Description PID units
-Acro,s,t sieleu,ulk, (J North bldg. cnrner, beltyeen sewer & woter line,s', next tosmqll lree

0-5' -6" topsoil ovel blown silty sand
w/ transition to blown/tan clayey
course sand to 5 ft.

Brown/tan clayey course sand

tlrlu-ontto 10fl.

Brown/tan clayey coLrrse sand

w/ incleasing nroistule and trarrsition
to gray sandy clay to I 5 fi.

Depth Soil Desclintion

5 r0'

l0 - l5'

0.2 @ s'

0,r @ 8'
0r(,l0'

0.2 (4, t2'

0.0 @ rs'

l5 - 20' Brown/glay coulse sandy clay wl
saturation in silty/sancly layer at l 8 ft. 0.6 @ l 8'
Dense glay sandy silty liorn 18-20 tt, 0.3 @20'

*Temp 1" well point set to -20', water measured at -12,9'i water sample taken for analysis.
*Soll sample retained from l2 feet for analysis.
*Soil sample retained from 20 feet for analysis.

PID units

0,1 @ 5'

0,8 @ 16'
0.s@20'

-Acro,ss sideu,alk, ne.vt lo Storru Drain Inlet No. 4
0-5' ^.6" t<lpsoil over brown/tan coursc

clayey sand to 5 ft.

No Recovery lronr 5-l-5 ft.
Material too wct & sandy to
recovel'in liner.

No Recovely ft'orn 5- 1.5 ft.
Material too wet & sandy t<t

l'ecover in liner'.

Wet, satulated clayey ttred. sand

to 20 ft. Standing watcr in liner
At I8-r9 ft.

5 l0'

l0 - l5'

t5 -20'

*Temp l" well point set to -20', water measured at -12.15'; water sample taken for analysis.
*Soll sample retalned ftom 20 feet for analysls.

!\tt:..!..1uI.!!.



_BpfUg lD Depth Soil Descliption
B-27 -Top of ,slope, bety,een sicletvalk und tree line

PID units

0.r @ 5'

0.2 (a 0'

03 ag ts'

0 - -5'

5-r0'

l0 - l5'

l]r'orvrr course/nred sandy clay to 9 ft. 0.2 @ 8'
Mixed sandy/ gravel lill layer 9-10 ft. 0.2 (49'
Brown/tan/gray silty clay with bands

of ooLrrse sarrd/decayed sandstone,
srrall arrgular stone to l0 fl. 0.3 @ 10'

^.6" topsoil ovel brown coulse/nred
sandy clay to 5 ft.

Brown/tan nrixed sandy clay w/
tratls t0 clal,ey soul'cs sand to 12 fl.
Inclcased nroisture & clay conterrt
fi'om l2-15 ft.

15 - 20', B|ownireci wet clayey rned. sand to ltl ft. 0,2 @ 16'

Trans to layel ol fine brown/gray sandy
silt, Saturated w/ standing water in lirler' 0.4 @ 18'
fi'onr l8-19 ft. Brown/gray clayey
nred sand to 20 ft. 0.4 (420'

*Temp l" well point set to -20', water measured at -12.5'; water sample taken for analysis.
*Soil sample retained from 12 feet for analysis.
*Soil sample retained from 20 feet for analysis.

Borine ID D.trplb $_ojl Descliptjo,n,
B-28 -Ba,se <t ,slope, belot, USI'orea, behind bocksloJt.

PID units

0-5' Mixed topsoil & course organics
Irrorn surface to 12". Brown/Red
wet clayey med. sand frorn l-5 ft,

Browu/red/gray claycy nted sand

w/ incleasing moistule w/ depth

and standing watel in liner @ l0 ft,

BrownA'ed clayey rled sand w/
increasing clay content to
lefusal at 13.5 fl. (iiner collapse)

s -- l0'

0.4 @ t3.s'

*Temp 1" wel! point set to -13', water measured at -2.5'1, water sample taken for analysis.
*Soil sample retained from l0 feet for analysis,
*Soil sample retained from 13.5' for analysis

0.0 (4 -5'

0.s @ 6'
o.s @ 8'
0.6 @) l0'

10, r3.5',

lhg ll ttfll



MONITORING WELL SAMPLING FORM

Pro.ject Narne: lvlrrLh Sal.ro
Plo.ject #:

Well Condition:
len{ac< A-abe

Measure Ref'erence: O. c, / / /

GAUGING: Dare: 1iyy1s' 7o;,.K Wcll I)ia:

Depth toLiquidt /Ll qE Well Depth: ZO'
Depth to Water: ,/:f, ? Z t
Free Product: O, c/? '
Liquid V olume: Q*ZZ#e]hLs

l" dia. = 0.04 gpf 2" dia.: 0. l6 gpf

(x3)

Liquid Depth: -SS-Z'
Gallons/Foot: O,o9

(it,tz" LPH)
3" dia. = 0.37 gpf 4" dia. = 0,67 gpf 6" dia. = 1.47 gpf

Start'Iirnc: [.]rrcl 'firuc:

Liquid Volume: Purge Rate:
Purge Volume (3x liquid volurrre):
Purge Method:
Conrments:

Pulge Time:

Time:

Sample Type:
Sanrple Contai ner Type:_
Nurlber of Sanrples Collected:
Preselvative:
A nalytical Pararneters:

GAUGED BY:

SAMPLED BY:

S'. /lhxr,'^r{n



MONITORING WELL SAMPLING FORM

Pro.ject Narne: Well#:
Pro.iect #:

Well Condition:

Tinre: / l,\\GAUGING: Date: Well Dia:

Depth to liquid: / /, ?3 
t

Well Depth: Zo'
Liquid Depth: *S?-fZ '
Gallons/Foot: o,o{

Depth to Water: /,S,l8t
Free Product:
Liquid Yolume: O.ZZ (x3)

3" dia. = 0.37 gpfl" dia. = 0,04 sof 2" dia. : 0,16 gpl' 4" dia. = 0,67 gpf 6" dia. : 1.47 gpf

PURGING: Date:

Liquid Volunre:
Purge Volurne (3x
Pulge Method:_
Cortrrlents:

licluid volunre):
Pulge Rate:
Pulge'fimc:

SAMPLING: Date:

Satrrple'l'ype:
Sarnple Container Type:_
Nurrrber of Sautltles Collected:
Preservati ve:

Analytical Paranreters:

GAUGED BY:

SAMPLED BY:

S, A6x"^"b

Caugirrg Method:
Measure Rctblencc: Cr,Crl /

. oo 't LPH



MONITORING WELL SAMPLING FORM

Plo.ject Narne: Well #: 7
Pro.ieot #:

Well Condition:

GAUGING: Time: /o,'3 7 Well Dia:

Depth ro Liquid: //, // t
Wcll Depth:

Depth toWater: ./-{. 70/ Liquid Depth: 518
Free Procluct: Callons/Foot: O, O{
Liquid Volume: 6. (x3)

3" dia. = 0,37 gpf2" dia, = 0.16 gpf 4" clia.:0.67 gp1' 6" dia. : 1.47 gpf

End 'Iinre:

Liquid Volume:
Put'ge Volurrre (3x
Purge Method:_
Corlrlerrts:

liquid volunre):

Start Time:

Pulgc Ratc:
I)urge Tirle:

SAMPLING: Date:

Sample Type:
Sample Contai ner'l'ype :_
Nurnber of Sanrples Collected:
Preservative:
A nalytioal Paranretels:

GAUGED BY:

SAMPLED BY:

S', A&ra,xlt-t

Measure Ref'elence: G.6 i ' '

I
c)



MONITORING WELL SAMPLING FORM

Proiect Narne: Well#: Bori t\- n
Project #: Cauging Method:
Wcll Corrditiorr: Measule Ret'erence: () O l "

GAUGING: Date: f irne ; // ;57 Well Dia:

Depth to Liquid: 1c/ /z' Well Depth: 7d
Depth to Water:
Free Product:

Liquid Depth: -S.?8'
Caf lons/Foot'. o,of

l,iquid Volurne: (x3)

3" dia. : 0.37 gpfl " dia. = 0.04 gpf 2" dia. = 0, l6 gpf 4" dia, : 0.67 gpl' (r" clia. : 1.47 gpf

PURGING: Date: Tinrc:

Liquid Volunre:
Purge Volurle (3x liquid volunre):
Purge Methocl:
Corrrruerrts:

_/
SAMPLING: Date:

Sarrrple'l-ype:
Sarrple Container Type:
Nuntber of Sarnples Collected
Pleservative:-
A nalytical Pararrreters :

'.72 " LPtl

cAUGED nv: 5 A(nfo,*$,

SAMPLED BY:

Purge Tinre:



MONITORING WELL SAMPLING FORM

Project Narne:
Plo.jcct #: Gauging Method
Well Condition:

GAUGING: Date: Time: /o J '/ o
ll

Well Dia: /
Depth to Liquid: / /, 3L/ Well Depth: 'ZOt

Liquid Depth: -f, 66 t

Gallons/Foot: O.a(

l" dia. = 0.04 gpf 2" dia.:0.16 gpf

(x3)

3" dia. = 0.37 gpf 4" dia.: 0.67 gpf 6" dia, : 1.47 gpf

t.iquid Volurrre: C7, Z-? ..,.r /lo..s

PURGING: Date: Starl Time: E,nd Tinre;

Liquicl Volume:
Purge Volurne (3x liquid volume):
PLrlge Method:
Contnrcnts:

SAMPLING:

Sample Type:
Sanrple Container"Iype:
Nurrrber of Santplcs Collected:

A nalytical Pararleters:

GAUGED BY:

SAMPLED BY:

S. A6.xw.,rAn



MONITORING VI/ELL SAMPLING FORM

Pro.ject Narne: Bo(a ( Well#: Bo':
Project #: Gauging Mcthorl: t"(
Wcll ('onditiorr: Measure Ref'erence: O.of ''

Tirne: /Z:oo Well Dia:

Depth to Liquid:. Well Depth:
Depth to Water: Liqurid Depth: -Sl'7o '

Gallorrs/Foot: O, o !
Liquid Volunre: (x3)

3" dia. = 0,37 gpl'2" dia, = 0.l6 gpf 4" dia, :0.(r7 gpl' 6" dia. : L47 gpf

//. 3 0'
77??

Statt'[inre: F)rrcl Tinrc:

Liquid Volurrre: Ratc:
Purge Volunre (3x liquid volurne): Plrlge f inre:
Purge Methotl:
Conrrrrents:

Sanrple-l'ype:
Sanrple Container Type:
Nurtrber of Saurples Collectecl:
Pleservative:
A ualytical Paranreters:

GAUGED BY: 51fi2y*^r'6,

SAMPLED BY:

GAUGING: out": lf {f tI



l.imitecl ,hrhsuiirce lntestigcttion April 22, 20t9
Wiky_H. Bates l4iddle School. MDE Case# 18-.!)559 AA __._ Appendix

Appendix D
Analytical Reports/Chain of Custody


