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EXECUTIVE SUMMARY 

This report describes the results of the Underground Storage Tank (UST) Remedial Investigation at 
Coasters Harbor Island (CHI), located in Newport, Rhode Island. The work was performed under the 
Comprehensive Long-Term Environmental Action Navy (CLEAN) program, Contract No. N62472-90-D-1298, 
Contract Task Order (CTO) No. 150, dated November 29, 1993. Field work began in July and ended in 
Nov rnber of 1994. 

CHI is located at the Naval Education and Training Center (NETC), in Newport, RI and is owned and 
op rat d by the U.S. Navy. The island is situated just off the coast of Newport within Narragansett Bay 
and is connected to the mainland via two bridges. The island encompasses an area of approximately 0.2 
square miles with approximately 80 to 90 percent of the island occupied by structures and paved areas. 
There are no known potable water supply wells or potable surface water bodies on the island. 

The ov rall purpose of the investigation program described in this report was to identify and investigate the 
potential sources of contamination in the area along Taylor Driie and the vicinity of the electrical distribution 
system manhole adjacent to Structure 143 (this investigation area was subsequently expanded to include 
the access road south of Structure 149), the abandoned fuel oil line between Structure 86 and the vicinity 
of Structure A1 38, and the immediate vicinity of Structure 74 and Porter Avenue north of the Structure; to 
valuate ?-!~ailable'remedial alternatives, and ultimately, to allow for selection of the best available remedial 

technology for the affected areas. 

The old Firefighting Training Area (FFTA) adjacent to the Taylor Drive investigation area was not included 
within this investigation program as it is currently being investigated under the Installation Restoration 
Program (IRP) the IRP is a program for investigating and remediating military installations which is separate 
from the UST program. Groundwater samples and water level measurements were obtained from some 
of the existing FFTA monitoring wells, however, to obtain data related to the Taylor Drive investigation. 

A summary of the field activities, conclusions, and recommendations for further action are provided below 
for each of the three investigation areas. 

Tayl r Drive and Structure 143 

The field investigation at Taylor Drive and Structure 143 included: inspection of 75 manholes for the 
pres nce of visible petroleum hydrocarbons; completion of six soil borings; collection and analysis of 
subsurface soil samples; installation of three conventional polyvinyl chloride (PVC) monitoring wells and 
four small-diameter steel monitoring wells; collection and analysis of groundwater samples from a total of 
nine n wand pre-existing monitoring wells; surveying of sampling locations, ana water level measurements. 



The conclusions reached as a result of the field investigation are as follows: 

Based on the absenc of visible petroleum hydrocarbons in the manholes, the underground 
utilities do not appear to be a conduit for the migration of free-phase hydrocarbons. 

Total petroleum hydrocarbons (TPH) were detected in subsurface soil samples from three soil 
borings. 

Trace levels of TPH, volatile organic compounds (VOC) and semi-volatile organic compounds 
(SVOC) well below state or federal action levels were detected in some of the groundwater 
samples; lead in groundwater samples from two monitoring wells exceeded the US EPA Drinking 
Water Standard Maximum Contaminant Level (MCL). 

Recommendations for further investigation are as follows: 

The contamination cannot be attributed to any known existing or former UST, but may be related to the 
historical use of fuel oil and waste oil during fire fighting exercises at the old FFTA located adjacent to this 
investigation area. This site is being addressed separately under the Installation Restoration Program. No 
furth r action is recommended under the UST program. 

Abandoned Fuel-Oil Line 

The field investigation along the abandoned fuel-oil line included: installation of two smalldiameter steel 
monitoring wells; collection and analysis of groundwater samples from both small-diameter wells for TPH; 
surveying of well locations, and water level measurements. 

The conclusions reached as a result of the field investigation are as follows: 

TPH was not detected in groundwater samples from this area; floating product was not observed 
during water level measurements. 

The resutts of the field investigation indicate that the abandoned fuel oil line does not represent a sourc 
of, or conduit for, subsutface petroleum hydrocabn contamination. No further investigation or corrective 
action is recommended. 

Structure 74 

The fi Id investigation at Structure 74 included: inspection of 55 manholes for the presence of visible 
petroleum hydrocarbons; installation of two smalldiiameter steel monitoring wells; collection and analysis 
of groundwater samples from 11 monitoring wells and a sump; collection and analysis of floating-product 
samples from two monitoring wells; surveying of sampling locations, and water level and product thickness 
measurements. 



Th conclusions reached as a result of th fi Id inv&iation at Structure 74 are as follows: 
+ ,  

. I ,  
8 .  

The underground utilities generally do not appear to act as a preferential pathway for the 
migration of petroleum hydrocarbons except along th path of the fuel-oil line between Structure 
74 and Porter Avenue. 

Dissolved concentrations of TPH, VOC, SVOC and metals in groundwater do not exceed any 
federal or state MCLs at this time, however the presence of free-phase hydrocarbons on top of 
the water table in five monitoring wells confirms that a release of fuel oil has occurred in the 
vicinity of Structure 74. The plume of freephase hydrocarbons extends beneath Porter Avenue 
north of Structure 74; the northern extent of the plume has not been determined. The trace 
detection of TPH as motor oil in a monitoring well south of Structure 74 raises the possibility that 
a small, separate release of petroleum hydrocarbons may have occurred in this area. 

Dissolved concentrations of lead in the groundwater approach the federal Drinking Water 
Standard MCL in two monitoring wells. 

An int rim free product recovery system has been installed north of Structure 74 to create a groundwater 
captur zone. The system was brought on-line in the spring of 1995. The separate-phase floating product 
that accumulates in the recovery well is collected and containerized, and groundwater pumped from the 
recovery well is treated and discharged to the sanitary sewer system under permit. 
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1.1 OVERVIEW 

This report describes the results of the Underground Storage Tank (UST) Remedial Investigation at 
Coasters Harbor Island (CHI), located in Newport, Rhode Island. The work was performed under the 
Comprehensive Long-Term Environmental Action Navy (CLEAN) program, Contract No. N62472-90-D-1298, 
Contract Task Order (CTO) No. 150, dated November 29, 1993. Field work began in July and ended in 
November of 1994. 

Section 1.0 of this report describes the objectives of the current investigation, provides an introduction to 
the investigation areas, summarizes the results of previous investigations, and describes the locations of 
former and present USTs on CHI. Section 2.0 describes the methodology of the field investigation. Section 
3.0 reports on the general physiographic conditions present on CHI. Section 4.0 summarizes the results 
the field investigation. Section 5.0 summarizes the conclusions and recommendations of the field 
investigation and Section 6.0 contains pertinent references. The Appendices contain a list of acronyms 
(Appendix A), soil boring logs (Appendix B), well construction diagrams (Appendix C), and groundwater 
sample collection records (Appendix D). 

1.2 OBJECTIVES OF CURRENT INVESTIGATION 

The overall purpose of the investigation program described in this report was to identify and investigate the 
potential sources of contamination in the area along Taylor Drive and the vicinity of the electrical distribution 
system manhole adjacent to Structure 143 (this investigation area was subsequently expanded to include 
the access road south of Structure 149), the abandoned fuel oil line between Structure 86 and the vicinity 
of Structure A138, and the immediate vicinity of Structure 74 and Porter Avenue north of the Structure; to 
evaluate available remedial alternatives, and ultimately, to allow for selection of the best available remedial 
technology for the affected areas. 

The old Fire Fighting Training Area (FFTA) adjacent to the Taylor Drive investigation area was not included 
within this investigation program as it is currently being investigated under the IRP (a program for 
investigating and remediating military installations which is separate from the UST program). Groundwater 
samples and water level measurements were obtained from some of the existing FFTA monitoring wells, 
however,'to obtain data related to the Taylor Drive investigation. 

1.3 SITE DESCRIPTION 

CHI is located at the Naval Education and Training Center (NETC), in Newport, RI. NETC (the Activity) 
is owned and operated by the U.S. Navy. The island is situated just off the coast of the City of Newport, 
RI within Narragansett Bay and is connected to the mainland via two bridges (Figure 1-1). The island 
encompasses an area of approximately 0.2 square miles with approximately 80 to 90 percent of the island 
occupied by structures and paved areas. 
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FIGURE 1-1 

SITE LOCATION MAP - COASTERS HARBOR ISLAND 



Durmg the UST Remedial Investigation, the potential for subsurface contamination by petroleum 

hydrocarbons was evaluated at three separate areas on the northern portion of CHI. These areas included: 
Taylor Drive and the vicinity of Structure 143 where petroleum hydrocarbons were reportedly observed by 
Activity personnel in an electrical manhole, an abandoned fuel oil line formerly connecting the power plant 
(Structure 86) to a mock-up of a ship's boiler located in Structure A138, and Structure 74, an underground 
storage bunker used to store the fuel oil burned at Structure 86 (Figure 1-2). 

1.3.1 Past and Present Activities on the Site 

CHI was acquired by the Navy in 1881 from the Crty of Newport to serve as a train~ng center. In 1884, the 

Naval War College (NWC) was established on the island. A causeway and bridge linking the island to the 

mainland was constructed in 1892. ~ e v e l o ~ m m t  of Newport for Navy purposes occurred prlor to and 
durmg World War I, which caused a significant Increase in military activity in Newport. A bridge connect~ng 

Coddington Point and CHI was built when approxlmately 1,700 men were sent to Newport and housed in 
tents in both areas. Much of the base organization was transferred to Coddington Point when it was 

purchased by the Navy in 1918. 

i 
The Newport base was reduced to caretaker status in 1933 and remained relatively inactrve until the late 

1930's when it was reactivated in preparat~on for World War 11. In 1940, Coddmgton Cove was acquired 

for use as a supply stat~on New construct~on at that t~me ~ncluded additional barracks and power plant 

facilitres on CHI Naval activit~es were reduced when the Newport base reverted to peace time status 

follow~ng World War I1 The entire naval complex was consolidated into a single naval command 

designated the U.S Naval Base in 1946 

Durmg the peace time status, the Naval Base Increased ~ t s  act~v~t~es in the fields of research and 
development, special~zed tra~nmg, and preparedness for modern warfare. The Officer Candidate School 

was established In 1951 The NWC underwent major expansion durmg the late 1950's and early 1970's, 

wh~ch transformed the college Into a major unlversrty In July of 1971, the Naval Schools Command was 

restructured and named the Naval Off~cer Tralnmg Center (NOTC). 

Other changes during the peace-tlme status ~ncluded the construction of Piers 1 and 2 at Coddington Cove 

in the late 1950's. Newport became the headquarters of the Commander Crurser-Destroyer Force Atlantic 
in 1962 w~th a fleet of approx~mately 55 naval warsh~ps and auxlhary craft home-ported there In April of 
1973, the Shore Establ~shment Real~gnment Program (SER) resulted in reduction of forces and excessmg 
of land at Newport and In April of 1974 NOTC was changed to NETC 

Today, NETC serves as a traln~ng faclhty for mllrtary offcers and also provides logistical support for the 
ent~re naval complex. NETC IS also the area coordmator for naval act~v~t~es in Rhode Island. The NWC 

IS currently still actwe on CHI and the Island I< st111 much In use 



FIGURE 1-2 
PROJECT LOCATION - COASTERS HARBOR ISLAND 
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1.3.2 Results of Previous Inv stigations add Compliance History 

The following is a discussion of previous rnvestlgations that have been conducted at CHI at three separate , 
areas: the Taylor Drive investigation area adjacent to the old FFTA, the abandoned fuel oil prpelme 
between Building 86 and Structure A138, and Structure 74. Compliance history and correctrve actrons are 
summarized where applicable. 

Tavlor Drive and Structure 143 

Envrronmental rnvestigations in the vicinity of Taylor Drive have been focused on the old FFTA whrch was 
located in what is now Katre Field on the north end of CHI (Figure 1-2). The old FFTA was used from 
approximately 1944 to 1972 for fire fighting pract~ce. It is believed that two of the burldrngs previously on 
the site were used as mock "carrier compartments" and were set on fire using a waterloil mrxture. 
Underground piping carried the mixture to the buildrngs and from the buildings to an on-site oil-water 
separator (TRC 1994). 

Orly subsurface soils were detected durrng a 1987 geotechnrcal bormg program related to the planned 
expansion of the child-care facilrty formerly located at Structure 144 (now closed). TRC Envrronmental 
Corporatron completed a Phase I Remedral lnvestrgation at the site in 1992, and a Phase II Remedial 
lnvestrgation In 1994. TRC concluded that elevated levels of semi-volatile organic compounds (SVOC) and 
inorganics are present In the site sorls, especrally in surface soils along the edge of the srte, adjacent to 
Narragansett Bay, and in subsurface soils located in the central and western portions of the srte. Petroleum 

odors and stainrng were present in the subsurface soils throughout the central and western portions of the 
site Petroleum odors and a sheen were also noted In groundwater samples from some of the wells. 
Groundwater contarned relatively low SVOC concentratrons; one volatile organic compound (VOC) was 
detected in one well sample lnorganrcs were present in many of the groundwater samples at 
concentratrons In excess of MCLs Based on frltered analyses, the elevated inorganics may be related to 
frne s~lt mater~als In the groundwater samples (TRC 1994) 

Accordrng to Activrty personnel, or1 was found In recent years In an electrical manhole located adjacent to 
Structure 143 at the west end of Taylor Drrve, and to the west of the old FFfA It was suspected at the 
trme that the contaminatron found in the manhole was related to the FFfA, or to some other source, 
possrbly Structure 74 

Abandoned Fuel Oil Line 

The abandoned fuel oil Irne, located between Burldrng 86 and Structure A138, was considered by the Navy 
to be a possrble pathway for the mrgratron of petroleum hydrocarbons whrch might have leaked from the 
lrne and therefore was rncluded In the rnvestrgatron descrrbed In thls report Constructron detarls of the fuel 
or1 line appear on a plan dated Aprrl 28, 1944, trtled "Naval Trarnrng Statron Newport R I., Large Ship Pre- 

commrssronrng Traming Center, Engrne Trarnmg Bl'd'g & School, Fuel & Diesel 011 Supply Blow-down 
Tank." The abandoned fuel or1 lrne ran lns~de of a steam trench and delrvered fuel 011 from Structure 86 
to the Engine Trarnrng Buildrng located where Structure A138 now stands. 



A Navy report provided by the Activity (Navy, 1993) refers to an inspection of the fuel oil hne In preparat~on 
for providing a scope of work and a cost estimate for its removal. The report stated that the hne was 
believed to have been out of service for at least 30 years. The inspection revealed that much of the fuel 

oil line was missing, and where it still existed, was corroded, but appeared to be free of any residual fuel 
oil. The report concluded that removing the small amount of remaining pipe would be unnecessary since 
there was no evidence of either fuel oil contamination or residual oil in the line. 

Structure 74 

Structure 74, an oil storage reservoir centrally located on CHI, has been investigated as a potential source 
of petroleum hydrocarbon releases to the environment reported at several areas on-site. Structure 74 was 
constructed dur~ng 1917 as the fuel oil storage system for CHI and consists of two (2) 282,000-gallon 
capac~ty fuel oil storage bunkers (in one structure) Structure 74 provides fuel to the CHI power plant 
(Structure 86) via a subsurface trench and piping system. Structure 74 is rectangular In shape and is 
oriented northlsouth with approximate dimensions of 145 feet long, by 55 feet wide, by 11 feet deep A 
common wall separates the north and south storage vaults The structure was constructed w~th rernforced 
concrete used in the floor slab, walls and ceiling. According to the original plan specifications, four (4) 
Inches of reinforced concrete is present in the floor slab and erght (8) inches of reinforced concrete IS 

present In the walls and ceiling. No informat~on on origlnal structural linings or coatings for the concrete 

surfaces were noted on the drawings. 

From the time of construct~on through most of 1988, No 6 fuel oil was used as the fuel source delivered 

to Structure 74 The fuel type was converted to No. 4 fuel oil in November, 1988. This type of fuel oil is 

presently still bemg used on site Product delivery totals were obtained from NETC for the period 1986 
through 1990. For the three year period between I986 and 1988, deliveries of No. 6 fuel oil amounted to 
an average of 3.70 million gallons of oil each year In 1989, when No 4 oil was being used, the fuel 
delrvery total was approx~mately 3.28 million gallons The 1990 fuel dellvery total was approximately 2 02 
mill~on gallons Fuel dellvery totals for 1991 based on dally dellvery records indicate a total of 
approximately 5 30 milhon gallons del~vered W~thout further evaluation, ~t is not known by Activ~ty 
personnel why annual fuel usage has vaned so much over the last five years for which records have been 
reviewed 

In April of 1989, an oil spill lnc~dent report was frled by, NETC which Indicated that a release of 
approx~mately 200 gallons of No 4 residual heatrng 011 had occurred w~th the spill source listed as 
d~scharge from Structure 74. The lnc~dent was ~nrt~ated by observat~ons of fuel oil in an oillwater separator 
located adjacent to Structure 86 followed by observat~ons of seepage Into an underground valve stahon 
and piping trench next to Structure 74. NETC personnel determ~ned that leakage was occurring from the 

south tank and responded by evacuat~ng the tank w~th~n 24 hours which stopped leakage Into the trench 
Rhode Island Department of Envrronmental Management (RIDEM) was not~f~ed regarding the inc~dent and 
d~scussions were initiated relatwe to invest~gation of the extent of env~ronmental impact. 

In August of 1989, four four-inch ins~de-d~ameter (I d ) PVC monrtorrng wells (MW-1 through MW-4) were 
installed by NETC within approx~mately 50 feet of the north and west s~des of Structure 74. Three of the 
four wells encountered bedrock at depths of approximately ten feet or less w~thout encountering 



groundwater. The remaining well (MW-2) intercept8d grouridwater with an indication that free product was 
also present. 

f. 

In September of 1989, Tracer Research Corporation (Tracer Research) was contracted by NETC to perform 
leak testing of Structure 74. A leak testing method was developed specifically for use at this investigat~on 
area but was not implemented at this time because of the known leakage incident Leak testlng was 

postponed until tank repairs were completed. 

In October of 1989, the interior of the Structure 74 south vault was inspected by NETC personnel prlor to 
repairs. A 25-foot long crack In the concrete floor was observed to be present and actlvely seeping inward. 
Contractors installed a small floor drain and pump in an effort to stop the seepage so the crack could be 
repaired Once seepage was controlled, the records indicate that epoxy was used to seal the floor crack 

In December of 1989, a blended latex membrane liner with reinforcing fabric was epox~ed in place. The 
south tank was later placed back into service. The north tank was similarly lined a short tlme later. Total 
liner thickness is estimated to be approximately 40 ml (mlnlmum thickness) according to installation 
speclficat ions 

In January of 1990, tank leakage testing was initiated to Tracer Research. The testing procedure involved 
Injection of two gallons of a tracer substance into the south tank, followed by injection of air into extenor 
probes along the east side of Structure 74, and collection and analysis of air samples from probes placed 
along other sldes of the tank structure The test was also repeated in the reverse direction. The testing 
ind~cated the presence of very low concentrations of tracer substance In some of the samples A leakage ' 

rate of .0032 gallons per day was calculated by Tracer Research. Because of the low leakage rate, 
assumed to be approximately one gallon per year, Tracer Research certified the tank as not leaking and 
recommended periodlc monitoring to determine h e r  performance over time 

Intermittent monltorlng of oil and water levels in Tracer Research probes by NETC personnel between 
October, 1989 and January, 1990 indicated the reduction of oil in some probes but an increase in oil in 
others NETC personnel noted that three of nlne Tracer Research probes (#I, 2, 4) were not functioning 
on 1/8/90 Sixty percent of the probes were assumed to be present and functioning at the time of the 
Tracer Research leak test on 1/20/90, according to NETC records It IS not known whether the probes 
were reinstalled prior to the leak test or exactly what the rndlcated functioning problem was. 

The south tank was fully returned to servlce In January, 1990. The north tank was br~efly taken out of 
servlce In early 1990 to allow for h e r  lnstallatlon Facllity records indicate that the fuel delivery piping 
between Structure 74 and Structure 86 (Power House) was replaced In 1989 

In August of 1993, Tracer Research tlght-tested Structure 74 by adding a volatile chemlcal tracer to the 
product stored wlthln the two vaults and analyzmg so11 vapor samples collected from probes installed 
around the perimeter of the structure Based on detections of the tracer chemical in soil vapor at greater 
than 0 1 ug/L, Tracer Research classifled Structure 74 as f a h g  the tightness testing (Tracer Research, 

1993). 



In October of 1993, GZA GeoEnvironmental, Inc. (GZA) conducted a subsurface invest~gat~on at Structure 
74. Fwe four-inch i.d. PVC mon~tonng wells (MW-101 through MW-105) were ~nstalled to the east, west 
and north of Structure 74. The wells were installed 35 to 50 feet below ground surface (bgs). Bedrock was 
encountered between 0.5 and 6 feet bgs and the depth to groundwater ranged from 8.2 to 23.8 feet bgs. 
Petroleum odors were noted, during the drilling of MW-103 and MW-104, and 0.04 feet of free product was 
observed in MW-103. Soil or groundwater samples were not submitted for laboratory analys~s during this 
investigation. During a concurrent study performed by GZA in October of 1993 for a proposed library 
located southwest of Structure 74, three test borings were drilled and completed as two-inch i d PVC 
monitoring wells (GZ-1 through GZ-3) The well depths ranged between 24 to 30 feet bgs. Bedrock was 
encountered from 4.5 to 9 feet bgs in all three wells and the depth to the water table ranged from 12 1 to 
15.2 feet bgs. Free product was not noted in any of the wells. Analysis of soil and groundwater samples 

for VOC and total petroleum hydrocarbons (TPH) resulted in one detection of TPH (21 ppm) in a surficial 
soil sample from boring GZ-2. No VOC were detected in any of the soil samples and there were no TPH 

or VOC detections in any of the groundwater samples. 

Structure 74 was last leak-tested by Tracer Research in March of 1994 using the same methodology as 
the August 1993 test. During the March 1994 test, only the north vault was evaluated. The tracer chemical 
was not detected in soil vapor samples and the north vault was classified as passing the tightness test 
(Tracer Research, 1994). According to Activity personnel, the south vault was subsequently emptied, 
cleaned and repalred. As of the date of this Remedial Investigation report, the Navy was evaluating the 
repairs prlor to placmg the vault back Into service. 

In May of 1994, GZA conducted an additional environmental investigation to further evaluate the extent of 
contammation In the vicinity of Structure 74. Four two-inch 1.d. PVC monitoring wells (MW-106 to MW-109) 

were installed north of Structure 74 The wells were installed 15 to 17.5 feet bgs and intercepted the water 
table between 7.8 and 14.0 feet bgs. Free-phase floating product was observed in MW-107, MW-108 and 
MW-109 

Based on the f~ndings of GZA's December 1993 study, NETC contracted with GZA to ~nstall an interim 
separate-phase product recovery system at Structure 74. RIDEM approved the design plans in June of 
1994 and GZA completed installing the system by September of 1994. According to Navy personnel, a 
sewer drscharge permit was obtamed in the spring of 1995 and the system is now operating 

In November of 1994, GZA subm~tted to NETC a Correction Act~on Plan for Structure 74. The plan was 
prepared to address Sections 14 11 and 14 12 of RIDEM's Regulations for Underground Storage Facilities 
Used For Petroleum Products and Hazardous Materials (dated December 1993). The plan provides 
recommendat~ons for the installat~on of up to two add~tional product recovery wells with provisions for the 
capture and storage of the free product, and treatment and d~scharge of the groundwater. 

1.4 PRESENTANDFORMERUNDERGROUNDSTORAGETANKS 

NETC maintams a list of present and former USTs at CHI. Accordmg to Actwity personnel, in addit~on to 

Structure 74, there are 12 other UST locat~ons, of wh~ch, only one (at Structure 29) is presently actwe. The 

remalnmg USTs have been closed and all but one have been removed. Former USTs were present at 



Structure 54 (one UST), Structure 55 (three USTs) and Structure 405 (seven USTs). One former UST has 
been closed in place at Structure 116. 

C' 

Structure 29 is located north of Porter Avenue opposite Structure 74. A 2500-gallon UST used to store No. 
2 fuel oil was installed in 1990, replacing a 3000-gallon UST which was closed and removed. 

Structure 54 IS located approximately 600 feet east-southeast of Structure 74. A 650-gallon fuel oil UST 
was removed in August of 1994. 

Structure 55 is the fire station located approximately 250 feet east of Structure 74. Three USTs were 

removed in August of 1994. These included: one 500-gallon fuel oil UST, one 1000-gallon gasoline UST, 
and one 4000-gallon gasoline UST 

Structure 405 was a gas station formerly located approximately 300 feet south southwest of Structure 149. 
The seven USTs formerly located here included one 20,000-gallon UST used for gasoline, two 10,000- 
gallon USTs used for gasoline, one 10,000-gallon UST used for diesel, two 5000-gallon USTs used for 
gasoline, and one 500-~allon UST used for waste oil. All seven tanks were closed in 1987 and removed 
and the building itself has also been removed. The area is now used for parking 

Structure 116 is the security office at Gate.1 A 2000-gallon UST used to store No. 2 fuel-011 was closed 
in place In 1994 when the building was converted to gas heat. 



2.0 FIELD INVESTIGATION METHODOLOGY 

2.1 MANHOLE INSPECTION 

A manhole inspection survey was conducted at two investigation areas on CHI (Structure 74 and Structure 
143 Manhole~Taylor Drive) for the purpose of determining whether hydrocarbon contamination is present 
within trench backfill materials or the utility lines. Because underground utility trenches may be backfilled 
with material of a higher permeability than the soil the trench is constructed in, the backfill may act as a 
preferential pathway for migration of free-phase petroleum hydrocarbons. Occasionally, hydrocarbons 
which may be present within trench backfill materials will find their way into the utility line itself. Therefore, 
a simple determination of hydrocarbon contamination can sometimes be made via manhole inspection. 

The Halliburton NUS Team identified and opened accessible manhole and storm drain covers for each 
utility (steam service lines, storm drains, sanitary sewer, water mains, telephone and buried electrical 
service) which was found to be within an approximate 400-foot radius of each area. The inside atmosphere 
of the manhole structure was screened using a combustible gas indicator (CGI) before each manhole was 
opened. CGI readings were made by inserting the probe no more than two feet into the manhole opening 
or storm drain cover. If a manhole did not have an opening to insert the probe, the manhole cover was 
removed and a CGI reading was taken before flashlights or tools were used for inspection. After removing 
the manhole cover, the interior of the manhole structure was inspected for visible hydrocarbons and 
hydrocarbon odors. No samples of sediment andlor water were collected from the manholes for laboratory 
analysis because sufficient evidence of petroleum hydrocarbon contamination was not observed. The 
findings of this survey were documented in the field logbook and on facility drawings. 

The results of the manhole inspection survey are summarized by investigation area in Sections 4.1 and 4.3. 

2.2 SOIL BORINGS AND SOIL SAMPLING 

Soil borings were conducted at 13 locations (SB-1 through SB-6 and SB-21 through SB 27) at the Structure 
143 and Taylor Diwe investigation area indicated on Figure 2-1. Of these, 12 were shallow borings 
completed to the water table to determine if hydrocarbons are present at the water table interface and one 
(SB-5) was a deep boring to the bedrock surface. The soil borings were completed in July and August of 
1994 by New England Boring Contractors, Inc. of Glastonbury, Connecticut. A summary of the soil boring 
details is listed in Table 2-1 and boring logs for all of the soil brings are included in Appendix B. 

Three soil borings (SB-1 through SB-3) were completed at approximate 150-foot intervals along Taylor 
Drive. Completion depths of these borings ranged from 12.25 to 14 feet bgs. Two of the borings (SB-2 
and SB-3) were later converted to monitoring wells (ENSR-1 and ENSRQ, respectively) and the third boring 
(SB-1) was backfilled and covered with an asphalt cold patch. 

Three soil borings (SB-4 through SB-6) were completed within the vicinity of the manhole near Structure 
143. Two of these brings (SB-4 and SB-6) were completed from 6.5 to 8.5 feet into the water table to 
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TABLE 2-1 

SUMMARY OF SOIL BORING DATA 
COASTERS HARBOR ISLAND UST REMEDIAL INVESTIGATION 

Total Depth Sample Interval Laboratory 
Soil Boring I.D. (Feet bgs)' Sample I.D. (Feet bgs) Analysis2 

SB-1 14 BBO1AA 6-8 TPH 

SB-2 (ENSR-I)= 12.5 BB02AA 6-8 TPH 

SB-3 (ENSR-2) 12.25 BB03AA 6-8 TPH 

E S R - 3 )  1 12 1 BB06AA 1 6-8 8 8-10 ' 1 TPH I 
1 88-21 1 10.25 1 AB2lAA 1 8.5-10.25 1 TPH I 
I SB-22 9.9 I AB22AA 1 6.5-8.5 1 TPH I 
I - - 1  10.5 I AB23AA 1 2.5-4.5 1 TPH I 

- 

1 88-24 10.5 1 AB24AA 1 4.5-6.5 1 TPH I 
- -. 

SB-25 8.5 AB25AA 4.5-6.5 TPH 

SB-26 8.5 AB26AA 4.5-6.5 TPH 

SB-27 8.5 AB27AA 4.5-6.5 TPH 

' Feet bgs = Feet below ground surface 
'Laboratory analys~s of TPH was by GCIFID, Method SW84618000. 
'Three soil borings were converted to monitoring wells and numbered sequentially (ENSR-1 through 

ENSR-3) as they were installed. 
'Sample BBOGAA was compostted from samples collected at both 6-8' and 8-10' ~n te~a ls .  



a total depth of 12 to 14 feet bgs. Boring SB-6 was later converted into monitoring well ENSR-3. The third 
boring (SB-5) was complet d to a point of refusal which was assum d to b the bedrock surface at 24.75 
feet bgs. Borings SB-4 and SB-5 were backfilled upon completion and covered with an asphalt cold patch. 

Bas d on elevated headspace measurements and petroleum hydrocarbon odors observed in borings SB-2 
and SB-3, an additional seven borings (SB-21 through SB-27) were completed along the roadway south 
of Building 149 to identrfy potential sources. Completion depths for these seven borings ranged from 8.5 
to 10.5 feet bgs. Following collection of subsurface soil samples for laboratory analysis, the borings were 
backfilled and covered with an asphatt cold patch. 

The soil borings were completed with a truck-mounted drilling rig using both four and onequarter-inch i.d. 
hollow-stem augers with an outside diameter (0.d.) of approximately eight inches, and four-inch 0.d. solid- 
stem augers. The solid-stem augers were used above the water table in some of the soil borings which 
were not converted to monitoring wells, to minimize the amount of soil cuttings generated. Split-spoon 
samples were collected continuously from the ground surface to the bottom of each boring using a two-foot 
long split-spoon (two-inch 0.d.). The drilling equipment was steam-cleaned prior to beginning the first 
boring, and again between each boring. The split-spoons were decontaminated between each sample 
using a phosphate-free soap and water wash, followed by a potable water rinse, a methanol rinse, and a 
deionized water rinse. 

Split-spoon samples were collected from each boring for visual inspection, and were placed directly into 
the sample containers for field screening for the presence of VOC using a Foxboro model 128 Organic 
Vapor Analyzer (OVA) flame-ionized detector (FID) and a headspace measurement technique. The sample 
exhibiting the highest VOC headspace concentration (as measured by an OVA) from each boring (for a 
total of thirteen samples) was submitted for laboratory analysis of TPH by GCIFID Method ~~84618000. 
All observations regarding the calibration and responses of the OVA FID and sample selection were 
recorded on the boring logs and in the site logbook. 

Aqueous Quality Assurance/Quality Control (QAIQC) samples were also submitted for laboratory analysis. 
The W Q C  samples consisted of a rinsate blank collected daily and analyzed every other day for TPH 
(GCIFID) and one-time field blanks analyzed for TPH (GCIFID), TCL VOC by method SW84618240, and 
TCL SVOC by method SW84618270. Because the field investigation program for CHI was conducted 
simultaneously with a UST Remedial Investigation at Coddington Cove (to be described in an upcoming 
report due in June 1995), the field blanks included analyses used in both programs. The rinsate blank was 
prepared in the field by pouring deionized water through a decontaminated split-spoon and into the sample 
bottles. The field blanks consisted of deionized water and source water used for decontamination of the 
drilling equipment. No soil W Q C  samples were obtained within the Structure 143Kaylor Drive 
investigation area. 

The results of the soil boring analyses from the Taylor Drive and Structure 143 investigation area are 
discussed in Section 4.1 



The existing monitoring wells installed in the v i c in i  of Structure 74 and the old FFTA were examined to 
verify well location, well integrii, and the presence of water andlor product. The results of the existing well 
evaluation were used to determine which existing wells would be selected for groundwater sampling and 
water level measurements. 

2.4 CONVENTIONAL MONITORING WELL INSTALLATION, DEVELOPMENT AND SAMPLING 

Three conventional monitoring wells were installed at the Structure 143 and Taylor Driie investigation area 
(Figure 2-1) for groundwater quality and water level monitoring purposes. The wells were numbered 
sequentially (ENSR-1 through ENSR-3) as they were installed. These new wells supplement information 
obtained from existing wells in the nearby old FFTA. The well construction details are summarized in Table 
2-2. Appendix C contains the monitoring well construction diagrams. 

The wells were constructed of Schedule 40, two-inch i.d. polyvinyl chloride (PVC) riser pipe and well 
screen, with the screen installed to bridge the water table. The wells were completed with eight-foot 
screens with a slot size of 0.010 inches. A silica sand pack (Number 2 Morie) was placed around the well 
screen to a level of approximately two feet above the top of the screen. A one-foot thick layer of bentonite 
pellets was placed on top of the sand pack. Silica sand was placed on top of the bentonite seal and a 
protective steel casing with a flush-mount cover was cemented in place. All wells were fitted with locking 
caps and keyed-alike locks. 

The monitoring wells were developed during the period of August 3-17, 1994. Development was 
accomplished by alternately surging with a surge block and purging with a submersible pump. The 
objective of the well development was to remove any fine-grained sediments which had settled at the 
bottom of the well or in the sandpack adjacent to the well screen. Well development continued until the 
purge water was as free of suspended sediments as possible and fines which had settled at the bottom 
of the well had been removed. 

A groundwater sampling program was conducted during the period of August 29 through September 2, 
1994. Groundwater samples were collected from each of the three new conventional monitoring wells plus 
1 1 pre-existing conventional monitoring wells installed by others during previous investigations. Pre-existing 
wells at Taylor Drive included MW-5 and MW-7s. Pre-existing wells at Structure 74 included GZ-1 through 
GZ-3, MW-101, MW-102, MW-105, MW-106, MW-107, and MW-108. Well construction diagrams for 
monitoring wells installed by others during previous investigations and sampled during this investigation are 
included in Appendix C. One groundwater sample was also collected from a sump located at Structur 114 
(Figure 2-1). Samples of the floating product observed in wells MW-104 and MW-109 were collected 
instead of groundwater samples. 

A submersible pump and dedicated tubing was used to purge between 1.3 and 7.2 volumes of water from 
each of the 14 wells and the sump prior to collecting the samples. As each well volume was removed, pH, 
conductivity and temperature were measured and recorded on the groundwater sample collection records. 
Purging continued until these parameters stabilized or until the well was pumped dry, indicating that fresh 
groundwater was entering the well (wells which had less than three volumes of water removed were those 



TABLE 2-2 

SUMMARY OF MONITORING WELL CONSTRUCTION DETAILS 
COASTERS HARBOR ISLAND UST REMEDIAL INVESTIGATION 

Ground Screened Depth to Water 
Surface Interval Well Wate? Table 

Elevation (feet Diameter1 (feet Elevation Geological Unit in 
Well I.D. (NGVD)' b g ~ ) ~  Material bgs) (NGVD) Screened Interval4 

ENSR-1 8.72 4.4-12.2 2"lPVC 5.55 3.1 7 Sand, silt and 
gravel 

ENSR-2 6.99 4.1 -1 1.9 2"IPVC 5.59 1.40 Sand, silt and 
gravel; sandy peat 

I ENSR-3 1 6.37 1 4.0-11.8 1 2'1PVC 1 5.44 1 0.93 ; I Sand, silt and 
gravel; bedrock 

SD-1 7.49 5.25-7.25 1.25"lSteel 6.21 1.28 Sand, silt and 
gravel 

SD-2 10.07 6.85-8.85 1.25"lSteel 7.65 2.42 Sand, silt and 
gravel 

SD-7 30.95 7.5-9.5 1.25"lSteel 8.21 22.74 Weathered 
Bedrock 

SD-8 ' 28.13 9.82-1 1.82 1.25"ISteel N/A5 N/A Weathered 
Bedrock 

SD-17 6.70 4.56-6.56 1.25"ISteel 5.33 1.37 Sand, silt and 
gravel 

SD-18 6.80 4.83-6.83 1.25"lSteel 5.39 1.41 Sand, silt and 
gravel 

SD-20 7.1 0 4.65-6.65 1 -25"ISteel 4.85 2.25 Sand, silt and 
gravel 

SD-21 7.60 4.33-6.33 1.25"ISteel 5.32 2.28 Sand, silt and 
gravel 

' NGVD = National Geodetic Vertical Datum, 1929 (feet above sea level) 
Feet bgs = Feet below ground surface 

Water  level measurements were taken on November 9, 1994. 
' Information IS based on visual inspection of spl~t-spoons collected at ENSR-1, ENSR-2 and ENSR-3 and drill cuttings 

from the smalld~ameter wells (SDs). 
Water was not present In SD-8. Free product was measured at 1127 feet bgs. 



' .- 
which w re purged dry). The samples were coll cted with a disposabl bailer. Samples from th three 
new wells and the 11 existing wells were submitted for laboratory analysis of TPH by GCIFID Method 
SW84618000, TCL VOC by Method SW 84618240, TCL SVOC by Method SW 84618270 and RCRA 8 
metals by Method SW 84616000 and 7000 series. The sample from the Structure 114 sump was analyzed 
for TPH by GCIFID Method SW84618000 only. Sufficient free product was present in two existing wells 
(MW-104 and MW-109) for a product sample to be collected, which was analyzed for TPH by GCIFID 
Method SW84618000 only. The groundwater analyses conducted are summarized by well in Table 2-3. 
Copies of the Groundwater Sample Collection Records are included in Appendi D. 

QAIQC samples were also submitted for laboratory analysis. The QAIQC samples consisted of duplicate 
groundwater samples collected at ENSR-1 and MW-105 and two trip blanks. The trip blanks were prepared 
prior to the sampling activities by the subcontractor analytical laboratory and remained with the sampling 
k is  as the samples were collected and shipped to the laboratory. 

The results of the groundwater anatyses are summarized by investigation area in Sections 4.1,4.2 and 4.3. 

2.5 SMALL-DIAMETER MONITORING WELL INSTALLATION, DEVELOPMENT AND SAMPLING 

The UST Remedial Investigation Work Plan for Coasters Harbor Island (Halliburton NUS, 1994) specified 
that the small-diameter wells were to be'driven well points installed within utilrty trench backfill materials 
to determine whether petroleum hydrocarbons were present in the backfill and if so, their lateral extent. 
Several attempts were made to drive the smalldiameter wells, however, these were unsuccessful due to 
the density of the soil. Instead, a truck-mounted drill rig equipped with four-inch 0.d. solid-stem augers was 
used to bore to the water table or to bedrock (whichever came first) to create an opening for the well point. 
The wells consisted of a 1.25-inch i.d. steel riser pipe, drive point and two-foot long screens with a slot size 
of 0.01 0 inches. The assembled well was placed into the borehole and backfilled with drill cuttings or sand 
pack. After approximately 20 minutes the well was checked for the presence of water or petroleum product. 
Where water or product was detected in a well, the well was completed as a permanent installation. In the 
absence of water or product, the well was removed and the boring grouted to the ground surface. At most 
locations, bedrock was encountered before reaching the water table and a well was not completed. Wells 
completed as permanent installations were finished with a protective steel casing with a flush-mount cover 
cemented in place above the well. All wells were f i e d  with locking caps and keyed-alike locks. Table 2-4 
summariies the small-diameter well installations and failed attempts. The well construction diagrams for 
completed small-diameter wells are included in Appendix C. 

Small-diameter monitoring wells were temporarily installed at 21 locations along utility trenches in the three 
investigation areas on CHI (Structure 74, Structure 143 Manhole and Taylor Drive, and the abandoned fuel 
oil line between Building 86 and Structure A138). Eight wells were completed as permanent installations 
and 13 wells were installed and subsequently removed due to the absence of water or product. The 
location of each completed and removed small-diameter well is noted on Figure 2-1. 

A total of 10 small-diameter well installations were attempted at the Structure 74 investigation area. Of 
these, two wells (SD-7 and SD-8) were completed as permanent installations and eight wells (SD-9 through 
SD-16) were installed and removed. The well installation attempts were located along the steam service 
utility trench in Porter Avenue, along the storm drain line north of and perpendicular to Porter Avenue, and 



TABLE 2-3 

SUMMARY OF MONITORING WELL SAMPLING ACTIVITIES 
COASTERS HARBOR ISLAND UST REMEDIAL INVESTIGATION 

AUGUST 29 - SEPTEMBER 2.1994 

; WELL I.D. I SAMPLE I.D. I LABORATORY ANALYSIS' 

?I3: Taylor Drive and Structure 143 Investigation Area 

I ENSR-I I BWOl AA I TPH, VOC, SVOC, METALS 

I ENSR-2 I BW02AA I TPH, VOC, SVOC, METALS 

I ENSR-3 1 BW03AA I TPH, VOC, SVOC, METALS 

I MW-5 I BWMSAA I TPH, VOC,'SVOC, METALS 

I MW-7s I BWBFAA I TPH, VOC, SVOC, METALS 

I MW-102 I A w l  O2A I TPH, VOC, SVOC, METALS 

SD-17 

SD-18 

SD-20 

SD-20 

SD-21 

1 AGAZBA I TPH. VOC, SVOC. METALS 

BWS17A 

BWSl8A 

BWS20A 

BWS2OB 

BWS21A 

MW-104 

MW-105 

MW-105 

MW-106 

IhnW-1OS- 1 AGZACA I TPH, VOC, SVOC, METALS 

TPH 

TPH 

TPH 

TPH 

TPH 

Abandoned Fuel Oil Line lnvesbgation Area 

I SD-7 I AWSO7A I TPH 

A w l  04A 

AWlO5A 

AW105B 

AGZAAA 

I SD-8 I AWSOBA I TPH 

TPH 

TPH 

SD-1 

SD-2 

TPH3 

TPH, VOC, SVOC, METALS 

TPH, VOC, SVOC, METALS 

TPH. VOC. SVOC. METALS 

I BLDG. 114 SUMP 1 ASUOl A I TPH 

CWSOlA 

CWS02A 

' Samples were analyzed by the followng methods: 
TPH - GCIFID, Method SW846/8000, 
TCL VOCs - Method SW846/8240, 
TCL SVOCs - Method SW84618270, and 
RCRA 8 Metals - Method SW84616000 & 7000 Series. 

Mon~toring well MW-109 was ~nconectly labelled MW-103 in the field. 
Product samples were collected from MW-104 and MW-109 and analyzed for TPH. 

Structure 74 lnvestigahon Area 

02-1 

GZ-2 

GZ-3 

MW-101 

AWGlAA 

AWG2AA 

AWG3AA 

AWlOlA 

TPH, VOC, SVOC, METALS 

TPH, VOC, SVOC, METALS 

TPH, VOC, SVOC, METALS 

TPH, VOC, SVOC, METALS 



TABLE 2-4 

SUMMARY OF SMALL-DIAMETER WELL INSTALLATION AlTEMPTS 
COASTERS HARBOR ISLAND UST REMEDIAL INVESTIGATION 

Well Status 
Depth of Well1 (C = Completed 

Well Attempt I.D. (Feet bgs)' R = Rem~ved)~  

I SD-5 Offset 1 8.1 I R I 

Refer to Table 2-2 for the screened intewals for permanently 
completed wells. 

Feet bgs = Feet below ground surface 
' Each smalldiameter well was temporarily installed. Some were 
completed as pennanent ~nstallat~ons 11 water andlor free praduct 
was noted; h e  remainder were removed. 



along th abandoned fuel and steam line that runs downgradient in the parking lot from Structure 74 to 
Port r Avenue. Well d pths ranged b twe n 5.0 and 10.25 f et bgs. 

Five small-diameter well installations were attempted at the Structure 143 Manhole and Taylor Drive 
inv stigation area. Four wells (SD-17, 18, 20 and 21) were completed as permanent installations and on 
well (SD-19) was installed and removed. The well installation attempts were located along the storm drain 
line which runs in a north-south direction east of Structure 143. Well depths ranged between 6.6 and 7.1 
feet bgs. 

Six small-diameter well installations were attempted along the abandoned fuel oil pipeline between Building 
86 and Structure A138. Two wells (SD-1 and SD-2) were completed as permanent installations and four 
wells (SD-3 through SD-6) were installed and removed. Well depths ranged between 7.6 and 9.8 feet bgs. 

The eight smalldiameter monitoring wells remaining as permanent installations were developed on August 
17, 1994 by using a low-flow peristaltic pump. The objective of the well development was to remove fine- 
grained sediments which had settled at the bottom of the well. Well development continued until the purge 
water was as free of suspended sediments as possible and fines had been removed from the bottom of 
the well. 

Groundwater samples were collected on August 29,1994 from each of the permanent smalldiameter wells 
using a peristaltic pump and dedicated tubing. Between 1.8 and 18.5 volumes of water were purged from 
each well prior to collecting a sample. Groundwater parameters including pH, conductivity and temperature 
were measured and recorded on the groundwater sample collection records. Purging continued until these 
parameters stabilized or until the well was pumped dry, indicating that fresh groundwater was entering the 
well (wells which had less than three volumes of water removed were those which were purged dry). The 
samples were submitted for laboratory analysis of TPH (GCIFID) by Method SW84618000. The 
groundwater analyses conducted are summarized by well in Table 2-3. Copies of the Groundwater Sample 
Collection Records are included in Appendix D. 

A W Q C  sample was also submitted for laboratory analysis. The W Q C  sample consisted of a duplicate 
groundwater sample collected at SD-20. 

The results of the small-diameter groundwater analysis are summarized by investigation area in Sections 
4.1, 4.2 and 4.3. 

/ 

2.6 WATER LEVEL AND PRODUCT THICKNESS MEASUREMENTS 

Water level and product thickness measurements were made in 28 new and pre-existing wells on 
November 9, 1994. The data were used to develop a water table elevation contour map and to delineate 
the extent of any free product found. The results are discussed in Section 3.3 and by investigation area 
in Sections 4.1, 4.2 and 4.3. 



2.7 DECONTAMINATION PROCEDURES 

Decontamination procedures were in compliance with RIDEM and Halliburton NUS Team SOP 
requirements as established in the work plan (Halliburton NUS, 1994). All nondisposable sampling and 
t sting equipment which came in contact with the sample medium was decontaminated to prevent cross- 
contamination between sampling points. Disposable sampling equipment was used whenever possible. 
Disposable bailers were used to collect the groundwater samples from the conventional monitoring wells. 
Dedicated tubing was used with the submersible pumps during purging of the conventional wells and with 
the peristaltic pump during purging and sampling of the small-diameter wells. 

For the use of nondedicated sampling equipment which came in direct contact with samples, such as split- 
spoons, surge blocks and submersible pumps, the decontamination sequence was as follows: 

(1) Potable water and non-phosphate detergent (Alconox) wash (scrub equipment with brush). 
(2) Potable water rinse. 
(3) Deionized water rinse. 
(4) Methanol (pesticide grade) rinse. 
(5) Deionized water rinse. 
(6) Air dry. 

Drilling equipment (i.e., augers, drill rods) was decontaminated between borings by steam-cleaninglpressure 
washing at an on-site decontamination pad constructed by the drilling subcontractor. Wash water was 
pumped into a polyethylene storage tank for later characterization and off-site disposal by GAS 
Environmental, Inc. 

2.8 SAMPLE HANDLING AND DATA VALIDATION 

Whil on-site, the samples were stored on ice in an insulated cooler. Samples to be delivered to the 
laboratory were packed in protective wrap and sealed in a cooler with Chain-of-Custody tape. A Chain-of- 
Custody form accompanied the samples from the field to the laboraiory. Soil and groundwater samples 
were delivered to the laboratory within 24 hours of collection. All of the samples were analyzed by CElMlC 
Corporation of Narragansett, Rhode Island. 

The analytical results were reviewed by the Halliburton NUS Team for the following elements: completeness 
of deliverables with requested analyses, sample holding times, detection limits, and quality control results 
for surrogate, laboratory control samples (LCS) and MSIMSD recoveries. In addition, all VOC and SVOC 
sample analyses and results were reviewed for the presence of blank contamination. This review included 
laboratory, field, rinsate and trip blanks. 

The data as reported by the laboratory was within NFESC level "Cu guidelines. Sample detection limits 
met method detection limits (MDL) except for groundwater samples ENSR-1 and MW-108, which required 
dilutions due to high levels of target or non-target compounds. Detection limits inathese samples were 
elevated by the following dilution factors: two times the MDL for ENSR-1 and 100 times the MDL for MW- 
108. Associated quality control results were acceptable for these samples. 



Methylene chloride, chloroform and acetone wer most often det cted in the blanks associated with the 
VOC analys s of thes samples. The pr s nc of blank contaminants indicat that false positive results 
may exist for the contaminant compounds in the associated data. Action levels of 10 times the maximum 
concentration of any compound were used to evaluate the data. Sample results less than the established 
action levels should be considered false positives and have been qualified as undetected [coded U(b)J on 
the sample resutts tables. Di-n-butylphthalate was detected in some of the blanks associated with the 
SVOC analyses. This compound was not detected in any associated samples. Reported metals blank 
result were also evaluated but all metals results exceeded blank action levels and no qualifications were 
necessary for the metals data. 

In order to identify the petroleum hydrocarbon present in the soil, groundwater and product samples, the 
laboratory analyzed a series of petroleum hydrocahn standards. These standards included: kerosene, 
gasoline, fuel oil #2, fuel oil #4, fuel oil #5, fuel oil #6, diesel fuel, jet fuels, motor oil, lube oil and wast oil. 
The laboratory compared sample chromatograms to standard chromatograms and concluded that the 
hydrocarbon pattern, when present in the samples, "most closely matches" the diesel fuel standard 
chromatogram pattern (with one exception at well MW-101 where the hydrocarbon pattern "most closely 
matches" motor oil). The Halliburton NUS Team reviewed the chromatograms and noted many similarities 
and subtle differences between the diesel fuel and No. 4 fuel oil patterns. The hydrocarbon pattern in the 
samples shows a weathered product while the standards represent "fesh" products. Definitive identification 
of petroleum hydrocarbon patterns are frequently hindered by the weathering process. Based on the 
known use of No. 4 fuel oil at Structure 74, it is the opinion of the Halliburton NUS Team that the TPH 
detected at Structure 74 and interpreted by the laboratory as "most closely matchingn diesel fuel may 
actually be No. 4 fuel oil. 

2.9 WASTE HANDLING 

Investigation-Deriied Wastes (IDW) were generated during the field investigation. The wastes consisted 
of drill cuttings, well purge water, used personal protective equipment (PPE), disposable sampling 
equipment, and decontamination wash water. 

Drill cuttings (and split-spoon samples not submitted for laboratory, analysis) that were visibly clean were 
disposed of in or around the boring as general fill. Soils which were visibly contaminated with 
hydrocarbons were stockpiled at the soil staging area located in the parking area west of Building 144 for 
later characterization and off-site disposal by GAS Environmental Inc. The soil was placed on top of a 
polyethylene liner and was overlain by another sheet of polyethylene. The soil stockpile was surrounded 
with haybales to prevent dispersion of the soil by wind or water. 

Well purge and development water from the conventional and small-diameter monitoring wells which was 
visibly free of hydrocarbons was discharged to the ground in the vicinity of the well. Well purge water 
containing visible hydrocarbons was collected and transported to the polyethylene storage tank located at 
the staging area. 

Used PPE was sealed, bagged and disposed of as general refuse. Used sampling equipment was 
disposed of with the PPE as general refuse. 



Phosphat -fr e detergent wash water, rinse water, and dilute decontamination fluids used at each sampling 
location were coll cted and transported from ach sampling location to the poly thylene storage tank , 

located at the staging area. 

Characterization and off-site disposal of the contaminated soil and containerized water was subcontracted 
to GAS Environmental Inc. of Stoughton, MA. Contaminated soils were transported to the Plainville, CT 
Landfill operated by Laidlaw Inc. The water was delivered to United Oil Recovery in Meriden CT for 
treatment/disposal. 

2.1 0 ELEVATION SURVEY 

All of the newly-installed conventional and smalldiameter monitoring wells were surveyed for location and 
elevation. The soil borings were surveyed for location only. Some of the pre-existing wells at Structure 
74 and the old FFTA which were used in the round of water level measurements were also surveyed as 
a quality assknce check in order to compare the results with established data. All of the survey work was 
performed by Louis Federici and Associates, licensed surveyors in the state of Rhode Island. Locations 
of the soil borings and monitoring wells were reported as northing and easting coordinates based on the 
1927 Rhode Island State Plane Coordinate System. Elevations of the monitoring wells were reported in 
feet above sea-level based on the 1929 North American Vertical Datum. 

The survey data are summarized in Table 2-5. The results were used in conjunction with the water level 
and product thickness measurements to generate a groundwater contour map presented in Section 3.0. 



TABLE 2-5 

SURVEYDATA 
COASTERS HARBOR ISLAND UST REMEDIAL INVESTIGATION 

Monitoring Wells 

Description 

Soil Borings and 
Failed Small- 
Diameter Well 
Attempts 

Taylor Drive and Structure 143 Investigation Area 

Northing 
Coordinate1 

, 

Easting 
Coordinate1 

Original 
Grade 
E l e ~ . ~  

Top of 
Casing 
E l e ~ . ~  

Top of 
Riser 
Elev.' 



TABLE 2-5 
SURVEYDATA .. . , > 

COASTERS HARBOR ISLAND UST REMEDIAL INVESTIGATION 
PAGE 2 

Northing Easting 
Description Coordinate' Coordinate' 

Abandoned Fuel-Oil Line 

Monitoring Wells MW101 1 155370.475 1 547015.395 1 51.58 1 53.58 1 53.22 

Monitoring Wells 

Failed Small- 
Diameter Well 
Attempts 

27.61 1 29.49 1 NONE I 

Failed Small- I SD9 

Structure 74 lnvestiaation 

SD1 

SD2 

SD3 

SD4 

SD5 

1 - Based on 1927 Rhode Island State Plane Coordinate System 
2 - Feet above Sea-Level Based on 1929 North Amencan Vert~cal Datum 

156530.769 

156275.044 

156246.44 

156003.733 

155830.1 66 

Diameter Well . 
Attempts 

546670.855 

546628.056 

546554.731 

546520.735 

546499.345 

SDlO 

7.49 

10.07 

. 

155626.61 7 

7.49 

10.07 

546879.3 

7.23 

9.8 

I 



3.0 SITE PHYSIOGRAPHIC CONDITIONS 

3.1 TOPOGRAPHY 

CHI lies off the coast of Newport, Rhode Island within Narragansett Bay. The island is roughly oval in 
shape and is approximately 0.7 miles long by 0.3 miles wide with the long axis trending northlsouth. The 
topography of CHI and the Newport area has been shaped by the underlying bedrock geology, glaciation, 
erosion and filling. Bedrock was the controlling influence in shaping the island during the last period of 
glaciation. Vertical relief totals approximately 65 feet with the island's highest point (represented by a 
bedrock high) being south-centrally located. Approximately 80 to 90 percent of the island is developed and 
covered by pavement or structures. 

3.2 GEOLOGY 

The geology of NETC Newport and CHI is characterized by surficial unconsolidated glacial deposits 
underlain by Pennsylvanian-age, non-marine, sedimentary bedrock. The geology is illustrated on four 
cross-sections; two drawn through the Taylor Driie and Structure 143 investigation area (A-A' and B-B'), 
the other two drawn through the Structure 74 investigation area (C-C' and D-D'). Figure 3-1 indicates the 
area of the four cross-sections. The cross-sections themselves appear as Figure 3-2 (A-A'), Figure 3-3 
(B-B'), Figure 3-4 (C-C') and Figure 3-5 (D-D'). The cross-sections are based on boring logs generated 
during this investigation and boring logs generated by others during previous investigations at Structure 74. 
All of the boring logs are included in Appendix B. 

3.2.1 Description of Unconsolidated Materials 

Unconsolidated materials above the bedrock surface consist of probable fill material, organic material and 
glacial sediments. Probable fill material (brown sand, silt and gravel) was encountered in most of the soil 
borings completed at Taylor Driie during this investigation program. This material was observed to depths 
ranging from 4.5 to 8 feet bgs in SB-1 through SB-5 (see Figure 3-2) and to approximately 2 feet bgs in 
SB-22 and SB-24 through SB-27 (see Figure 3-3). Based on GZA boring logs, fill was observed to 2 feet 
bgs in MW-108 at Structure 74 (see Figure 3-4). , 

Layers of organic material, which consist of sandy peat, roots and other organics, were observed between 
6 to 8 feet bgs in SB-4, SB-5 and SB-6 along Taylor Drive. These layers are believed to be original 
deposition surfaces which represent a buried soil horizon. Soils above these layers would therefore be 
composed of fill material. 

Glacial sediments consist of sand, silt, gravel and till and were deposited 10,000 to 12,000 years ago 
during the Wisconsin glaciation. These glacial deposits directly overlie the bedrock surface, as observed 
in all of the soil borings completed along Taylor Drive. Based on GZA boring logs at Structure 74, till was 
observed in MW-108 to 9 feet bgs (Figure 3-4). 
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NETC is located at the southeastern end of the Narragansett Basin, which is a topographical depression 
that trends in a northlsouth direction and drains directly to the Atlantic Ocean. The Pennsylvanian-ag d 
bedrock on CHI is composed of the Rhode Island Formation, which underlies most of the Narragansett 
Basin. The Rhode Island Formation includes fine to coarse conglomerate, sandstone, lithic graywacke, 
graywacke, arkose, shale and a small amount of meta-anthracite and anthracite. CHI is mostly covered 
with coarse-grained conglomerate layers, which are gray to greenish in color and consist of pebbles, 
cobbles and boulders (up to several feet long) interbedded with sandstone and graywacke. These thick 
conglomerate layers are more resistant to erosion than are the sumunding rocks and thus, are 
topographically higher. Conglomerate was encountered at relatively shallow depths (0.5 to 9 feet bgs) in 
the borings completed by GZA at Structure 74, as depicted in Figures 3-4 and 3-5. Weathered bedrock, 
consisting of grayish silt and fine sand, which crumbled easily when handled, was observed in several of 
the borings completed at Taylor Drive (see Figures 3-2 and 3-3). The weathered bedrock was encountered 
at approximately 12 feet bgs in SB-1, SB-2 and SB-3; at approximately 22 feet bgs in SB-5, and at 
approximately 8 feet bgs in SB-21 and SB-22. 

3.3 HYDROGEOLOGY 

3.3.1 Depth to Groundwater and Groundwater Flow Direction 

The depth to groundwater depends upon the topographic location, time of year and character of subsurface 
deposits. Groundwater is obtained from the unconsolidated glacial deposits of till and outwash and from 
the underlying bedrock of the Rhode Island Formation. Rainfall infiltration is the principal means of 
groundwater replenishment, however, runoff is controlled over much of the island and directed through 
storm drains into the Bay. Seasonal water level fluctuations are common in the area. During the late 
spring and summer, the water table usually declines as a result of evaporation and the uptake of water by 
plants, and rises during autumn and following winter thaws. In addition, tidal influences can effect hourly 
changes in the water table close to the shoreline. 

A round of synoptic water level measurements were made in 28 conventional and small-diameter 
monitoring wells on November 9, 1994. Based on the results, groundwater on CHI is present at shallow 
depths of approximately 5 feet bgs along the shoreline areas where monitoring wells are present (Taylor 
Driie and old FFTA) and at depths of greater than 25 feet bgs inland (near Structure 74). The water table 
measurements and groundwater elevation data are included in Table 3-1. The water table elevation 
contours based on the November 9, 1994 data are depicted on Figure 3-6. The data indicate that 
groundwater is flowing in a radial arc from the vicinrty of Structure 74 towards the northwest, north and 
northeast. In the vicinity of the Taylor Driie and Structure 143 investigation area, groundwater flows to the 
north and northwest and presumably discharges into Narragansett Bay. Tidal fluctuations in monitoring 
wells MW-2 and MW-4 were observed by TRC during the Phase I RI conducted at the old FFTA (TRC, 
1992). During that study, the maximum fluctuation of the groundwater table due to tidal influence was 0.91 
feet as observed in MWQS. 



TABLE 3-1 

WATER LEVEL AND PRODUCT THICKNESS MEASUREMENTS 
COASTERS HARBOR ISLAND UST REMEDIAL INVESTlGATlON 

NOVEMBER 9,1994 

Well 'I.D. Depth to Depth to Elevation of Groundwater Product 
Water' Product1 Riser P~pe Elevabon Thickness 
(Feet) (Feet) (NGVDZ) (NGVDZ) (Feet) 

Taylor Drive and St~cture 143 lnvesbgation Area 
-- 

I ENSR-I ( 4.71 1 , N I A I  7.88 1 3.17 1 NIA 

I ENSR-2 I 4.89 1 NIA I 6.29 1 1.4 1 NIA 

I ENSR-3 I 5.02 1 NIA I 5.95 1 0.93 1 NIA 

I MW-1 I 6.73 1 NIA I 9.47 1 2.74 1 NIA 

I MW-2s I 5.4 1 NIA 1 6.74 1 1.34 1 NIA 

I MW-3 I 5.74 1 NIA I 7.94 1 2.2 1 NIA 

IMW-4 I 4.49 1 NIA I 5.76 1 127 1 NIA 

IMW-5 I 7.3 1 NIA I 10.47 1 3.17 1 NIA 

I MW-7S I 5.63 1 NIA I 8.55 1 2.92 1 NIA 

/ MW-10s 1 6.8 1 NIA I 8.36 1 1.56 1 Nl  A 

SD-17 4.95 NIA 6.32 1.37 NIA 
I I I I I 

I SD-18 I 4.81 1 NIA 1 6.22 1 1.41 1 _ NIA 

b - 2 0  I 4.64 1 NIA I 6.89 1 225 1 NIA 

I SD-21 I 5.04 1 NIA I 7.32 1 228 1 NIA 

I Abandoned Fuel Oil h e  lnvestigabon Area 

SD-1 5.95 NI A 723 1 2 8  NI A 

SD-2 7.38 NIA 9.8 2.42 NIA 

I St~cture 74 lnvestigabon Area 

GZ-1 17.25 NIA 31.18 13.93 NIA 

(32-2 16.38 NIA 40.29 23.91 NIA 

GZ-3 14.12 NIA 36.58 22.46 NIA 

MW-101 26.19 NIA 53.22 27.03 NIA 

MW-102 28.29 NIA 55.22 26.93 NIA 

MW-104 10 9.69 29.93 19.93 0.31 

MW-105 16.81 NIA 38.13 21.32 NI A 

1 MW-106 I 10.44 1 NIA I 2 E  1 NIA 

- 

SD-7 7.87 NIA 30.61 22.74 NIA 

SD6 NIA 11.03 27.89 NIA -0.55' 

Water level and product thickness measurements were taken at the highest polnt of 
the nser plpe. 
NGVD = National Geodetlc Vertical Datum, 1929 (feet above sea level) 
' Product thickness IS estimated, as water was not present in SD6. Product 

thickness is based on the amount of product present in the well. 
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3.3.2 Descripti n f th Ar a Surr undinq th Sit 

According to th Groundwater Classification Map dated June, 1993, RIDEM has classified th groundwater 
on all of Coasters Harbor Island as GB, indicating that it is assumed to be not suitable for public or private 
drinking water use without treatment. The GB groundwater classification applies to groundwater located 
beneath highly urbanized areas with dense concentrations of industrial and commercial activity and the 
areas surrounding and including permanent waste disposal sites. According to the Activity, there are no 
groundwater supply wells other than monitoring wells present on CHI. 



4.0 NATURE AND EXTENT OF CONTAMINATION 

4.1 TAYLOR DRIVE AND STRUCTURE 143 INVESTIGATION 

4.1.1 Results of Manhole Inspection 

As described in Section 2.1 of this report, the objective of the manhole inspection task was to evaluate the 
potential for subsurface migration of petroleum hydrocarbons through buried utillty trenches. This objective 
was met by opening manhole covers and inspecting the interior of the underground utility chambers for the 
presence of hydrocahons. A total of 75 manholes representing storm drains, sewer, electrical and 
telephone utilities were inspected within a 400-foot radius of Structure 143 and along Taylor Drive to 
Structure 158. The manholes inspected are illustrated on Figure 4.1-1. 

Free-phase petroleum product was not observed in any of the utility chambers. The atmosphere within the 
utillty chambers was measured with a CGI; the results never exceeded background and no petroleum odors 
were observed by the field team. A very slight sheen (barely discemable) was observed on top of water 
in three of the manholes (E-2, E-4 and ST-16). The minor nature of the sheens was interpreted as surface 
runoff; therefore no samples were collected for laboratory analysis. 

4.1.2 Results of Soil Borinqs and Soils Analyses 

A total of 13 soil borings were conducted in this investigation area at the locations indicated on Figure 4.1- 
2. The first six borings (SB-1 through SB-6) were conducted along Taylor Driie and in the vicinity of 
Structure 143. Borings SB-2, SB-3 and SB-6 were completed as monitoring wells ENSR-1, ENSR-2 and 
ENSR-3 respectively. Based on the results of elevated headspace measurements and petroleum 
hydrocarbon odors observed in borings SB-2 and SB-3, an additional seven borings (SB-21 through SB-27) 
were conducted approximately 400 feet south of Taylor Driie to identrty potential sources. 

One soil sample from each boring was submitted for laboratory analysis of TPH (GCIFID). The 
methodology used to conduct the borings and collect the soil samples is described inssection 2.2 of this 
report. 

4.1.2.1 TPH in Soils 

The only TPH detections occurred at SB-2 (760 mglkg), SB-3 (550 mgkg) and SB-4 (13 mgkg). The 
fingerprint analysis for TPH was reported by the laboratory as most closely matching diesel fuel. TPH was 
not detected at any of the other soil borings. The analytical results are summarized in Table 4.1-1 and are 
displayed on Figure 4.1 -2. 
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TABLE 4.1-1 

COASTERS HARBOR ISLAND UST RVCTO 150 
TAYLOR DRIVE AND STRUCTURE 143 INVESTIGATION 

TPH IN SOIL 

BORNQ ID: 

M P L E  ID: 

DEPTH 0: 
DATE 8AUPLED: 

UBORATORI ID: 
TPH 8 a ~  ~QIKG)  

GASOLINE 

DIESEL FUEL 550 I l S ( 1 l U  112U 1 l l U  I l l u  

KEROSENE 

JP-4 JET FUEL 

JET FUEL A 

JP-5 JET FUEL 

MOTOR OIL 

#2 FUEL OIL 

1.4 FUEL OIL 

1 5  FUEL OIL 

15) FUEL OIL 

WASTE OIL I I l l U  I12U I l l U  I l l U  

U - Undeteded at specified detectbn flmlt. 



4.1.3 Results f Well Installati n and Groundwat r Analvs s 

Three conventional monitoring wells (ENSR-1 through ENSR-3) and four permanent small-diameter w Ils 
(SD-17, SD-18, SD-20, and SD-21) were installed at the locations indicated on Figures 4.1 -3 through 4.1 -6. 

Approximately one week after development, groundwater samples were collected from ENSR-1, ENSRQ, 
ENSR-3, SD-17, SD-18, SD-20 and SD-21, as well as nearby monitoring wells MW-5 and MW-7s installed 
by TRC during previous investigations at the old FFTA. Groundwater samples collected from ENSR-1, 
ENSRP, ENSR-3, MW-5 and MW-7 were analyzed for TPH (GCiFID), VOC, SVOC and RCRA 8 Metals. 
A duplicate field sample was collected from ENSR-1 and submitted for analysis along with the regular field 
sample. Groundwater samples collected from SD-17, SD-18, SD-20 and SD-21 were analyzed for TPH 
(GCFID) only. The methodology used to install and develop the conventional ENSR-series and small- 
diameter monitoring wells, and to collect the groundwater samples is described in Sections 2.4 and 2.5 of 
this report. 

The following sub-sections summarize the results of groundwater analyses for TPH, VOC, SVOC and 
RCRA 8 metals and include federal and state standards for Maximum Contaminant Levels (MCLs). RlDEM 
uses the US EPA Drinking Water Standard MCLs for sites which have groundwater classified as GA. For 
sites where groundwater is classified as GB, RlDEM has no published standards for MCLs, but instead 
examines the sites on a case-by-case basis (personal communication 11/7/94). As discussed in Section 
3.3 of this report, groundwater at all of NETC Newport is classified as GB and the US EPA Drinking Water 
Standard MCLs do not apply. However, in the absence of any published RlDEM groundwater MCLs for 
GB-classified sites, the US EPA MCLs have been included for discussion purposes. 

4.1.3.1 TPH in Groundwater 

The only TPH detections occurred at ENSR-1 (1 1 mglL in the field sample, 9.8 mglL in the field duplicate 
sample) and ENSRB (1.4 mglL). The fingerprint analysis for TPH was reported by the laboratory as most 
closely matching diesel fuel. As discussed in Section 2.8, it is the Halliburton NUS Team's opinion that, 
due to similarities between standard chromatograms, the TPH reported in these samples is most likely No. 
4 fuel oil. TPH was not detected at any of the other conventional or small diameter monitoring wells 
sampled. The analytical results are summarized in Table 4.1-2 and are depicted on Figure 4.1-3. 

The US EPA does not presently have a Drinking Water Standard MCL for TPH. 

4.1.3.2 VOC in  Groundwater 

The only VOC detections occurred at ENSR-1. Benzene was detected at an estimated concentration 
(below the detection limit) of 1.0 ug/L in both the field sample and the duplicate field sample. Total xylenes 
were detected at an estimated concentration (below the detection limit) of 2.0 ug/L in the field duplicate 
sample, but were undetected in the regular field sample. There were no other VOCs detected in the two 
samples from ENSR-1 and no VOCs were detected in any of the other groundwater samples collected from 
the conventional monitoring wells in this area. The analytical results are summariued in Table 4.1-4 and 
are depicted on Figure 4.1-3. 
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TABLE 4.14 
COASTERS HARBOR ISLAND UST RVCTO 150 
TAYLOR DRIVE AND STRUCTURE 143 INVESTIGATION 
SVOC's IN GROUNDWATER 
PAGE 2 

WELL ID 

SAMPLE ID 

LABORATORY ID 

SAMPLE DATE 

UNITS 

TCL SEMNOLATILES 

AceMPMWENL 
2,4-DMITRWHENOt 
4- NITROPHENOL 
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DkttJYL PHI HALATE 
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4 - NtTROANktNE 
4,6-DMKRCC-2-MET MPHENOL 
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INOEiW(f ,2,34d)PYRENE 
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J = Estimated value; resuit less than detection limit. 
Dup = Field duplicate sample. 

15' 4 
mu 
50 U 

11 J 
# U  
20 u 
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17 J 
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# U  
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201) 
mu 
20 U 
20 U 

2QU , 

20 U 
20 U 

20 U 
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20 U 
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w / L  
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I0 u 
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18 
1 J  

I0 U 
10 Lt 
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I0  u 
to u 
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10 U 

to u 
rt) u 
10 U 

10 U ' 

10 0 
t o  u 
10 u 
10 U 

MW-7 

BWBFAA. 

940767-07 

8130194 

ueA 



The US EPA Drinking Water Standard MCL for benzene is 5.0 ug/L and for total xyl nes is 10,000 ugIL. 
Neither of these standards were exceeded. 

4.1.3.3 SVOC in Groundwater 

The only SVOC detections occurred at ENSR-1 and ENSRQ. At ENSR-1, nine SVOC compounds were 
detected, of which seven were polynuclear aromatic hydrocarbons (PAHs) associated with fuel oil. Total 
PAH detections were 230 ug/L in the field sample and 144 ugR in the field duplicate sample. The PAH 
compound detected at the highest concentration was 2-methylnaphthalene at 140 ug/L in the field sample 
and 48 ug/L in the field duplicate sample. Non-PAH detections at ENSR-1 totaled 4 ugR in the field 
sample and 6 uglL in the field duplicate sample (both were estimated concentrations below the detection 
limit). At ENSR-2, the only SVOC detected was bis(2-ethylhexy1)phthalate at an estimated concentration 
(below the detection limit) of 1.0 ug/L. Bis (2-ethylhexy1)phthalate is frequently associated with laboratory 
contamination, but was not detected in the field or laboratory blanks analyzed with these samples. Results 
for this compound less than the contract required detection limit (CRDL) of 10 ugR, should be used with 
caution since they may be associated with laboratory "background" levels. Results greater than the CRDL 
should not be eliminated from consideration, but should be used with discretion. SVOCs were not detected 
in any of the other groundwater samples collected from the conventional monitoring wells in this area. The 
analytical results are summarized in Table 4.1-4 and are depicted on Figure 4.1-5. 

The US EPA does not presently have Drinking Water Standard MCLs for any of the PAHs or other SVOCs 
detected at this investigation area. 

4.1.3.4 Metals in Groundwater 

Arsenic, barium and lead were detected in all of the groundwater samples. Chromium was detected in all 
of the samples except the one from MW-7. Mercury was only detected at ENSR-1, ENSR-3 and MW-5. 
Silver was only detected at MW-5. Cadmium and selenium were not detected in any of the samples. In 
accordance with the Work Plan, the samples were not filtered prior to preservation and some portion of the 
concentration of metals present may represent metals occurring in sediments inadvertently collected with 
the water samples. The anabical results are summarized in Table 4.1 -5 and are depicted on Figure 4.1 -6. 

The US EPA Drinking Water Standard MCL for lead (15 ug/L) was exceeded at ENSR-1 (131 ug/L in the 
field sample and 127 ugR in the field duplicate sample) and ENSRB (170 ugR). Drinking Water Standard 
MCLs were not exceeded for any other RCRA 8 metals in any of the other groundwater samples collected 
from the conventional monitoring wells in this area. 

4.1.4 Water Level Measurements 

On November 9, 1994, water level measurements were made in all accessible conventional and small- 
diameter monitoring wells in the vicinity of the Taylor Drive and Structure 143 investigation area, the 
abandoned fuel oil line investigation area, and the Structure 74 investigation area. The results were used 
to produce the water table contour map (Figure 3-6). 



TABLE 4.1-5 

WELL ID: 
MMPLE ID: 

LABORATORY ID: 
SAMPLE D A E  

UNITS: 

AR86MC 
BA#Uhl 
CADMIUM 
CHROMIUM 
tEAa 
MERCURY 
SELENUM 
SILVER 

COASTERS HARBOR ISLAND UST RVCTO 150 
TAYLOR DRIVE AND STRUCTURE 143 INVESTIGATION 

METALS IN GROUNDWATER 

ENSR- 1 
BIllEDlbA 

940768-01 

8/29/94 
ueA 

f. Dup = Fiekl duplicate sample. 
A 

a MCL = Maxbnum Cmbmlnant Level 

ENSR- 1 dup 
BWlAB 

940768-02 

8RWas 
rg A 

ENSR- 2 
BW02AA 

940768-04 

ww 
ueA 

ENSR- 3 
B w m A  

94076&-05 

e r n  
ugA 

24.9 Im.0  6.8 
28 

4 u 4 U 
14.9 7.4 
$2.0 170 
a18 u 0.w 

4 u 4 U 
4 U 4 U 

1W 
4 U 

45.3 
'IS1 

0 . a  
4 U 
4 U 

MW-5 
BHmASdA 

040766-08 

asyes 
rgA 

168 
4 U 

36.7 
1 27 

0.49 
4 U 
4 U 

MW-7 
B W F M  

940787- 07 

wcw 
wn 

B.8 
38 

4 U 
15.4 
f 1.9 
0.40 

4 U 
5.8 

2.3 
21)1 

4 u 
7.0 U 
8,U 

a m  u 
4 U 
4 U 



In the vicinity of the Taylor Driie and Structure 143 investigation area, water level measurements were 
made in 14 conventional and small diameter monitoring wells. Depth-to-water varied from 7.61 f t bgs 
at MW-5 to 4.78 feet bgs at MW-4. As illustrated on Figure 3-6, groundwat r in this ar a flows towards 
the north and northwest and discharges into Narragansett Bay: Free-phase petroleum hydrocarbons were 
not observed in any of the monitoring wells within this investigation area. 

4.1.5 Conclusions 

Based on the results of the manhole inspection, the underground utilities at this investigation area do not 
appear to act as a conduit for the migration of freephase hydrocarbons. Of the 75 manholes inspected, 
none contained free-phase petroleum hydrocarbons or petroleum odors. A slight sheen, believed to be 
related to surface run-off from parking lots and other paved areas was observed in three of the manholes. 

Based on the round of water level measurements, it was determined that groundwater flows to the north 
and northwest. It is assumed that the groundwater eventually discharges into Narragansett Bay. Free- 
phase petroleum hydrocarbons were not detected in any of the monitoring wells. 

The results of the TPH analyses for soil, and groundwater analyses for TPH, VOC and SVOC indicate that 
a release of petroleum hydrocarbons has occurred in the vicinity of Taylor Drive near the northern side of 
Structure 149. This release is believed to be related to the historical use of the old FFTA located to the 
north and northeast of the Taylor Drive investigation area. The conclusion that the old FFTA is the source 
of subsurface contamination detected along Taylor Drive is based on the following: 

The results of the Phase II Remedial Investigation of the old Fire Fighting Training Area (TRC, 
1994) revealed the presence of subsurface petroleum contamination in soils upgradient of the old 
FFTA in the general vicinrty of Taylor Driie. Subsurface soil samples collected by TRC from well 
borings MW-5 and MW-7 had a petroleum odor and sheen, and contained total SVOC detections 
of 12,875 ppb and 18,500 ppb respectively. Almost all of the SVOC detected represented PAHs, 
indicating petroleum contamination. 

The TRC investigation did not establish the limits of contamination in the southwesterly direction 
(the area now occupied by monitoring wells ENSR-1 and ENSRQ). Subsurface soil samples 
from the borings for ENSR-1 and ENSR-2 (borings SB-2 and SB-3 respectively) also exhibited 
a petroleum odor and sheen and contained elevated concentrations of TPH (760 mgkg and 550 
mglkg respectively). Like MW-5 and MW-7, the groundwater sample from ENSR-1 contained 
only low to trace concentrations of SVOCs, primarily PAHs. 

Structure 149 does not appear on the list (discussed in Section 1.4) of present and former UST 
locations at CHI. There were no TPH detections in the seven soil borings conducted south of 
&ructure 149, indicating that a source upgradient of Structure 149, such as Structure 74 or the 
former filling station at Structure 405 (no longer in existence) is unlikely. 

There were no TPH detections in the groundwater samples obtained from SD-17, SD-18, SD-20, 
and SD-21 located between Structure 149 and Structure 1164, thus ruling out the possibility of 
a source to the west of Structure 149. 



The results of the manhol inspection task indicate that the und rground utilities are not a conduit 
for subsurface migration of p troleum hydrocarbons, and th contaminants d tect d north of 
Structure 149 were probably not transported there via underground utility trenches. 

Dissolved concentrations of TPH, VOC and SVOC in groundwater do not trigger any federal or state MCLs 
at this time, however, dissolved concentrations of lead in the groundwater exceed the federal Drinking 
Water Standard MCL at ENSR-1 and further to the west at ENSR-3. There is insufficient data at this time 
to evaluate potential sources of the elevated lead concentrations in groundwater, however dissolved 
concentrations of metals are often elevated when petroleum hydrocarbons are present in the groundwater. 
The reason for this is that petroleum hydrocarbons provide a source of microbiologically available carbon, 
which stimulates microbial growth when released to the subsurface. The increase in microbial activity often 
results in a decrease in dissolved oxygen and a corresponding decrease in the Eh of the groundwater. 
The decrease in Eh can result in the reduction of some metals to a more soluble state (Pannell, Levy; 
1993). While this may explain the elevated lead detection at ENSR-1, it does not explain the elevated lead 
detected at ENSRS since that well did not have any TPH detected in the sample collected from it. It is 
also possible that the elevated concentration of metals in groundwater is the result of high concentrations 
of metals naturally occurring in soil andlor bedrock at the investigation area. Background samples were 
not collected during this investigation, therefore a comparison of the investigation area results to 
background was not made. 

The soil samples containing the highest TPH concentrations were obtained from 6-8 feet below pavement. 
Potential receptors would include construction or utility workers opening an excavation to that depth. Based 
on headspace measurements (recorded on the boring logs provided in Appendix B), subsurface soils above 
that depth may also contain TPH at lower concentrations. 

Potential receptors of contaminated groundwater are limited by the following: 

No GB groundwater MCLs have been established. Applying the stricter GA standard (which uses 
the federal Drinking Water MCLs), all of the dissolved contaminants for which MCLs exist, with 
the exception of lead, occurred below the established MCLs. 

There are no known groundwater wells (other than monitoring wells) in the vicinity of the 
investigation area and therefore no direct contact by site personnel with contaminated 
groundwater. 

Although ENSR-1 contained the highest concentrations of dissolved TPH, VOC and SVOC, there 
were no contaminants detected in downgradient well MW-7 indicating that contamination from this 
area is probably not migrating to the north at this time. 

The quality of the groundwater discharging into Narragansett Bay was not evaluated during this 
investigation. Therefore it is unknown if the elevated dissolved lead concentration detected at ENSR-3 is 
migrating into the bay. If contaminated groundwater was discharging to the bay, it would become 
immediately diluted with the waters of the bay and potential receptors would include humans and 
environmental organisms in contact with or ingesting organisms that were in contact with waters of the bay. 



4.1.6 R commendati ns f r Further lnvestiqati n andlor C rrectiv Acti n 

The subsurface contamination identified in this investigation area cannot be attributed to any known existing 
or former UST, but may be related to the historical use of fuel oil and waste oil during fire fighting exercises 
at th old FFTA located adjacent to this investigation area. This site is being addressed separately under 
the Installation Restoration Program. No further action is recommended under the UST program. 

4.2 ABANDONED FUEL OIL LINE 

The objective of the abandoned fuel oil line investigation was to determine if petroleum hydrocarbons were 
present in the materials used as backfill for the utility trench which contained the former fuel oil line. It was 
anticipated that the objective would be met through the installation of up to six small-diameter driven wells 
in the trench backfill materials. During the investigation it was discovered that the utility trench consisted 
of concrete which was probably poured in place within an excavation made in the till or bedrock. Due to 
the absence of trench backfill material, and the frequent occurrence of bedrock at or just below the ground 
surface only two of the six well locations were completed as monitoring wells (SD-1 and SD-2). 

4.2.1 Results of Well Installation and Groundwater Analyses 

The installation of small-diameter monitoring wells was attempted at the six locations (SD-1 through SD-6) 
indicated on Figure 4.2-1. These locations were chosen to provide broad coverage along the route of the 
abandoned fuel oil line which formerly connected Stnrcture 86 and Structure A138. Bedrock was 
encountered above the water table at four of the six locations (SD-3 through SD-6), preventing the 
completion of monitoring wells at these locations. Small-diameter wells were'successfully installed at 
locations SD-1 and SD-2. 

Groundwater samples were collected from SD-1 and SD-2 and submitted for analysis of TPH (GCIFID) 
only. The methodology used to install and develop the small-diameter monitoring wells and to collect the 
groundwater samples is described in Sections 2.4 and 2.5 of this report. 

4.2.1.1 TPH in Groundwater 

TPH was not detected in groundwater from either SD-1 or SD-2. The analytical results are summarized 
in Table 4.2-1 and are illustrated on Figure 4.2-1. 

4.2.2 Water Level Measurements 
\ 

On November 9, 1994, water level measurements were made in all accessible conventional and small- 
diameter monitoring wells in the vicinity of the Taylor Driie and Structure 143 investigation area, the 
abandoned fuel oil line investigation area, and the Structure 74 investigation area. The results were used 
to produce the water table contour map (Figure 3-6). 

In the abandoned fuel oil line investigation area, water level measurements were made in the two small- 
diameter monitoring wells (SD-1 and SD-2). Depth-to-water varied from 6.21 feet bgs at SD-1 to 7.65 feet 
bgs at SD-2. As illustrated on Figure 3-6, groundwater in this area flows to the northwest and presumable 
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TABLE 4.2-1 

COASTERS HARBOR ISLAND UST RUCTO 150 
ABANDONED FUEL OIL LINE INVESTIGATION 

TPH IN GROUNDWATER 

SAMPLE ID: CWSOIA 
DATE SAMPLED: 08/30/04 

TPH In Groundwater (mall) I 
I 

DIESEL FUEL 1 u 1 U 

KEROSENE 1 U . 1 u  

JP-4 JET FUEL 1 u 1 U 

JET FUELA 1 u 1 u 
I 

JP-5 JET FUEL 11 u 1 1  u 

MOTOR OIL 11 u 

#2 FUEL OIL 1 U 1 U 

6 4  FUEL OIL 1 U 1 U 

WASTE OIL 

U = Undetected at specified detection limit. 
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discharges into Narragans tt Bay. Fr e-phase petroleum hydrocarbons were not observed in either of the 
small-diameter monitoring w Ils within this inv stigation ar a. 

4.2.3 Conclusions 

Petroleum hydrocarbons were not observed in any of the six well locations during well installation. At the 
two locations where wells were completed and sampled (SD-1 and SD-2), TPH was not detected in either 
of the two groundwater samples analyzed. A fuel line inspection report provided by the Activity (discussed 
in Section 1.3.2) stated that much of the fuel oil line was missing, and where it still existed, was corroded, 
but appeared to be free of any residual fuel oil. The report concluded that removing the small amount of 
remaining pipe would be unnecessary since there was no evidence of either fuel oil contamination or 
residual oil in the line. 

Based on the data generated during this investigation, the abandoned fuel oil line does not appear to 
represent a potential source of, or conduit for, subsurface petroleum hydrocarbon contamination. 

Based on the round of water level measurements, it was determined that groundwater in the vicinity of 
monitoring wells SD-1 and SD-2 flows to the northwest. It is assumed that the groundwater eventually 
discharges into Narragansett Bay. 

4.2.4 Recommendations for Further Investigation andlor Corrective Action 

Based on the data generated during this investigation, no further investigation or corrective action is 
recommended for the abandoned fuel oil line. 

4.2.5 Potential Remedial Measures 

Based on the data generated during this investigation, no remedial measures are necessary for the 
abandoned fuel oil line. 

4.3 Structure 74 and Porter Avenue Investigation 

The objective of the Structure 74 and Porter Avenue investigation was to determine the extent of petroleum 
hydrocarbon release in the vicinity of Structure 74. As described in Section 1.3.2 of this report, previous 
investigations of Structure 74 had resulted in the identification of free-phase petroleum product in the 
subsurface north of the structure and the discovery that Structure 74 contained fractures in the floor of the 
south vault (since repaired). Due to the number of monitoring wells already installed around Structur 74, 
no additional soil borings or conventional monitoring wells were installed around the structure during this 
investigation. Two small-diameter monitoring wells were installed along the fuel-oil line between Structure 
74 and Porter Avenue, and eight were attempted at several locations adjacent to underground utilities along 
Porter Avenue and north of Porter Avenue. 



4.3.1 R sults of Manh I lnsp cti n 

As described in Section 2.1 of this report, the objective of the manhole inspection task was to valuate th 
potential for subsurface migration of petroleum hydrocarbons through buried utillty trenches. This objective 
was met by opening manhole covers and inspecting the interior of the underground utility chambers forth 
presence of hydrocarbons. A total of 55 manholes representing storm drains, sewer, electrical and 
telephone utilities were inspected within a 400-foot radial arc north of Structure 74. The manholes 
inspected are illustrated on Figure 4.3-1. 

Free-phase petroleum product was not observed in any of the manholes. The atmosphere within the 
manholes was measured with a CGI; the results never exceeded background and no petroleum odors were 
observed by the field team. A very slight sheen was observed on top of water in one of the utility chambers 
(MH-16) and was interpreted as surface runoff from a parking lot. Due to the minor nature of the sheen, 
no samples were collected. Absorbent pads and possible petroleum stains were observed in MH-28 
located along the' fuel oil line from Structure 74 to Porter Avenue. Because this material was related to a 
known, well documented release of fuel oil in April of 1989 (Navy, 1989), no samples were collected. 

4.3.2 Results of Small-Diameter Well Installation and Groundwater Analyses 

Two small-diameter wells (SD-7 and SD-8) were completed as permanent installations along the fuel-oil 
line between Structure 74 and Porter Avenue. Groundwater samples collected from SD-7 and SD-8 were 
analyzed for TPH (GCIFID). Samples were also collected from existing monitoring wells installed by others 
during previous investigations at and in the vicinity of Structure 74. These wells included: MW-101, MW- 
102, MW-104, MW-105, MW-106, MW-107, MW-108, MW-109, GZ-1 , GZ-2 and GZ-3. Groundwater 
samples collected from MW-101, MW-102, MW-105, MW-106, MW-107, MW-108, GZ-1 , GZ-2 and GZ-3 
were analyzed for TPH (GCIFID), VOC, SVOC and RCRA 8 metals. A duplicate field sample was collected 
from MW-105 and submitted for analysis along with the regular field sample. A groundwater sample was 
also collected from a sump located in the basement entrance to Structure 114 and was analyzed for TPH 
(GCIFID) only. Product samples collected from MW-104 and MW-109 were analyzed for TPH (GCIFID) 
only. The methodology used to install and develop the smalldiameter monitoring wells, and to collect the 
groundwater samples, is described in Sections 2.4 and 2.5 of this report. 

Th following subsections summarize the results of groundwater analyses for TPH, VOC, SVOC and 
RCRA 8 metals and include federal and state standards for MCLs. RlDEM uses the US EPA Drinking 
Water Standard MCLs for sites which have classified as GA. For sites where groundwater 
is classified as GB, RlDEM has no published standards for MCLs, but instead examines the sites on a 
case-by-case basis (personal communication 11/7/94). As discussed in Section 3.3 of this report, 
groundwater at all of NETC Newport is classified as GB and the US EPA Drinking Water Standard MCLs 
do not apply. However, in the absence of any published RlDEM groundwater MCLs for GB-classified sites, 
the US EPA MCLs have been included for discussion purposes. 

4.3.2.1 TPH in  Groundwater 

The only TPH detections in groundwater occurred at MW-101 (5.5 mglL), MW-107 (3.6 mgR), MW-108 (28 
mg/L), SD-7 (2.1 mg/L) and SD-8 (3.4 m a ) .  The fingerprint analysis of TPH was reported by the 
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laboratory as most closely matching di sel fuel at MW-107, MW-108, SD-7 and SD-8. As discussed in 
Section 2.8, it. is the Halliburton NUS Team's opinion that, due to similarities b twe n standard 
chromatograms, the TPH reported in these samples is most likely No. 4 fuel oil. The TPH at MW-101 was 
interpreted by the laboratory as motor oil. TPH was not detected at any of the other conventional or small 
diameter monitoring wells or in the Structure 114 sump. The analytical results are summarized in Tabl 
4.3-1 and are depicted on Figure 4.3-2. 

Th US EPA does not presently have a Drinking Water Standard MCL for TPH. 

4.3.2.2 VOC in Groundwater 

The only VOC detections occurred at MW-101 and MW-108. At MW-101, styrene was detected at 11 ug/L. 
At MW-108, carbon disulfide was detected at an estimated concentration (below the detection limit) of 5.0 
ugR and toluene was detected at an estimated concentration (below the detection limit) of 4.0 udL. There 
w re no other VOCs detected in any of the other groundwater samples collected in this area. The 
analytical results are summarized in Table 4.3-2 and are depicted on Figure 4.3-3. 

The US EPA Drinking Water Standard MCL for styrene is 100 uglL; for toluene the-%k~%Y'4000 ug/L. 
Neither of these standards were exceeded. There is no US EPA Drinking Water Standard MCL for c a h n  
disulfide at present. 

4.3.2.3 SVOC in Groundwater 

The only SVOC detections occurred at MW-101, MW-106, MW-107 and MW-108. At MW-101 and MW- 
106, the only SVOC compound detected was bis(2-ethylhexy1)phthalate at an estimated concentration 
(below the detection limit) of 3.0 ug/L at MW-101 and 4.0 ug/L at MW-106. At MW-107 a total of seven 
SVOC compounds were detected, six of which were polynuclear aromatic hydrocarbons (PAHs) associated 
with fuel oil. Total PAH detections were 38 uglL. The PAH compound detected at the highest 
concentration was 2-methylnaphthalene at 23 ug/L. The remaining PAHs were all detected at trace 
estimated concentrations below the detection limit. The only non-PAH compound detected at MW-107 was 
bis(2-ethylhexy1)phthalate at 28 uglL. At MW-108, two SVOC compounds were detected at estimated 
concentrations below the detection limit, both of which were PAHs: 2-methylnaphthalene at an estimated 
concentration (below the detection limit) of 42 uglL and phenanthrene at 20 ug/L. Bis(2- 
ethylhexy1)phthalate is frequently associated with laboratory contamination, but was not detected in field 
or laboratory blanks analyzed with these samples. Results for this compound less than the CRDL of 10 
ug/L, should be used with caution since they may be associated with laboratory "background" labels. 
Results greater than the CRDL should not be eliminated from consideration, but should be used with 
discretion. SVOCs were not detected in any of the other groundwater samples collected in this area. The 
analytical results are summarized in Table 4.3-3 and are depicted on Figure 4.3-4. 

The US EPA does not presently have Drinking Water Standard MCLs for any of the PAHs or other SVOCs 
detected at this investigation area. 



TABLE 4.3-1 

COASTERS HARBOR ISLAND UST RVCTO 150 
STRUCTURE 74 INVESTIGATION 
TPH (GCIFID) IN GROUNDWATER 

L 

U = Undetected at specMed detection 

WELL ID: 
SAMPLE ID: 

DATE SAMPLED: 
LABORATORY ID: 

TPH In Groundwater (mgk) 

GASOLINE 

DIESEL FUEL 

KEROSENE 

JP-4 JET FUEL 

JET FUEL A 

JP-5 JET FUEL 

MOTOR OIL 

#2 FUEL OIL 

#4 FUEL OIL 

#6 FUEL OIL 

WASTE OIL 

MW-102 

AW102A 
08/90/84 

940771 -04 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

limit. 

MW-lo1 

AWlOlA 

08/90/84 
940771 -03 

5.5 

MW-105 

AWlOSA 

08/31/84 
840771 -08 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

MW-10Sdup 
Awl  OSB 
08/31/B4 

940771 -07 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

MW-1- 

AGZAM 

08/31/B4 
940771 -01 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

MW-107 

AGZABA 

08/31/B4 
940771 -02 

3.6 

MW-108 

AGZACA 

09/01/84 
940777-1 

28 

02 -1  

AGWIAA 

OB/Ol/B4 
940787-01 

1 U 

i u  

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

GZ-2 

AGW2AA 

OB/Ol/B4 
940767-02 

1 U 

1 u 

1 U 

1 U 

1 U.  

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

02-3  

AGWSAA 

09/01/84 
840787-03 

1 U 

1 u 

1 U 

! U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 



TABLE 4.3-1 
COASTERS HARBOR ISLAND UST RUCTO 150 
STRUCTURE 74 INVESTIGATION 
TPH (GCFID) IN GROUNDWATER 
PAGE 2 

I DATE SAMPLED: 1 08/90/94 1 08/90/94 1 08/90IBI 

WELL ID: 

SAMPLE ID: 

1 GASOLINE I I 11 U 

SD-7 

AWS07A 

SD-8 

AWSO8A 

LABORATORY ID: 

TPH In Groundwater (mgR) 

Bldg114S~mp 

ASUOl A 

1 KEROSENE I I 11 U 

940767-05 

DIESEL FUEL 

I JP-4 JET FUEL I 

I JP-5 JET FUEL I 

940767-08 

2 1  

I MOTOR/LUBE OIL I 

940771 -08 

3.4 

1 #6 FUEL OIL I I 11 U 

1 U 

#2 FUEL OIL 

#4 FUEL OIL 

I WASTE OIL I 

1 U 

1 U 

U = Undetected at specified detection limit. 
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TABLE 4.3-3 
COASTERS HARBOR ISLAND UST RVCTO 150 
STRUCTURE 74 INVESTIGATION 
SVOC'S IN GROUNDWATER 
PAGE 2 

MU ID 

SAMPLE ID 

LABORATORY ID 

SAMPLE DATE 

UNITS 

4-NITROPHENOL 

DlBENZOFURAN 

2 r P - D r n r n t l S e  
VEWkPMWATE 
4-CHLOROPWNYL-PHENYL ETHER 

FWORENE 

I ~ N W W N I W  
*@-0~-2*M-NZIC 

N-NITROSOOIPHENYLAMINE 

4-BROMOPHENYL-PHENYL ETHER 

f(EMCHL~aBEWW4 
PEsJTAWta#olPtttPML 
PHENANTHRENE 

ANTHRACENE 

D 6 n ~ W W H T W l E  

F W W T H E M E  
CARBAZOLE 

PYFIENE 

BUTYCI3ENrnTWLA;TTirn 
s,s++olc~~o~oe~mf~E 
BENZO(@ANTHRACENE 

CHRYSENE 

3w2+umwv-= 
3t-n-OcW@MhAU% 

3ENZO(b)FLUORANTHENE 

3ENZO(qFWORANTHENE 

BENM(~WR& 

rJbEMQ[f4,~-cdf~tNB 
XBENZO(a,h)ANTHRACENE 

3ENZO(vL,I)PERYLENE 

U = Undetected at spectlied detection limit. 

J = Estimated value; resub less than detection limn 
Dup = Field duplicate sample. 

MW-101 

AWlOlA 

940771 -09 

8 B W 4  

tau. 
w u  
25 U 

10 U 

tu 0 
tfi u 
10 U 

10 U . . 
j#iu 
mu 
10 U 

10 U 

ia 4 
260 
10 U 

10 U 

la li 
IP u 
10 U 

10 Lt 

10 U 
fa * 
10 U 

10 U 

ad 
ro U 
10 U 

10 U 

1u U 

tb U 
10 U 

10 U 

MW-102 

AWIOU 

940771 -04 

8lsqre4 

u@L 

$6 u 
&ST V 
25 U 

10 U 

la tt: 
i k u  

10 u 
10 U 

Pl) 0 
m u  
10 U 

10 U 

10- lf 
316 o 
10 U 

10 U 

lo. U 

lo. U: 
10 U 

10 U 

10 u 
1P Cf 

10 u 
10 U 

w v 
lo. l t  
10 U 

10 U - 

10 u 
rb v . 
10 U 

10 U 

MW-105 dup 

Awl  O5B 

940771-07 

8/31184 

ugll 
fP v 
Pftu 
25 U 

10 U 

40 0 
to v 
10 U 

10 U 

QSv 
ntr 
10 U 

10 U 

tQ U 
&U 
10 U 

10 U 

1u tl 
?a U 
10 U 

10 U 

18 U 
14 tl 
10 U 

10 U 

IP 
l a  # 
10 U 

10 U 

10 %I 

fa # 
10 U 

10 U 

MW-108 

AGZACA 

940777-01 

9 l l M  

u g l l  - . . . . , . . 
$00 u 
W U  
250 U 

100 U 

tm # 
$00 v 
100 U 

100 U 

mu 
mu 
100 u 
100 U . 

v 
&u 
20 J 
100 U 

roo tl 
?mu' 
100 U 

100 U 

tOQ u 
rbtl fJ 

100 U 

100 U 

$00 U 
rbo tl 
100 U 

100 U 

100 U 
.to(, u 
100 U 

100 U 

GZ-2 

AWG2M 

940787 -02 

mnw 
u g l l  

$6 Y 

U U  
25 U 

10 U 

ra c 
' t av  

10 U 

10 U 

#u 
mf) 
10 U 

10 U 

$Q Y 
#$C 
10 U 

10 U 

l a  ti 
$6 U 
10 U 

10 U 

Ftt U 
1Q U 

10 U 

10 U 

tb t) 

wtt 
10 U 

10 U 

*I) f) 

tb tt 
10 U 

10 U 
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4.3.2.4 Metals in Gr undwat r 

Arsenic was detected at seven of the nine locations with the highest concentration occurring at MW-107 
(15.8 ug/L). Barium was detected in all of the groundwater samples with the highest concentration 
occurring at MW-101 (73.1 ugR). Chromium was detected at MW-108 only (8.4 ugR). Lead was detected 
at 7 locations with the highest concentration occurring at MW-108 (14.8 ugR). Mercury was only detected 
at GZ-1 (0.1 8 ug/L). Silver was only detected at MW-107 (4.2 ug/L) and MW-108 (8.2 ugR). Cadmium 
and selenium were not detected in any of the samples. The analytical results are summarized in Table 4.3- 
4 and are depicted on Figure 4.3-5. 

US EPA Drinking Water Standard MCLs were not exceeded for any of the RCRA 8 metals in groundwater 
samples collected from this area. However, the MCL for lead (15 uglL) was closely approached at MW-108 
(14.8 ugR) and GZ-1 (1 3.3 u*). 

4.3.3 TPH in product Samples 

Monitoring wells MW-104 and MW-109 contained sufficient freephase petroleum hydrocarbons on top of 
the water table to allow the collection of a free product sample. The product samples were analyzed for 
TPH (GCIFID) only. In accordance with the Work Plan, a groundwater sample was not collected from 
either of these two wells. 

TPH detection in the product sample from MW-104 was 9,200 mglkg. The TPH detection in the product 
sample from MW-109 was 510,000 mglkg. The fingerprint analysis of TPH was reported by the laboratory 
as most closely matching diesel fuel. As discussed in Section 2.8, it is the Halliburton NUS Team's opinion 
that, due to similarities between standard chromatograms, the TPH reported in these samples is most likely 
No. 4 fuel oil. Although free-phase petroleum hydrocarbons were also observed in monitoring wells MW- 
107, MW-108 and SD-8 at the time of sampling, there was insufficient free-product in these other 
monitoring wells to allow for the collection of product samples. The analytical results are summarized in 
Table 4.3-5 and are depicted on Figure 4.3-6. 

4.3.4 Water Level and Product Thickness Measurements 

On November 9, 1994, water level and product thickness measurements were made in all accessible 
conventional and small-diameter monitoring wells in the vicinity of the Taylor Drive and Structure 143 
investigation area, the abandoned fuel oil line investigation area, and the Structure 74 investigation area. 
Th results were used to produce the water table contour map (Figure 3-6). 

In the vicinity of Structure 74, water level and product thickne* measurements were made in 13 
conventional and small-diameter monitoring wells. Depth-to-water varied from 7.87 feet bgs at SD-7 to 
28.29 feet bgs at MW-102. As illustrated on Figure 3-6, groundwater in this area flows from the south to 
the northwest, north and northeast. 

During the round of water level and product thickness measurements, free-phase petroleum hydrocarbons 
were observed on top of the water table in the following four monitoring wells within this investigation area: 
MW-104 (thickness of 0.31 feet), MW-107 (thickness of 0.03 feet), MW-108 (thickness of 0.08 feet), and 



TABLE 4.34 

COASTERS HARBOR ISLAND UST RUCTO 150 
STRUCTURE 74 INVESTIGATION 

METALS IN GROUNDWATER 

IlYIjUID: 
SAMPLE ID: 

LABORATORY ID: 
SAMPLEDATE 

UNITS: 

MW-10s 
Awl- 

840711-08 

en1104 
ugh - il*& ' '' '- 

18.a . 
4.0 U 

7.0 U 

4,o tl. 
B.3 4 ff 

4.0 U 

4.0 U 

ugh I ugh 

S*a ""' 'f '$5 "" '"- 

MW-101 
AWlOlA 

840711 -03 

8/30/94 

OZ-1 
AWalAA 

840787-01 

ugh 
%. .. ... . .... 
3.4 

bU.$ 
4.0 U 

7.0 U 

1b*@ . 
6.48 

4.0 U 

4.0 U 

MW-102 
A W l o U  

940771 -04 

8/30/94 

CADMIUM 

CHR MlUM 

+Atr r 
i MEFEURY 
SaENlUM 

SLVER 

USEPA 

STANDARDS 

ugh 

U = Undetected at specifid debdon Rmlt 
Dup = Fbld duplkab sampk. 

+ M a  = Maximum Contaminant Level. 

Y 

4.0 U 

7.0 U 

5.7 
kt5 U 
4.0 U 

4.0 U 

4.0 U 

7.0 U 

i 1.2 
' 6.18 U 

4.0 U 

4.0 U 





TABLE 4.3-5 

COASTERS HARBOR ISLAND UST RVCTO 150 
STRUCTURE 74 INVESTIGATION 

TPH (GCIFID) IN PRODUCT 

WELL ID: MW-104 MW-109 
SAMPLE ID: AW1OSA Awl 04A 

DATE &PLED: wmm W~IM 
LABORATORY ID: 910777-14 940771 -05 

TPH in PRODUCT (mg/Kgl 

GASOLINE 

1 DIESEL FUEL 1 51 0,000 I 
KEROSENE 

JP-4 JET FUEL 

JET FUEL A 

JP-5 JET FUEL 

MOTOR OIL 
I 

#2 FUEL OIL 
I I 

1 4  FUEL OIL 

I #6 FUEL OIL I I I 
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SD-8 (product at bottom of well, no water present; thickness estimated at 0.55 feet). During groundwater 
sampling, fre -product was sampled from MW-109 (thickness of 0.20 f t at time of sampling). This w II 
was locked during the round of water level and product thickness measurements, which pr vented a 
second measurement. 

4.3.5 Conclusions 

Based on the results of the manhole inspection, the underground utilities generally do not act as a 
preferential pathway for the migration of petroleum hydrocarbons except along the path of the fuel-oil line 
between Structure 74 and Porter Avenue where absorbent pads and possible petroleum stains (related to 
a known release) were observed in MH-28. In the other 54 manholes inspected, none contained free- 
phase petroleum product. The atmosphere within the manholes (as measured with a CGI) never exceeded 
background and no petroleum odors were observed by the field team. A very slight sheen was observed 
on top of water in one of the manholes (MH-16) and was interpreted as surface runoff from a parking lot. 

Based on the round of water level and product thickness measurements, it was determined that 
groundwater in this area flows in a radial arc from the south to the northwest, north and northeast. Free- 
phase petroleum hydrocarbons ranging in thickness from 0.03 feet to approximately 0.55 feet were 
observ d on top of the water table in five monitoring wells. 

The results of the TPH analyses for product, and groundwater analyses for TPH, VOC and SVOC confirm 
the discovery of previous investigations that a release of petroleum hydrocarbons has occurred in the 
vicinity of Structure 74. Dissolved concentrations of TPH, VOC, SVOC and metals in groundwater do not 
trigger any federal or state MCLs at this time, however the presence of free-phase hydrocarbons on top 
of the water table indicates that a significant release has occurred over time. The plume of free-phase 
hydrocarbons extends beneath Porter Avenue and has reached MW-108. The northern extent of th 
plume has not been determined. The trace TPH detection at MW-101 interpreted by the laboratory as 
motor oil raises the possibility that a small, separate release of petroleum hydrocarbons has occurred in 
the vicinity of MW-101. 

Potential receptors of contaminated groundwater are limited by the following: 

No GB groundwater MCLs have been established. Applying the stricter GA standard (which uses 
the federal Drinking Water MCLs), all of the dissolved contaminants for which MCLs exist, 
occurred below the established MCLs. 

There are no known groundwater wells (other than monitoring wells) in the vicinity of the 
investigation area and therefore no direct contact by site personnel with contaminated 
groundwater. 

4.3.6 Recommendations for Further Investigation andlor Corrective Action 

The Navy (through its subcontractor GZA), has installed an interim free-product recovery system t o the 
notth of Structure 74 (GZA, 1994). The system was brought on-line in the spring of 1995 and is designed 
to use a groundwater depression pump in MW-103 (near MW-109 on Figure 4.3-6) to create a groundwater 



capture zone. The separat -phase floating product that accumulat s in th recovery well is collected and 
containerized using a belt-drii n product r covery device. The groundwater pump d from th recovery 
well is collected and treated using a prefilter and a 55-gallon drum of granular activated carbon, and then 
is discharged under permit to the sanitary sewer system. The GZA report referenced above also includes 
recommendations for the installation of five additional monitoring wells, four of which would be located north 
of Porter Avenue in the area of Structure 29, and the f i h  located south of Porter Avenue approximately 
100 feet west of SD-8. Groundwater samples collected from the new monitoring wells would be analyzed 
for VOC and TPH (GCIFID). The wells would be monitored for the possible presence of floating petroleum 
product. Based on the results of this additional investigation, two additional recovery wells may be 
recommended, one approximately 30 feet east of MW-108, the other approximately 30 feet northwest of 
SD-8. Groundwater extraction and treatment, and product recovery in the two additional recovery systems 
would be similar to the system presently operating. Once both recovery wells are brought on-line, routine 
monitoring of the effectiveness of the entire system will include measurements of groundwater flow rates, 
total flow readings, and product thickness. Regular inspection of the system components will be required 
as part of system operation and maintenance. 

4.3.7 Potential Remedial Measures 

Structure 74 was leak-tested by Tracer Research in March of 1994. The results indicated that the north 
vault was tight, but that the south vault was leaking. According to Activity personnel, the south vault was 
subsequently emptied, cleaned and repaired. As of the date of this Remedial Investigation report, the Navy 
was evaluating the repairs prior to placing the vault back into service. 

As discussed in Section 4.3.6 above, a groundwater treatment and product recovery system has been 
installed and is operating. This system is expeded to control further migration of the contaminated 
groundwater and free-phase petroleum hydrocarbon plume. 



5.0 SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS 

5.1 TAYLOR DRIVE AND STRUCTURE 143 INVESTIGATION 

5.1.1 Conclusions 

Based on the resutts of the manhole inspection, the underground utilities at this investigation area do not 
appear to act as a conduit for the migration of free-phase hydrocarbons. Of the 75 manholes inspected, 
none contained free-phase petroleum hydrocarbons or petroleum odors. A slight sheen, believed to be 
related to surface run-off from roads and other paved areas was observed in three of the manholes. 

Based on one round of water level measurements, groundwater flows to the north and northwest and 
presumably discharges into Narragansett Bay. Free-phase petroleum hydrocarbons were not detected in 
any of the monitoring wells. 

The results of the TPH analyses for soil, and groundwater analyses for TPH, VOC and SVOC indicate that 
a release of petroleum hydrocarbons has occurred in the vicinity of Taylor Drive near the northern sid of 
Structure 149. This release is believed to be related to the historical use of the old FFTA located to the 
north and northeast of the Taylor Drive investigation area. Elevated TPH concentrations were detected in 
subsurface soils, however, dissolved concentrations of TPH, VOC and SVOC in groundwater do not trigger 
any federal or state MCLs at this time. 

Dissolved concentrations of lead in the groundwater exceed the federal Drinking Water Standard MCL at 
ENSR-1 and further to the west at ENSR-3. There is insufficient data at this time to ascertain the source(s) 
of the elevated lead concentrations in groundwater. 

5.1.2 Recommendations for Further Investigation andlor Corrective Action 

The subsurface contamination detected in soil and groundwater in this investigation area cannot be 
attributed to any known existing or former UST, but may be related to the historical use of fuel oil and 
waste oil during fire fighting exercises at the old FFTA located adjacent to this investigation area. This site 
is being addressed separately under the Installation Restoration Program. No further action is 
recommended under the UST program. . 

5.2 Abandoned Fuel-Oil Line 

5.2.1 Conclusions 

Based on the round of water level measurements, it was determined that groundwater in the vicinity of 
monitoring wells SD-1 and SD-2 flows to the northwest. It is assumed that the groundwater eventually 
discharges into Narragansett Bay. 



Petroleum hydrocarbons wer not observed in any of the six w II locations during well installation. At the 
two locations wher wells were compl ted and sampl d (SD-1 and SD-2), TPH was not detected in either 
of the two groundwater samples analyzed. A fuel line inspection report provided by the Activity (discussed 
in Section 1.3.2) stated that much of the fuel oil line was missing, and where it still existed, was corroded, 
but appeared to be free of any residual fuel oil. The report concluded that removing the small amount of 
remaining pipe would be unnecessary since there was no evidence of either fuel oil contamination or 
residual oil in the line. 

Based on the data generated during this investigation, the abandoned fuel oil line does not appear to 
represent a potential source of, or conduit for, subsurface petroleum hydrocarbon contamination. 

5.2.2 Recommendations for Further lnvestiqation andlor Corrective Action 

Based on the data generated during this investigation, no further investigation or corrective action is 
recommended for the abandoned fuel oil line. 

5.3 STRUCTURE 74 

5.3.1 Conclusions 

Based on the results of the manhole inspection, the underground utilities at this investigation area do not 
appear to act as a conduit for the migration of free-phase hydrocarbons, except along the path of the fuel- 
oil line between Structure 74 and Porter Avenue where absorbent pads and possible petroleum stains 
(related to a known release) were observed in one manhole. A slight sheen, believed to be related to 
surface run-off from a parking lot was observed in one other manhole. 

Based on the round of water level and product thickness measurements, it was determined that 
groundwater in this area flows in a radial arc from the south to the northwest, north and northeast. At the 
time of these measurements, free-phase petroleum hydrocarbons were observed on top of the water table 
in the following four monitoring wells: MW-104 (thickness of 0.31 feet), MW-107 (thickness of 0.03 feet), 
MW-108 (thickness of 0.08 feet), SD-8 (product at bottom of well, no water present; thickness estimated 
at 0.55 feet). During the groundwater sampling program, free-product was sampled from MW-109 
(thickness of 0.20 feet at time of sampling). This well was inaccessible during the round of water level and 
product thickness measurements. 

The results of the TPH analyses for product, and groundwater analyses for TPH, VOC and SVOC confirm 
the results of previous investigations that a release of petroleum hydrocarbons has occurred in the vicinity 
of Structure 74. Dissolved concentrations of TPH, VOC, SVOC and metals in groundwater do not trigger 
any federal or state MCLs at this time, however the presence of free-phase hydrocarbons on top of the 
water table indicates that a significant release has occurred over time. The plume of free-phase 
hydrocarbons extends beneath Porter Avenue and has reached MW-108. The northern extent of the 
plume has not been determined. 

The GC fingerprint analysis of TPH was. reported by the laboratory as most closely matching diesel fuel 
at all locations where it was detected, except MW-101 where it most closely matches motor oil. As 



discussed in Section 2.8 and due to the similarities betw en standard chrornatograms, th TPH identifi d 
as diesel fuel is most likely No. 4 fuel oil. The trace detection of motor oil raises the possibility that a small, 
separate r lease of petroleum hydrocarbons has occurred in the vicinity of MW'101. 

5.3.2 Recommendations for Further investigation andlor Corrective Action 

The Navy (through its subcontractor GZA), has installed an interim free product recovery system to the 
north of Structure 74 (GZA, 1994). The system has brought on-line in the spring of 1995 and is designed 
to us a groundwater depression pump in MW-103 (near MW-109 on Figure 4.3-6) to create a groundwater 
capture zone. The separate-phase floating product that accumulates in the recovery well is collected and 
containerized using a belt-driven product recovery device. The groundwater pumped from the recovery 
well is collected and treated using a prefilter and a 55-gallon drum of granular activated carbon, and then 
is discharged under permit to the sanitary sewer system. 

The GZA report referenced above also includes recommendations for the installation of five additional 
monitoring wells, four of which would be located north of Porter Avenue in the area of Structure 29, and 
the f i h  located south of Porter Avenue approximately 100 feet west of SD-8. Groundwater samples 
collected from the new monitoring wells would be analyzed for VOC and TPH (GCIFID). The wells would 
be monitored for the possible presence of floating petroleum product. Based on the results of this 
additional investigation, two additional recovery wells may be recommended, one approximately 30 feet 
east of MW-108, the other approximately 30feet northwest of SD-8. Groundwater extraction and treatment, 
and product recovery in the two additional recovery systems would be similar to the system presently 
operating. Once both recovery wells are brought on-line, routine monitoring of the effectiveness of the 
system will include measurements of groundwater flow rates, total flow readings, and product thickness. 
Regular inspection of the system components will be required as part of system operation and 
maintenance. 
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APPENDIX A 

LIST OF ACRONYMS/ABBREVIATIONS 



bgs 
BOA 
CG I 
CHI 
CLEAN 
COC 
CTO 
DQO 
FFTA 
FID 
FSP 
m 
GCIFID 
GZA 
HASP 
i.d. 
IDW 
IRP 

m91kg 
mq/L 
ml 
NETC 
NFESC 
NGVD 
NORTHDIV 
NOTC 
NVLAP 
NWC 
0.d. 
OVA 
PARCC 
PEL 
PM 
POC 
PPE 

PPm 
PVC 
QAlQC 
RCRA 

APPENDIX A 
LIST OF ABBREVIATIONSIACRONYMS 

below ground surface 
Basic Ordering Agreement 
combustible gas indicator 
Coasters Harbor Island 
Comprehensive Long-Term Environmental Action Navy program - 

Chainsf-custody 
Contract Task Order 
data quality objectives 
Fire Fighter Training Area 
flame-ionized detector 
Field Sampling Plan 
Field Team Leader 
Gas chromatograpWFingerprint Identification 
GZA GeoEnvironmental, Inc. 
Health and Safety Plan 
inside diameter 
investigation derived wastes 
Installation Restoration Program 
milligrams per kilogram 
milligrams per liter 
milliliter 
Naval Education and Training Center 
Naval Facilities Engineering Service Center 
National Geodetic Vertical Datum 
Navy Northern Division 
Naval Officer Training Center 
National Voluntary Laboratory Accreditation Program 
Naval War College 
outside diameter 
Organic Vapor Analyzer 
precision, accuracy, representativeness, completeness, and comparability 
Permissible Exposure Limit 
Project Manager 
Point of Contact 
personal protective equipment 
parts per million 
polyvinyl chloride 
Quality AssuranceIQuality ~ssurance 
Resource Conservation Recovery Act 



RIDEM 
RPD 
RPM 
SER 
SOP 
svoc 
TAL 
TCL 
TCLP 
-TMR 
TPH 
TRC 
ulL 
UST 
UST RI 
VOC 

Rhode Island Department of Environmental Management 
relative percent difference 
Rem dial Project Manager 
Shore Establishment Realignment program 
standard operating procedure 
semi-volatile organic compounds 
target analyte list 
target compound list 
toxicity characteristic leaching procedure 
Task Modification Request ..... 
Total Petroleum Hydrocarbons 
TRC Environmental Consultants, Inc. 
micrograms per liter 
underground storage tank 
underground storage tank remedial investigation 
volatile organic compounds 
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BORING LOG 
Sheet 1 of 1 

Project No. 5060-045 Date - Start 7/28/94 Rnlsh 7/28/94 Boring SB-1 
Pmject Name New~ort UST RI Drilling New Enaland Borina Contractors 

~ocation Taylor Drive, CHI Drilling Method 4 114' HSA 

Total Depth 14' l n s p e c t o r . I - J u n a d R e v i e w e r b  

Remarks Sample S-4 (BBO1 AA) was submitted to laboratory for TPH (GCIFID) analysis. 

Type & 
No. 

S-1 

S-2 

S-3 

S4 

S-5 

S-6 

S 7  

Depth 
Range 

0.52' 

2- 4' 

4- 6' 

6- 8' 

8-1 0' 

10-12' 

12-1 4' 

- 
DVA 
[ P P ~ )  - 

0 

1 

40 

150 

0 

0 

1 

- 

- 
B-1 

Uthologic 
Description 

3- Asphalt 

Dark brown to black 1-m SAND, tr sllt, 
'a gravel, dry. 

Tan to gray 1-m SAND, some sllt, rock 
'ragments in tip, dry. 

Light to dark brown f-m SAND, some sllt, 
some 1-m rounded and angular shaped 
gravel, slightly moist. 

Brownishgray 1-m SAND. some silt. 1-m 
jravel, rock fragments, split-spoon wet at 
6.5-7' b.g.s. 

Brownish-gray &SAND & SILT, some brown 
1-m sand, 1-m gravel, tr. clay, some silt at top 
1 spoon. 

Brownishgray c-SAND, some m-sand at 
mttom of spoon. and a lens of msand 
above It. layer of gray f-sand & silt, some 
:lay at top of spoon. 
WEATHERED BEDROCK at bottom of 
spoon, 1-rn SAND, some sllt, tr. clay above 
1, oxidation staining. lens of dense sllt, tr. 

END OF BORING AT 14' 

Zobbles brought up by augers at 0.55' 
3.g.s. 

Generalized 
Stratigraphy 

- 
- 
- - 
- - - 

;AND WITH 
ilLT & 
;RAVEL - - 

- - 
- 
- 
- 

SAND, - 
SlLT & - 
GRAVEL , 

- 
SAND & - 
SlLT - - - 

NEATHERED- 
3EDROCK 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 



BORING LOG 
Sheet 1 of 1 

Project No. 5060-045 Date - Start 7/28/94 Finish 7/26/94 Boring SB-2 (ENSR-1) 

Project Name hlemri UST RI Drilling co New Enaland Borina Contractors 

~ocation Taylor Drive, CHI Drilling Method 4 1/4" HSA 

Total Depth 12.6 I n s p e c t o r - R e v i e w e r  I PanW 

Remarks Sample S 4  (BB02AA) was submHted to laboratory for TPH (GCFID) analysis. 

Type & 
No. - 

S-1 

S-2 

!3-3 

S-4 

S-5 

S-6 

- 
Depth 
Range 

0.5-2.5' 

2.54.5' 

4.5-6' 

6-8' 

8-1 0' 

10-1 2' 

- 
OVA 
( P P ~ )  - 

2 

100 

400 

1000 

61 0 

40 

Uthologic 
Description 

2" Asphal 

Gray f-m SAND & 1-m GRAVEL, rock 
lragments in tip, dry. 

=ray SlLT & 1-SAND with 1-rn GRAVEL, 
dense, black petroleum s tawg  and odor at 
mttom of spoon. 

3ray SlLT & 1- SAND,some 1-m gravel, black 
wtroleum staining and odor. 

Jray f-m SAND & PEAT, some roots, 
xganics, and 1-m gravel, wet at -6' b.g.s., 
mtroleum staining and odor. 

3ray SlLT and 1- SAND, some f-m gravel, 
ens of msand, petroleum odor. 

?ray SlLT and 1- SAND and 1-m GRAVEL, 
knse (TILL), slight petroleum odor. 

4ugers extended to 12.5' b.g.s. to set 
nonitorina well. 

END OF BORING AT 12.5' 



Sheet 1 of 1 

Project No. 5060-045 Date - Start 7/29/94 Finish 7/29/94 Boring SB-3 (ENSR-2) 
ct Name Newport UST RI Drilling co New Enaland Borina Contractors 

~ocation Taylor Drive. CHI Drilling Method 4 114" HSA 

Total Depth 12.25' 1nspector.I-Reviewer I Pannell 

~~~~k~ Sample SQ (BB03AA) was submitted to laboratoty for TPH (GCFID) analysis. 

Type & 
No. 

S-1 

S-2 

S-3 

S-4 

S-5 

S-6 

S-7 

- 
Depth 
Range 

0.52' 

2-4' 

4-6' 

6-8' 

8-1 0' 

0-10' 7' 

1 2'3" 

Uthologic 
Description 

a" Asphalt 

Uo recovery, cobbles blocking split-spoon. 

Dark gray SILT & f- SAND. some 1-m gravel, 
jense, slightly moist. 

Dark gray SILT & 1- SAND. some 1-m gravel, 
oose, moist. 

Dark gray SlLT & 1- SAND, some f-m gravel, 
.r. c - gravel, petroleum staining & odor, moist. 

3rownishgray SlLT & fSAND, some 1-m 
3ravel, tr. clay, dense. moist,slight petroleum 
xlor. 

3rownish-gray SlLT 8 1-SAND, some clay, 
'ock fragments in tip, wet. 

Split-spoon did not advance; assumed 
Mrock P). 

END OF BORING AT 12.25 ' 



BORING LOG 

Project No. 5060-045 Dat - Start 7/29/94 Finish 3 / 9 4  Boring SB4 

ProjectName Newport UST RI Drilling 1 
~ocatjon East side of Structure 143, CHI Drilling Method 4" SSA 

Total Depth 14' l n s p e c t o r . I - J u n a d R e v i e w e r ~  
, 

Remarks Sample S 4  (BB04AA) was submitted to laboratory for TPH (GCIFID) analysis. 

Type& 
No. 

S-1 

S-2 

S-3 

S - 4 '  

S-5 

S-6 

S-7 

Sample 
Blows per 

6 In. 

- 
OVA 
( P P ~ )  - 

1.2 

10.5 

110 

1000 

700 

10 

95 

- 

Uthologic 
Description 

3" Asphalt 

Dark brown SlLT & f-m SAND, tr. fgravel, 
rock fragments in tip, loose, dry. 

Dark brown SlLT & 1-m SAND, son16 f-m 
gravel, and rock fragments, loose, sligMly 
moist. 

Dark brown SILT, 1-m SAND, 1-m ROCK 
FRAGMENTS, wet. 

Brown f-m SAND, some organics and tr. clay 
at top of spoon, dark brown f-m SAND at 
bottom of spoon, wet. 

Brownishgray SlLT 8 1- SAND, some 1-m 
gravel, layer of f-m sand at top of spoon, wet. 

Brownishgray SlLT 8 1- SAND, some 
rounded 1-m gravel, some angular rock 
fragments, dense, wet. 

Same as above. 

--- 

END OF BORING AT 14' 



BORING LOG 
. '  p I Sheet I of 1 I 

Project No. 5060-045 Date - Start 7/29/94 Finish 8/1/94 Boring SB-5 

Project Name NWDOII UST RI Drilling C ,  New Enaland Borinq Contra~torS 

Location- CHI Drilling Method M 
Total Pp th  34-79 l n s p e c t o r J - . l u n o d R e v i e w e r  1 P a M d  

Remarks S- 

Type 8 
No. 

S-1 

S-2 

S-3 

S-4 

S-5 

S-6 

S-7 

S-8 

S-9 

S-10 

S-1 1 

S-12 
S-13 

Depth 
Range 

0.5-2.5' 

2.54' 

4-6' 

6-8' 

8-1 0' 

10-12' 

12-14' 

14-1 6' 

16-1 8' 

18-20' 

21 -22' 

23-24' 
24'4" 

,34#" 

Brown SlLT & 1-m SAND, f-m gravel, loose, F 
Same as above, cobble in tip. 
Grayish-brown SlLT 8 1-m SAND, some f-m 
gravel, tr. clay, dense (TILL), lens of sand at 
bottom of spoon, sorne organics near top of 
spoon, moist to wet. 
Brownishgray SlLT 8 1-SAND, some 1-m 
gravel, some m-sand, dense (TILL), wet. 
Same as above. 

Same as above, ccobbles blocking spoon. 
Brownishgray SlLT 8 f-SAND, sorne f-m 
gravel, some m-sand. dense (TILL), rock 
fragments In spoon and tip, wet. 
Brownishgray SlLT & f-SAND. some 1-m 
gravel, some m-sand, dense (TILL), cobble at 
end of spoon, wet. 
Grayish-brown SlLT & 1-SAND. 1-m gravel, tr. 
clay, rock fragments in tip, lens of c-sand and 
fgravel at top of spoon. 
No recovery. 
WEATHERED BEDROCK-- silt wlh some clay 

END OF BORING AT 24.75' 

Auger refusal at 24'4". Assumed Bedrock. 

jeneralized 
itratigraphy 

GRAVEL 

L ORGANICS _( 



B O R I N G  LOG 
Sheet I of 1 1 

Project No. 5060-045 Date - Start 81 1/94 Finish 811194 Boring SB-6 (ENSR - 3) 

Project Name Newport UST RI Drilling ca N w Enaland Borina Contractors 

~ocation Taylor Drlve, CHI Drilling Method 4114' HSA 

Total Depth 12' l n s p e c t o r ~ R e v i e w e r k  

Remarks Samples S 4  and S-5 (BB06AA) were wmposfied and submitted to laboratory for TPH (GCFID) analysis. 

TVpe 8 
No. 

S-1 

S-2 

S-3 

S-4 

S-5 

S-6 

Blows per 
6 In. 

Depth 
Range 

0.52' 

2-4' 

4-6' 

6-8' 

8-1 0' 

10-12' 

2" Asphalt 

r TAR, 4" brownishgray SlLT & 1-SAND, 
some 1-m gravel,loose, slightly rnolst. 

Uo recovery; cobble in tip. 

3rown SlLT & 1- SAND, some 1-m gravel, tr. 
:lay, loose, moist. 

3OCK FRAGMENTS and some black SlLT & 
-SAND, moist. 

3rownishgray SlLT & 1- SAND, some 1-m 
jravel, tr. clay, dense (TILL), lens of m-sand, 
wet at -7.5'. 

3ray SlLT & f-SAND, some 1-m gravel, dense 
TILL), wet. 

END OF BORING AT 12' 

Cobbles brought up by augers at -3-5' b.g.s. 



B O R I N G  L O G  
I I Sheet 1 of 1 I 

Project No. 5060-045 Date - Start 811 2/94 Finish 8/12/94 Boring SB-21 

Project Name ~~ewport UST RI Drilling ca New Enaland Borina Contractors 

Location Along roadway South of Building 149, CHI Drilling Method 4" SSA 

Total Depth 10 75' I n s p e c t o r J - J u n a d R e v i e w e r  I Pannd 

Remarks Sample S-5 (AB21AA) was submitted to laboratory for TPH (GCFID) analysis. 

rype & 
No. 

S- 1 

s-2 

S 3  

S-4 

S 5  

Blows per 
6 In. 

Depth 
Range 

0.52.5' 

2.5-4.5' 

4.5- 6.5' 

6'6"-7'7" 

8'6"-103' 

3' Asphalt 

Brownish- gray SlLT & f- SAND, some 
1-m gravel, rock fragments. dense (TILL), 
moist. 

Same as above (TILL). 

Same as above FILL), with some tan 
wand, very dense. 

Broken pieces of gray SlLT & f-SAND, 
some f-m gravel, dense (TILL), some 
black sllt & f- sand, f-m gravel, rock 
fragments. 

Dense TlLL (as above) grading to 
WEATHERED BEDROCK (silt & f-sand) 
near bottom of spoon, rock fragments. 

END OF BORING AT 10.25' 



BORING LOG 
Sheet I of : 1 

Project No. 5060445 Dat - Start 811 2/94 Finish 8/12/94 Boring SB-22 

Project Name ~ewport UST RI Drilling ca New Enaland B rina Contractors 

Location Alona roadwav south of Buildina 149. CHI Drilling Method 4- 

Total Depth 93' lnspector.I-,lunadReviewer- 
Sample S-4 (AB22AA) was submitted to laboratory for TPH (GCFID) analysis. 

TVpe 
No. - 

$1 

$2 

$3 

S-4 

$5 

Sample 
B I O ~  per 

6 In. 
Depth 
Range 

0.5-2.5' 

2'6"43" 

4.5 - 6.5 

6.5- 8.5 

8'6"-9'11' 

Lithologic 
Description 

)" Asphalt 

an f i n  SAND & f-m GRAVEL at top of 
poon, brownlshgray SlLT 8 f-SAND and 
om8 f-m gravel (loose) below. SlLT 8 
SAND, some f-m gravel, dense (TILL) at 
sttom of spoon, wet. 
.an mc SAND and f c  GRAVEL, cobbles, 
xk fragments, wet. 

'an- gray SlLT & 1-SAND. some f-m gravel, 
.. clay (TILL), orange oxidation staining. 

'ILL as above at top of spoon, very dense 
ilLT & f-SAND at bottom of spoon, 
~ m b k  easily (WEAWERED 
IEDROCK). 
'ery dense SlLT & f- SAND, crumbles 
lasib (WEATHERED BEDROCK). 

END OF BORING AT 9.9' 



B O R I N G  LOG 

Project No. 5060-045 Date - Stan 8/12/94 Finish 8/12/94 Boring SB-23 

Project Name Newpon UST RI D"llirig co New Enaland Borina Contractors 

Location Along roadway South of Building 149, CHI Drilling Method 4' SSA 

Total Depth 10.5 Inspector-Reviewer L- P-1 

Remarks Sample S-2 (AB23AA) was submitted to laboratory for IPH  (GCIFID) analysis. 

Tvpe & 
No. 

S 1  

S-2 

S-3 

S-4 

S-5 

Sample 
Blows per 

6 In. 

-- 

OVA 
( P P ~ )  

Lithologic 
Description 

3rownkhgray SILT & f- SAND, some f-m 
lravel (TILL), some m-sand, wet. 

3rowinishgray SILT & 1- SAND. some 1-m 
 ravel, and rodc fragments (TILL), some 1-m 
;and,wet. 

Same as above, moderately dense, wet. 

3rown SILT & 1-SAND. some 1-m gravel 
SANDY TILL) 

3ey SILT & f-SAND, some f-m gravel, rock 
ragments, dense (TILL). 

END OF BORING AT 10.5 

SAND' 
TILL 



rn B O R I N G  LOG 
Sheet I of 1 I 

project NO. 5060m Dat - Start 811 5/94 Rnish 811 5/94 Boring SB-24 
Project Newmrt UST RI Drilling co New Enoland Borina Contract rs 

Location Along roadway South of Building 149, CHI Drilling Method 4' SSA 

Total Depth 10-5 Inspector J. Junod Reviewer L. Pannell 

R~~~~ Sample S-3 (AB24AA) was submitted to laboratory for TPH (GCIFID) analysis. 

- 
Type 8 

No. - 

S-1 

S-2 

S-3 

S4 

S-5 

~ ~ o w s '  per 
6 In. 

- 
OVA 
(wm) - 

1.5 

0.8 

2.6 

1.4 

1.8 

- 

- 
B-10 

-ulhologic 
Description 

1 " Asphalt 

Brown 1-m SAND, some c-sand and f-m 
gravel at top of spoon, brownishgray SILT 
& 1- SAND, some f-m gravel (TILL) below, 
molst. 

Grayish-brown SILT & 1- SAND, some 
clay and 1-m gravel, moderately dense 
(TILL), moist. 

Same as above, not as dense, cobble in 
lip- 

Brownishgray SILT & 1-SAND, some clay 
and f-m gravel (TILL), lens of m-sand, 
moderately dense, orange oxidation 
staining, wet at -6.5' 

Brownishgray SILT & 1-m SAND, orange 
~xidation staining, wet. 

-- 

END OF BORING AT 10.5' 



B O R I N G  LOG 
Sheet 1 of 1 

Project No. 5060-045 Date - Start 811 5/94 Finish 8/15/94 Boring SB-25 

Project Name ~ewport UST RI Drilling C ~ I  New Enaland Borina Contractors 

Location Along roadway South 01 Building 149, CHI Drilling Method 4" s.SA 

Total Depth 8-5' Inspector-Reviewer I P U l d  

Remarks Sample S 3  (AB25AA) was submitted to laboratory for TPH (GC/FID) analysis. 

Type & 
No. 

S 1  

S-2 

S-3 

S-4 

Depth 
Range 

0.52.5' 

2.5-4.5 

4.5-6.5 

6.5-8' 

Lithologic 
Description 

2' Asphalt 

3rown f c  SAND 8 1-m GRAVEL (loose), 
)ver 2" grayish-brown SlLT & f-SAND, 
; om 1-m gravel (TILL), moist. 

3rayish-brown SlLT & 1-SAND, some 1-m 
lravel (SANDY TILL), moist. 

3rayish-brown SlLT & 1-SAND, some 1-m 
pvel. loose, moist. 

3rownishgray SlLT & 1-SAND, some 1-m 
 ravel, moderately dense, moist. Piece 
31 SLATE in tip of spoon. 

END OF BORING AT 8.5' 



BORING LOG 
Sheet 1 of 1 I 

Project No. 5060-045 Date - Start 811 5/94 Finish 811 5/94 Boring SB-26 

Project Name Newport UST RI Drilling cn New England Borina Contractors 

Location Along roadway South of Bullding 149, CHI Drilling Method 4' SSA 

Total Depth 0-9 l n s p e c t o r . I - . l u n a d R e v i e w e r k  

~~~~k~ Sample S-3 (AB26A.A) was submitted to laboratory tor TPH (GCFID) analysis. 

Type & 
No. 

S-1 

S-2 

S-3 

S-4 

6 In. 

- 
Depth 
Range 

0.525 

2.54.5' 

4.5-6.5' 

6.5-8.5 

Lithologic 
Description 

I Grayish-brown SILT & 1- SAND, some 
1-m gravel. lens of msand at bottom of 
spoon, moderately dense, moist. 

Grayish-brown SlLT 8 1-SAND, some 1-m 
gravel, loose (SANDY TILL), tr. cobbles 
& rod< fragments, moist. 

Brownish-gray SlLT & 1-SAND, some 1-m 
gravel, orange oxidation staining, bottom 
of spoon slightly wet. 

Brownlshgray SlLT 8 1- SAND, some 1-m 
gravel, moderately dense. wet. 



B O R I N G  LOG 
[ Sheet 1 of 1 I 

Project No. 5060-045 Date - Start 8115194 Finish 8/15/94 Boring SB-27 

Project Name kwport UST RI Drilling ca New Enaland Borina C~ntraCtoI'S 

Location Along roadway South of Bulkling 149, CHI Drilling Method 4" SSA 

Total Depth 8-5' l n s p e c t o r . I - , l u n a d R e v i e w e r  I PilM& 

Remarks Sample S-3 (AB27AA) was submitted to laboratory for TPH (GCFID) analysis. 

Type & 
No. 

S 1  

S-2 

S-3 

S-4 

ampre mqiir 
6 In. 

- 
Depth 
Range 

0.52.5 

2.54.5' 

4.56.5' 

6.5-8.5' 

Lithologic 
Description 

Grayish-brown SlLT & f- SAND and 
sorne f-m gravel at bottom of spoon, and 
brown SlLT & f-m SAND. sorne 1-m 
gravel above, loose, dry. 

Grayish-brown SlLT & 1-SAND, some 1-m 
gravel, moderately dense (TILL), moist. 

Gray SlLT & 1-m SAND at bottom of 
spoon, brownish- gray SlLT & 1- SAND, 
sorne 1-m gravel above, wet. 

Gray SlLT & 1-m SAND, tr. clay at top of 
spqon, brown SlLT & 1-m SAND with 
orange oxidation staining below, wet. 

END OF BORING AT 8.5' 

- 



GEOENVIRONMENTAL INC FM B R m w A y ,  PROVID~NCE,-II~E I S U ~  PROJECT REPORT OF BORING No MU 10 
SHEET 

NETC STRUCTURE 7 4  
4 

CEOTECHNICAL/GEOHYOROLffiIUL CWSULTANTS 
F I L E  No. 3 n 2 9  - 

I. nnwt fStXW CHKD. BY - 
BORING Co. D.L. MAHER DRILLING. INC. BORING LOCATION SEE LOCATION PLAN 
FOREMAN JUH-tn 
CZA ENGINEER 

GROUND SJRFA 
DATE START f F S / r  ~ 1 ! % $ 7  

SAMPLER: UNLESS OTHERWISE NOTED An LER CONSISTS OF A SPLIT 
CRWNDUATER READINGS 

s~oow DRIVEN u s m  A 148 iL. -R FALLING 3i ~ n .  DATE 1 TIME 1 WATER (G 
CASING: UNLESS OTHERWISE NOTED, U S I N G  DRIVEN USING A 300 lb. 

W R  FALLING 24 In. 
CASING SIZE: 8" OTHER: 

S T R A M  

DESCRIPTION 

RSING S T A B I L I U T I O N  TIME 

42 HOURS 

14 DAYS 

EWIPWENT 

INSTALLED - 

I I I I I I 

S t r a t u n  e s c r i p t i o n  b a s e d  o n  v i s y a l  i p e c t i o n  o f  d r i l l  c u t t i n g s .  
t r o f a u n  o d o r s  o r  d i s c o ( o r a t i o n  z e r v e d  !f E.inch h o l e  a d v a n c e d  us~ng B a r b e r  Dua( a i r - r o t a r y  system. 

B i f a i r p r e s u r  w a s 8  r o x i  e l  1 0 0 p s l .  
F o r t y  f e e t  o f  .82" slof?ed h a m e t e r ,  $ch 40, PVC w e l l s c r e e n  was p l a c e d  f r o m  50 '  t p  10 '  a n d  
t pped w i t h  10' o f  s o l i d  PQC r i  e r  tube. F i l t e r  s a n d  was poured t o  8'+ and.8 b q t o n  t e  g e a l  
p f a c e d  f r o m  8' t o  6'+. The  w e l t  h e a d  was s e c u r e d  w i t h  a 4 l o n g  %el guard plpe w i t h  locking 
c o v e r ,  g r o u t e d  i n t o  the s u r f a c e  w l t h  c o n c r e t e .  

IOTES: 1 STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY aETUEEN SOIL TYPES TRANSITIONS MAY BE GRADUAL. 
2 j  WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER c w o I T I o N s  S T A T ~ D  FLUCTUATIONS OF GROUWNATER 

MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMEN~S M R E  W E  
;zA ~BORING No.MW-102 



SAMPLE SMPLE DESCRIPTION 

BLOVS/6n Burmister CLASSIFICATION 

End o f  E x p l o r a t i o n  a t  50f+ 

I 

E W I  PMENT 

INSTALLED 

FIELD 

lEST1NG 

BORING N0 .W-102  
R-1.5 



GEOENVIRONMENTAL INC i% BROADUAY, PROVID~NCE, .RHQ)E ISLAND 
PROJECT REPORT OF BORING NO W-105 

SHEET ut I 

~EOTECHNICAL/GEOHYDROLOCIUL CONSULTANTS N- 1sr~)ID 
NETC STRUCTURE 7 4  F l L E N o .  m 2 9 -  

CHKD. BY - 
3ORING Co. D.L. MHER DRILLING. INC. BORING LOCATION SEE LOCATION PLAN 
FOREMAN dun- 
;ZA ENGINEER 

GROUND SURFACE 
DATE S T M T  1 0 I W  ~ 1 ~ ~ 7  

SMPLER: UNLESS OTHERYISE NOTED An LER CONSISTS OF A ' SPLIT 
GROUNDYATER READINGS 

s p a  DRIVEN USING A d LL. HER FALLING 38 ~ n .  - DATE 1 TIME I WER IC  

10 

15 

!O 

!5 

I0 

15 
E n d  of E x p l o r a t i o n  35': 

r .  

X I N G :  UNLESS OTHERYISE NOTED, U S I N G  DRIVEN USING A 3 0 0  lb. 
W E R  FALLING ZC In. 

X I N G  SIZE: 8" OTHER: 

SAMPLE DESCRIPTION 

DESCRIPTION 

REMARKS: 

EWIPMENT 

1 NSTALLED 

S t r a t u n  e s c r i p t i o a  besf o n  v i s %  i n s p e c t i o n  of d r i l l  c u t t i n g s .  
t r o f e u n  o d o r /  i s c o  o r s f i o n  o e r v e d  !! inch h o l e  advanced  y s l n g  B a r b e r  ~ $ 1  a i r - r o t a r y  system. 

8 1 9  %t.r p r e s  urenl a p g r o r l m a t e l y  100 psl. 
B o r e h o l e  devc foped  us1 c a r p r e s s e d  a i r .  
T h l r t y  f e e t  ~f . l j ~ ~ l ~ t @  4.0. d i a m e t e r ,  Sc  40, PVC u e l l r c r e e n  u a s  Laced  frm 3S1+ w . t o  St+ 
a n d  t o  w i t h  OLI~ 'PVC r i s e r  tube. F i l t e r  s a n d  was p o u r e d  up b 3'+ a n d  a kntonltr r e a l  plat* 3 l +  up t o  f l+ .  The w e l l h e a d  u s  secured u i t h a  4' long steel guard p i p  u ~ t h  locking 
c o v e r  g r o u t e d  i n t o  t h e  s u r f a c e  w i t h  c o n c r e t  
The  c o n t r a c t o r  s t e a m  c l e a n e d  c a s l n g  a n d  t o o k  used a t  W - 1 0 5  p r i o r  t o  l e a v i n g  s i t e .  

FIELD 
HNU 

lEST ING 

NOTES: 1 STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES TRANSITIONS MAY BE GRADUAL 
21 WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS S T A T ~ D  FLUCTUATIONS OF GROUNDWA~ER 

GZA 
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASLJREMEN~S MERE MADE 

BORING N0.W-105 

B-1 F: 



GEOENVIRONMENTAL INC PROJECT REPORT OF BORING No #% BROADWAY, PROVID~NCE, -RHOOE ISLAND SHEET 
NETC STRUCTURE 74 F I L E  No. 52329.2- 

GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS N- CHKD. BY - 
BORING Co. GZA DRILLING. INC. BORING LOCATION SEE LOCATION PLAN 
FOREMAN u n ~ t n  GROUND SURFA E 
GZA ENGINEER WILLIAM FIJRTL~ DATE START I/&tvA' IU* -%% - 

GROUNDWATER READINGS 
SAMPLER: UNLESS OTHERWISE NOTED AM LER CONSISTS OF A SPLIT 

SPOON DRIVEN USING A 148 lg. HAMMER FALLING 33 1n. DATE 1 T I M E (  UATER ( C A S I N G (  STABILIZATION TIME 
1 

CASING: UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 Lb. 5/9/94 1300 7.2 YELL 2.5 HOURS 
HAMMER FALLING 24 In. 

6/3/94 --- 7.8 WELL 4 WEEKS 
CASING SIZE: 3" TO 10 FEET OTHER: NX CORE BARREL TO 15.5 FT 

I 

EQUI PMENT 

INSTALLED 

Flush mounte 
curb box 
set i n  c - 
ment surface 

2'.' PVC r ' s  r I Ipip t o  4.5 
Bentonite 
seal 2-2.5' 

2" PVC well  
scree? 5.5- 

R MARKS- 5 .  &&ent top o f  conglgmerate a t  3 feet (based on change i n  d r i l l i n g  penetration rate). D r i l l i n g  penetration 
i n  bedrock uas approximatel minutes wr foot 

3" casing t o  a depth ov 7 feet  u i g d r i i l i n g  water). 5 :M NX tp core bar re l  from 70 t o  11.Z ?eet 
4: A roxima e l y  50 gallons o f  d r i l l i n g  water eniered the formation dur in d r i l l i n  
5. l p f e e t  of 0.01 i w h  siptted, Za1 diameter, PVC wel( screen was placed Bran 5.5 $6 15.5 feet a d  t o  

5 feet of P C r i s e  pipe F i l t e r  s a d  wa e l f  1 around he ytll screen t o  a de t h  of  feepndWath 
k n t p n i t e  sea! uas p[aced &tween a depth o? P t o  i.k?eeat. The we head was secured h t h  a t fwt tong 
aluninun curb-box grouted i n t o  place ysing concrete. 

6. No odors of visua[ signs o f  contamination were observed. 

F IELD 

lESTING 

: 1 STRATIFICATION L INES REPRESENT APPROXIMATE BOUNDARY BETMEN SOIL TYPES TRANSITIONS MAY BE GRADUAL 
21 WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS S T A T ~ D  FLUCTUATIONS OF GROUNDUA~ER 

MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMEN~S WERE MADE 
BORING No.MW-106 

6-1 7 



CASING: UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 Lb. 
HAMMER FALLING 24 In. 

CASING SIZE: 3" TO 5 FEET OTHER: NX CORE BARREL TO 15 FEET 

GEOENVIRONMENTAL INC f £ t   BROAD^, PROVID~NCE,.RH~E ISLAND 

GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS 

llME WATER qz 
STRATUM 

DESCRIPTION 

BORING Co. GZA DRILLING. INC. BORING LOCATION SEE LOCATION PLAN 
FOREMAN u~vr-btn GROUND SURFA E E 
GZA ENGINEER ~ I L L ~ A ~  FUR~ONE DATE START S I P I F - S F  

GRWNDUATER READINGS 
SAMPLER: UNLESS OTHERWISE :-?TED AM LER CONSISTS OF A la SPLIT 

SPOON DRIVEN US.,,U A 148 d. H ~ E R  FALLING 33 ~ n .  DATE I : lU 

PROJECT - 
NETC STRUCTURE 74 

N- 

OVERBURDEN 
so1 L 

REPORT OF BORING No MU-107 
SHEET r I 
FILE No. 5mOu.2- 
CHKD. BY - 

0.5 HOURS 

4 UEEKS 

. -- 

EQUI PHENT 

INSTALLED 

Flush mounte 
cu rb  box 

Bentoni te  
seal  1-1.5' 

2" PVC w p l  1 EL 

REMARKS: 
1. Apparent t o p  o f  conglomerate a t  4. feet  (based n change i n  d r i l l i n g  penetrat ion rate).  D r i l l i n g  penetra- 

t i o n  in bedrock m approximately ! minytes p(r foot. 
2. Spun 3" casing t o  a depth o f  5 f e e t  (using d r i l l i n g  water) then used NX type core b a r r e l  f o r  remainder o f  

borehole. 
3. A rox imate ly  60.gallons o f  d r i l l i n g  water entered the formation d u r i n  d r i l l i  
4. I$feet o f  0.01 inch s lo t ted,  2. diameter PVC we ( creen was (laced &om 5.0% 15.0 f e e t  a d  t o  

.O f e q t  o f  PVC r i s e r  p i p .  F i l t e r  sand bas b a c k I i l f e d  around he we l l  screen t o  a depth o f  f e e p  with 
bentpni te  seal  was placed &tween a dc t h  o f  1 t o  1.5 feet. The wellhead u s  secured w i th  a f f o o t  !:: 
aluninun curb box grouted I n t o  place L r n g  concrete. 

5. A f t e r  the  w e l l  st6b1 l ized,  the  groundwater had a petroleum-l ike odor. 

- 
FIELD 

IESTING 

- 



GEOENVIRONMENTAL INC £8 BRmAy ,  PROVID~NCE,.RHQ)E ISLAND 
PROJECT - REPORT OF BORING NO MU-10 

SHEET 
NETC STRUCTURE 76 

+ 
FILE No. m 9 . 2 -  

EOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS Nw CHKD. BY - 
GZA DRILLING. INC. BORING LOCATION SEE LOCATION PLAN 
unvTuTmERstn GROUND SURFA E 
m m ~ r t  DATE s!ART $,IF 7 - 4 -  

GRWNDUATER READINGS PUPLER: UNLESS OTHERUISE NOTED LER CONSISTS OF A II SPLIT 
spoow DRIVEN USING A 148%. HAMMER FALLING 33 In. 

SING: UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 Lb. 
HAMMER FALLING 24 In. 

ASING SIZE: 3" TO 9 FEET e OTHER: ROLLER BIT TO 17 FEET 

C B 
A L SAMPLE SAMPLE DESCRIPTION 

N u 'PEN./' DEPTH 
G S NO. REC. (Ft.) BLOVS/6" Burmister CLASS1 F l  CATION 

S-1 24/13 0.2-2.2 3-4 oose black/brown parse t o  
\ ine OAY and slag: t i t t l e -  ~ s h ,  

4-5 trace Siyt  (FILL) 

dens? gr  y GRAVEL (SHALE) 
V t X ~ e +  ~ i [ t  f i t t t *  coarse t o  
!ine sand (GLACIAL TILL) 

Ver dense coarse t o  f i n e  
S A N ~  and S! l f r a r i t t l e c  Gravel 
(GLACIAL  TILL^ 

BOTTOM OF BORING AT 17' FT 

STRATUM 

DESCRIPTION 

ASPHALT 

0.2' 

GLACl AL 
TILL 

APPARENT 
BEDROCK 

EQUIPMENT 

INSTALLED 

t 
L 

R MARKS: !. F ~ e l d  photoionization detector readings were o b t a i m  ugi an HNU meter equi with a 10.2 electron vo l t  
lanp. Regdjn s are i n  parts per m ' l l i on  NO i n d i c ~ e s  ess than d e t e c e  l i m i t  o f  0.1 ppn. . 3. f lush- o i n f  casing *an t o  dl+- r o W b i t  advaacq t o  IT'+ 

rent (op o f  bedroc! a t  Svee t  baked on change i n  r i  Ling pe&tration rate). 17 +, 3 a' &!oleun odors and v isual  gigns o$ contamination observed 
5: 15, o f  ..Ol@l s l o t t ed  2.0" dlam., sch 40, PVC well screen,w;s Laced fromJ7 t o  213eet-and topped wi th 2: 

of o l i d  PVC r i s e r  tube FI 1 er sand was poured up t o  1 . TRe wellhead uasTecured w i  t h  a 1, Long aluninun 
c u d  bgx routed i n t o  the surface with concrete 

6. ~ ~ ~ r o x m a f e l y  40 gallons of d r i l l  water entered'the formation during d r i l l i n g .  

FIELD 

'ESTING 

ND 

ND 

28 

: 1 STRATI FlCATlON LINES REPRESENT APPROXIMATE BOUNDARY BETMEN SOIL TYPES TRANS1 TIONS MAY BE GRADUAL 
21 WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS S T A T ~ D  FLUCTUATIONS OF GROUNDUA~ER 

MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREHEN~S ERE MADE  BORING No.MU-108 



GEOENVIRONMENTAL INC PROJECT - REPORT OF BORING No GZ-3 fta B R W ~ Y ,  PROVID~NCE,~RHCOE ISLAND SHEET - 
FILE No. T 3 3 0  - 

GEOTECHNICAL/GEOHYDROLOGIUL CONSULTANTS CHKD. BY - 
BORING Co. G U  DRILLING. INC. BORING LOCATION SEE LOCATION PLAN 
FOREMAN LHK p 
G U  ENGINEER 

GROUND SURFAC 
wt 

GRQlNDUATER READINGS 
SUIPLER: UNLESS OTHERUISE NOTED AH LER CONSISTS OF A In SPLIT 

SPOON DRIVE" USING A 1 4 8  lg. HAMER FALLING 38 1n. DATE ITIME ~UATER IU 
CASING: UNLESS OTHERUtSE NOTED, U S I N G  DRIVEN USING A 300 Lb. 

HAMMER FALLING 2 4  In. 
CASING SIZE: 3" OTHER: 

D C B  
E A L  SAMPLE I SAMPLE DESCRIPTION 

T N U  PEN./ DEPTH 
H G S No. REC. (Ft.) BLOUS/6" B u r m i s t e r  CLASSIFICATION 

S-1 24 /9  0 - 2  2 - 2  Loose  f a n  b r o w n  ine t o  coar e 
S A N D , ' L I ~ ~ ( ~  G r a j e f  l i t t l e  s i f t  . 

3 - 4  t r a c e  O r g a n i c s  ( T O P ~ I L )  

STRATlbl 

DESCRIPTION 

SILTY 
GRAVELLY 

SAND 

3 
I S - 2  1 2 4 / 1 5  5 - 7  1 10-11  n e d i u n  dense  b rown  r a y  f i n e  t o  

I I I 1 5 - 2 6  f ragmen ts )  l i t t l e  S ~ l t  
c o a r s e  SAND 4nd GRA@L, [ r o c k  

3 0  
End  o f  E x p l o r a t i o n  a t  30'+ 

\SING STABIL IUT lON TIME = 
W I  1 DAY 

l w l  11 DAYS 

EQUIPMENT 

INSTALLED 

FIELD 

~EP! NG 

I I I I I I 
REMARKS: 1. R o l l e r  b i t  t h r o u g h  b e d r o c k  fran 8 5 t o  3 0  f e e t .  

2. Twent  f i v e  f e e t  of .Q2I8 1 tted 2. d iamete r ,  Sch 40, PYC w e l l  s c r e e n  was p l a c e d  f r o m  30.0t+ up 
t o 5 8 , + a n d  o I h 5.q' o f  s o t i d  PV r i s e r  t u b e  f i l t e r  s a d  IS 
b e n t k i t e  s e a l  Iran .On+ u p - t o  1 . b +  The we [ lhead  was s e c u r e d  %%? fk;'%knd&ted 
c u r b  b o x  routed i n t o  t h e  s u r f a c e  w i t h  contrite. . No o i l y  &rs o r  di c o l o a t t o  pbserved. 2. A p p r o x i m a t e l y  4 0  g a f l o n s  of %ill w a t e r  e n t e r e d  t h e  f o r m a t i o n  d u r i n g  dril l ing. 

NOTES: STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETUEEN SOIL TYPES TRANSITIONS HAY BE GRADUAL. 
UATER LEVEL READINGS H A M  BEEN WOE AT TIMES AN0 UNDER CONDITIONS S T A T ~ D  FLUCTUATIONS OF GROUNDUATER 

GZA 
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMEN~S MERE W E  

BORING No.MU-103 

8-20 



APPENDIX C 

WELL CONSTRUCTION DIAGRAMS 

~PUBWROJECTS\5060045\720 COV 



r: . , 

Project NO: 5060-045 Cli nt- NavyMNUS Site: CHI, Newport, RI 

Location: Taylor Driv 
Date Installed 7128'94 

Measuring Point for 
Surveying & Water 

Levels 

Vent HOI s 

Concrete pad -3 

Cement Grout 

100 
-,YO Cement 

Top of Steel Guard Pipe 

Top of Riser Pipe 

4- Ground Surface (G.S.) 

- Bottom of Steel Guard Pipe 

- Riser Pipe 
Length 3.56' 
Inside Diameter 3" 
Type of Material PVC 

Top of Bentonite seal 

Bentonite Seal Thickness 

Top of Sand 

- Top of Screen 

W Stabilized Water Level 

- Screen 
Length 7.80' 
Inside Diameter 2" 
Slot size 0.010" 
Type of Material PVC 

- TypeISize of Sand #2 Silica 

Sand Pack Thickness Oa30' 

- Bottom of Screen 

- Bottom of Tail Pipe: 

Length 0.20' 

)----- Bottom of Borehole 

+ Describe Measurinq Point: 
Highest point of riser pipe 

Borehole Diam ter 

Signature ' . Date 

Depth from Elevation 
G.S. (feet) (NGVD) 

0.00 8.72 

-- 0.84 7.88 



Proj ct NO. 5060-045 cli nt: NavyMNUS Site: CHI, N wport, RI I WELL NO: ENSR-2 
~ ~ ~ ~ ~ i ~ ~ :  Taylor Drive, west of ENSR-1 

Dat Installed 7/29'94 

Contractor: New England Boring Contractors ~ ~ t h ~ d  : 4 114' HSA Inspector: J- Junod 

Measuring Point for 
Surv ying & Water 

,-% Cement 

Top of Steel Guard Pipe 

Top of Riser Pipe 

4 Ground Surface (G.S.) 

- Bottom of Steel Guard Pipe 

- Riser Pipe 
Length 

3.40' 

Inside Diameter 2" 
Type of Material PVC 

*-- Top of Bentonite seal 
1 ' (depth) 

Bentonite Seal Thickness 

Top of Sand 

- Top of Screen 

V Stabilized Water Level 

- Screen 
Length 

7.80' 

Inside Diameter 2" 

Slot size 0.01 0" 
Type of Material PVC 

Sand Pack Thickness Oe30' 

- Bottom of Screen 

- Bottom of Tail Pipe: 
Length 

0.20' 

Bottom of Borehole 

I 

Bor hole Diameter *pproved: 

Depth from 
G.S. (feet) 

0.00 

Elevation 
(NGVD) 
6.99 

0.25' of sediment from augers at 
bottom of borehole 

Describe fvleasurina Point: 
Highest point of riser pipe Signature Date 



. . ,  

5060-045 NavyMNUS j .? s.7 Project No: Client: Sjte: CHI, Newport, RI 
.m<t+ :;. 
b-. 2- 

I WELL No: ENSR-3 
~ ~ ~ ~ ~ i ~ ~ :  Taybr Drive, west of ENSR-1 and ENSR-2 

Date Installed 811 194 

Contractor: New England Boring Contract rs 4 1 /4" HSA 
Method: lnsp ctor: 

J. Junod 

M@NOU@RON@I W E  G@NSUWUGUO@N DEUAOL Depth from EI vation 
G.S. (feet) (NGVD) 

Measuring Point for 
Surv ying 81 Water 

Cem nt Grout 

100 
7 

,-% Cement 

Top of Steel Guard Pipe 

Top of Riser Pipe 

is?$. 3 4- Ground Surface (D.S.) 

Bottom of Steel Guard Pipe 
3.82 2.55 

- Riser Pipe 
Length 3.58' 
Inside Diameter 2" 
Type of Material PVC 

C---- Top of Bentonite seal 1 5.37 

Bentonite Seal Thickness 

Top of Sand 

Top of Screen . 

Stabilized Water Level 

- Screen 
- Length 7.80' 

Inside Diameter 2" 
Slot size 0.01 On 
Type of Material PVC 

Type/Size of Sand #2 Silica 

Sand Pack Thickness 

Bottom of Screen 

Bottom of Tail Pipe: 
Length 0.20' 

Bottom of Borehole 1 
Borehole Diameter *pproved: 

Describe Measurina Point: 
Highest point of riser pipe Signature Date 



Project No: 5060-045 c l  lent: HNUS/NavY s i te :  CHI, Newport, R I  I WELL NO: SD- 1 

Jel l  Location: A b n d Q w d  fuel 011 1 W t w e e n  R u l U a  86 and u i t v  of Structure la 

Well mater ia l  constructed of galvanized steel ?emarks: Date Instal led:  s/1/94 
New England Boring 

:ontractor: Contractors Method: 4 Solid Stem Auger Inspector: J. Junod 

Smal l -D iameter  Mon i to r ing  Wel l  Const ruc t ion D e t a i l  
G. 5 (feet) (NGVD 

& T O P  of  Rlser Pipe 

....... 
1 . 5  (q 

Screen Diameter :ce:!z .:.:.:. 

~ t a b l l f z e d  
Water Level 

d o t t o m  o f  Screen 

:tom o f  Dr 
Point 



Pro jec t  NO: 5060-045 c l i en t :  HNUS/NaVV s i t e :  CHI, Newport, R I  WELL NO: SD-2 
8 .  

Je l l  Location: A b a n d o n e d f u e l o  86 and v ic in i tv  of Structure 143 

?emarks: Well mater ia l  constructed of galvanized steel Date Insta l led:  8/3/94 

New England Boring 
Eontractor: Contractors Method: 4 Solld Stem Auqer Inspector: J. Junod 

Sma l l -D iamete r  Mon i t o r i ng  We l l  Cons t ruc t ion  D e t a i l  ,,,, 
G S ( feet)  (NGVD: 

R lser  PIpe Diameter 

Screen Diameter  

Screen S l o t  Size 

*2  Si l lca Sand was added t o  6.2' b.g.s. 

1 +TOP of Screen 

s t a b i l i z e d  
Water Level 

G o t t o m  o f  Screen 

R o t t o m  of Dr ive  
Po in t  



>ro j e c t  NO: 5060-045 ~ l l e n t :  HNUSINavy s i t e :  CHI, Newport, RI WELL NO: SD-7 

i e l l  Location: Fuel 011 l ine  f rom Structure 7 4  t o  Porter Avenue 

?emarks: Well mater ia l  constructed of galvanized steel Date Ins ta l led :  R/2/94 
New England Boring 

:ontractor: Contractors Method: 4 Sol id Stem Auqer Inspector: J. Junod 

Sma l l -D iame te r  Mon i t o r i ng  We l l  Cons t ruc t i on  D e t a i l  
,,ev 

G S. ( fee t )  (NGVDI 

R iser  Pipe Diameter  

Screen Dlameter  

Screen S l o t  Slze 

"2 Si l i ca  Sand was added t o  7' b.g.s 

-- T O P  of  R lser  Pipe 

 tabil ill zed Water Level 

1 
--Bottom o f  Screen 



Well Location: 1 F el  

, 
Remarks: Well mater ia l  constructed of galvanized steel Date Insta l led:  R/3/94 

New England Boring 
Contractor: Contractors 4" Solid Stem Auger Inspector: J Junod 

T Sma l l -D iame te r  M o n i t o r i n g  We1 1 Cons t ruc t i on  De ta i  1 ,,,, 
G S ( feet)  (NGVD) 

-0.24 27 89 
T o p  o f  Riser  Pipe 

0.00 28 13 

Rlser  Pipe Dlameter 

Screen Diameter  

Screen S l o t  Size 9 82 1831 

N/A N/A 

Water Level 
1127 1686 

"2  Si l i ca  Sand was added t o  9.5' b.g.s. 
1 1  82 1631 



t e l l  Location: Storm drain line east of Structure 143 

qemarks: Well material constructed of galvanized steel Date I n s t a l l e a  8/9/94 

New England Boring 
:ontractor: Contractors 4 Solid Stem Auqer Inspector: J. Junod 

Small-Diameter Monitoring Well  Construction Deta i l  ,lev 
G. S. ( feet)  (NGVD 



~ r o j e c t  NO: 5060-045 client: HNUS/Navy s i t e :  CHI, Newport, R I  WELL NO:. SD- 1 8 

4ell Location: Storm drain l ine  east of Structure 143 

qemarks: Well mater ia l  constructed of galvanized steel Date Insta l led:  R/9/94 

New England Boring 
:ontractor: Contractors Method: 4 Solid Stem Auger Inspector: J Junod 

Sma l l -D iamete r  Mon i t o r i ng  We l l  Cons t ruc t i on  D e t a i l  ,,,,, from ,,,, 
G. S ( fee t )  (NGVDI 

1.25" 
R iser  Plpe Diameter 

1.25" 
Screen Diameter  

0.0 10" 
Screen S l o t  Size 

* 2  Si l ica Sand was added to  4.8' b.g.s. 



Project  NO: 5060-045 ell ent: HNUS/NavY s i te :  CHI, Newport, RI  I WELL NO: SD-20 

t e l l  Locatlon: Storm draln l lne east of Structure 143 

?emarks: Well rnaterlal constructed of galvanlzed steel Date Insta l led:  R/9/94 
New England Borlng 

:ontractor: Contractors Method: 4 Solid Stem Auqer Inspector: J Junod 

Sma l l -D iamete r  Mon i t o r i ng  W-ell Cor,:: t r u c t i o n  D e t a i l  ,,,,, E,e,, 

G S ( feet)  (NGVD 

Riser Pipe Dlameter 

Screen Dlarneter 

+Top of Rlser Pipe 

G r o u n d  Surface 

Screen S l o t  Slze 

*2  Si l lca Sand was added t o  5' b.g.s 

[+TOP of  Screen 

I s t a b l l l z e d  

Water Level 

1->ottom o f  Screen 

G o t t o r n  o f  Dr lve  
Polnt  



>reject NO: 5060-045 c l i e n t :  HNUSINavy s i t e :  CHI, Newport, R I  WELL NO: SD-2 1 
j 1 

t e l l  Locat ion:  Storm dra ln  l l ne  east o f  St ructure 143 

?emarks: Wel l  ma te r i a l  const ructed of galvanized s tee l  Date Ins ta l led :  R/10/94 

New England Bor lnq 
:ontractor:  Cont ra f to rs  4 Sol ld  Stem Auqer Inspector :  J Junod 

- 
Method: 

Sma l l -D iame te r  M o n i t o r i n g  We l l  Cons t ruc t i on  D e t a i l  ,,ev 
G S. ( fee t )  (NGVD 

+Top o f  R i se r  P lpe 

-Ground Sur face  

R i se r  P ipe D iameter  

Screen D iameter  

Screen S l o t  S ize  

"2 S l l i ca  Sand was  added t o  4.5' b.g.s. 

-TOP of Screen 

s t a b i l i z e d  
Water  ~eve ' l  

->ottom of Screen 

of Drive 
Po ln t  



BORING NO.: W - 5  COWTUCTOP: CDI DATE STARTED: 4125190 
PROJECT NO.: 6 7 6 0 4 8 1  ORILLEPS: LIVLOROfOUINN DATE COMPLETED: 4125190 

WECT: U.S. NAVV-NETC TRC INSPECTOR: GLEZENIIIC*ORRW ' WATER TMLE LEVEL: 1 2  n. 
.CATION: FEUPORT. PI DRILLING anwoo: 4 114- HOLLOY STEM rusra LOUTION: N l O . 1 U  

SITE: 09-FIREFIGHTER CROUND ELEVATION: 12.47 .- E 4.551 I 
4 

BORING DEPTH: 1 8  n. CASING ELEVATION: 12 -30  

I DEPTH WNU 

S 
I cn) BLOWS (PPW SOIL OESCRIPTION IRECOVERV) LITWOLOCV YELL CONSTRUCTION 

~--..-~~~~...~.~.-~__-----..--. . .-.---~.~~~----------------.----. . .-. . . .~..~~-~---~~~~~~~~~*~~~~~.~~.~~~.~*~~~~~~~~.~.~**.~~~-~~~~~~.~-.~~.~~~.~~~~.~...~.~. 

ASPHALT 

FINE SAND AND SILT. W E  CIUYEL. BROYl IUW) 

F - I( %NO. SOME CRAVEL. BUCK 16'1 

SILT UIO FINE SAND. LITTLE c u v .  BWN. mxn 18-1 
. .  - 

SILT. SOME F-0. L I T I L E  GRAVCL. CUV. m I S T  (18.1 

SILT  AND FINE SAND. TRACE I(. SAND. BLACK. PETROL OWR. YET 

S ILT  AND FINE SANO. BRWW. SLICWT ODOR. YET (15') 

SILT AND FINE SANO. TRACE CRAVEL. IOOYN. DENSE (14') 

S ILT  AND CINE SANO. SOME ROCK FRAGMENTS. 8llOYN 16.) 

YEATHERED SHALE. CRAV 14') 

, --' 

CEvEYTl BENTONITE I 
COOUI 

W O  PACK (No. 21; ,l 
eonon OF YE:: I 



Monitoring Well: MW-7s Drllllng Company: Harbuc~&r, Inc. 
Site 09 - Old Fin Fightlng Training Area DrRlers.. M. Stswar 
NETC - Newport TRC Inspector: B. Reilly & J. Breen 
Well Depth 13 Feet Monitoring Well Coordinates; 

N 156781.40 
E 54226298 

Date Started: November 29,1093 
Date Compktsd: November 29.1993 
Depth to Water. 3-85 Feet (011w194) 
Mcuutorlng Web ElevaUons: 

Top of PVC = 10.34 Feet (mlw) 
Ground UevaUon 10.91 Feet (mhv) 

Sample FFMt1-112993 cdlee(.d from W. 
Sample ff-M72-112993 collected from 2-4'. 

Curb BOY 
B.danils sad 
Top d Sand 
Top of scfmm 

Ul Morle Sand 

2'- 1DSLot PVC 
S a w n  

Botlom of Wdl 

11 Not-: W-Not D l c W  
Depth b Waler MsPsumd From Top of PVC. 



A GEOENVIRONMENTAL INC ?to  B R D A D ~ ,  PROVID~NCE, ~RHODE I S ~ D  - PROJECT REPORT OF BORING N o  MU-10 
SHEET 

GEOTECHNICAL/QOHYDROLOCICAL CONSULTANTS 
NETC STRUCWRE 74 

N- 

+ 
F I L E  NO. 7 t 9  - 
CHKD. BY 

BORING t o .  D.L. MAHER DRILLING. INC. BORING LOCATIOll SEE L O U T l O N  PLAN 
FOREMAN 
GZA ENGINEER- 

JU- GROUND SURFA 
M R T V A L P ~  DATE S ~ A R T  %P -1%- 

SAMPLER: UNLESS OTHERUISE NOTED AH LER CONSISTS OF A SPLIT CRQlNDUATER READINGS 
swow P R r v w  USING A 148 k t .  HER FALLING 36 In. DATE I TIME I w E R  I C ~  

X I N G :  UNLESS OTHERUISE NOTED, 
HAMMER FALLING 24 In. 

CASING DRIVEN USING A 

3 S I N G  SIZE: 818 OTHER : 

SAMPLE DESCRIPTION 

p u r m i s t e r  CLASSIFICATION 

I I I I I I 

REMARKS: . S t r a t u p  & s c r * p t i o n  b a s e d  on v i s u a l  ins t iw o f  d r i l l  c u t t i n g s .  f . E l  h t  ~ n c h  h o l e  a d v a n c e d  wing B a r b e r  DB a l r - r o t a r y  system. . BI! 18downpressure11 @ r o x  m e t  Ly 1 . m a n g e  in rock sutt IP c o I o  tro. ? ? g ~ ' i r ~ p w 3 k  gray a t  371,. . N o  p e t r o l -  o d o r s  or d l s c o r o r a t l o n / s  een 

S1RAN.M- 

DESCRIPTION 

(BEDROCK) 

I 

Lb. 10/22/93 1 0765 36' 
.rr..rc.m lm0 Z1.f 

1 11/05/93 ( --- 19.1 

- 

LSING S T A B I L I U T I O N  T I M  

73 HOURS 

DAYS 

EQUIPMENT 

INSTALLED 

F IELD 
HNU 

rESTING 

OTES: 1 STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES TRANSITIONS MAY BE GRADUAL 
2! UATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS  STAT^ FLUCTUATIONS OF GRWNOUA~ER 

3ZA 
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMEN~S MERE MADE 

BORING No.MW-101 

C-1 A 



SAMPLE DESCRIPTION 

85JREdRKS: ' 6 .  F!rty feet 0 '  0.0P s l  ft: 4.Q. d i a m e t e r ,  ) h 4 0  PVC u e l I  s c r  
t o p p e d  w i t h  to'+ o f  s o t i d  ~k r i s e r  tube. ~ i f t e r  $and was 
p l a c e d  f ran 8' t en+. The  we Ihead.was s e c u r e d  ui t h  a 4' pGe 
c o v e r  g r o u t e d  2.8 i n t o  t h e  s u r k a c e  w i t h  c o n c r e t e .  

SHALE 

EQUIPMENT 

INSTALLED 

.an 50'  t o  lo'+ 
I ip t  i t  s e a l  
w i t h  k k f n g  

FIELD 

tESTING 

NOTES: STRATIFICATION LINES REPRESENT APPROXIWATE BOUNDARY BETUEEN SO1 L TYPES TRANSITIONS WAY BE GRADUAL. $1 ~~E~cE~E~uEE~FS'Bf$EIAEC~E~ ~ ~ ~ M ~ ~ E ~ ~ ~ T ~ ~ ~ ~ ~ H ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t S ~ $ ~ ~ ~ ~ ~ ~ ~  OF GRWNDYATER 
GZA !BORING NO.HW-101 



GEOENVIRONMENTAL INC PROJECT REPORT OF BORING NO W 1 0  iB ~RoADuAy, PROVID~NCE, SRHCOE ISLND SHEET 
NETC STRUCTURE 71 

4 
F I L E  No. STJ29 - 

;EOTECHN I UL/GEOHYDROLOCI U L  a S U L T A N T S  N m  JISLIIWD CHID. BY - 
!ORING Co. BORING L O U T I O N  SEE LOCATION PLAN 
.OREMAN GROUND SURFA 
;zA ENGINEER DATE s!m F 1 1 P  - i B ? 7 ~  

GRWNDUATER READINGS 
;AMPLER: UNLESS OTHERWISE NOTED AM LER CONSISTS OF A ' SPLIT 

s P o w  DRIVEN USING A 1 4 8  t i .  HAW(ER FALLING 3;6 ~ n .  DATE I TIME I WATER ICASING I STA~ILIUTION TIME 
I 

:hSIWG: UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb. 10/25/93 0930 24.8 W 4 2  HOURS 
HAMMER FALLING 2 4  In. 

11/05/93 --- 21.5 M L L  14 DAYS 
X I N G  SIZE: 8" OTHER: - 

S T R A W  

DESCRIPTION 

COARSE TO 
FINE SAND 

SHALE/ 
aNGLOCIERATE 

(BEDROCK) 

I 
EW IPHENT 

INSTALLED 

I I I 1 I 1 

REMARKS: 

p l a c e d  f r o m  50, t o  10' a n d  
8'+ a n d - a  b e n t o n i t e  g e a l  
guard p i p e  w i t h  L o c k i n g  

FIELD 
HNU 

lESTING 

NOTES: 1 STRATIFICATIOU LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES TRANSITIONS MAY BE GRADUAL. 
2 1  UATER LEVEL READINGS HAVE BEEN WADE AT TIMES AND UNDER COllDITIONS  STAT^ FLUCTUATIONS OF GROUNDWATER 

GZA 
RAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMEN~S MERE W E  

BORING No.MU-102 
C-16 



F I E L D  

lESTlNG 

NOTES: 1 S T R A T I F I C A T I O N  L I N E S  REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES TRANSITIONS MAY BE GRADUAL. 
2{ UATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS S T A T ~ D  FLUCTUATIONS OF GRWNDUATER 

M Y  OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE T IME MEASUREMEN~S UERE MADE 
BORING N 0 . W - 1 0 2  

C-17 



G NVIRONMENTA 'M B&W. PRWISLN@F.RHQ)E IS- PROJEtf REPORT SqlFE#RING Nol Wu;ly 
CEOTECHNI~I/CEOHrT)ROLOCIUL CWSULTANTS F ILE No. -29 - 

CHKD. BY ngu- 
BORING CO. - 
FaREWAW BORING LOCATXOY 
GZA ENGINEER GROUND SJRFA 

DATE START 

SAMPLER: UNLESS OTHERUISE 10lED LER CONSISTS OF A rn SPLIT GROUMDUATER RUDINGS 
SPWN DRIVEN UEIUG A 148% HACPlER FALLING 38 In. DATE ( T I M  / WATER U S I N G  STABILIZATION T I M  

W 16 HWRS 

M L L  11 DAYS 

CASING: UNLESS OTHERUISE 
H A M R  FALLING 2m' 

U S I N G  DRIVEN USING A 300 lb. 

CASING SIZE: 8U OTHER: 

SAMPLE DESCRIPTION 

lo' 

S T R A W  

DESCRIPTION 

SHALE/ 
CONGLOMERATE 

(BEDROCK) 

1 NSTALLED 

H 35' 

I 1 I I 
S t r a t ~ d e f : ~ i p t i o n b a s  o n v i s u a l  i n s p e c t i o n o f  d r i l l  c u t t i n g s .  
P q t r o  pun- 1 e o d o r  no t4  
E j  h t  j n c h  h o l e  advanced king B a r b e r  Dye1 a i r - r o t a r y  system. 
B i t  r r e s  w e 1 #  a p p r o x i m a t e l y  100 psi.  oreh hole #evefoped u s ~ n g  c a r p r e s s e d  a1  r. 
S h w  observed; no 'g easy" c o n s i s t e n c y  o r  odor. 
T h i r t y  f e e t  gf 4.0" d iameter ,  Sch 40, PVC w e l l s c r e e n  was Laced f r o m  3 I+  up t o  
a n d  t o  u th.!g*o?'O~~d'yE :iff& t $ e  F i l t e r  sand ~ a ~ ~ y e d  up F o  3'+ and a &ntoni t 
platedTEL b+ up t o  fl+. ea w i s  secured  w l t h a  ong s t e e  g u a r d  p l p e  w l t h  l o c p i  
c o v e r  g r o u t e d  i n t o  t h e  s u r f a c e  w i t h  c o n c r e t  
The c o n t r a c t o r  s team c l e a n e d  c a s l n a  end too!; ~ r i o r  t o  i n i t i a t i n c l  I(U-105. 

5'+ 
s e a l  

i n g  

FIELD 
HNU 

TESTING 

1.0 PPW 
(10-26') 

ND 
(20-30' ) 

- - - - 
MOTES: 1 STRATIFICATION LINES REPRESENT APPROXIHATE BOUNDARY BETUEEN SOIL TYPES TRANSITIONS HAY BE GRADUAL. 

2{ UATER LEVEL READINGS HAVE BEEN WADE AT TIMES AND UNDER CONDITIONS  STAT^^ FLUCTUATIONS OF GRWNDUATER 
RAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIHE HEASURWN~S M R E  WADE 



I 

BORING Co. 
FnPFYAY 

D.L. MHER DRILLING. INC. 
Y 

SAMPLER: UNLESS OTHERWISE NOTED AH LER CONSISTS OF A 
SPOON DRIVEN USING A 14% LE. W E R  FALLING 33 

SPL 
In. 

XING: UNLESS OTHERWISE NOTED, USING DRIVEN u s m  A 300 lb. 
HAUUER FALLING 24 In. 

X I N G  SIZE: 8" OTHER: 

~ K U J C C  I REPORT OF BORING NO MU-105 
SHEET 

NETC STRUCTURE 74 
* 

N 
FILE NO. 5 n 2 9  - 

I ~ L M D  CHKD. BY - 
W l N G  LOCATION SEE LOCATION PLAN 
GRWND SURFACE 
DATE START lo/%%' IUW - 1 8 % ~ ~  

I GROUNDUATER READINGS 

I DATE 1 11% I WATER (USING I STABILIZATION TIME 

11/05/93 --- 14.4 UELL 10 DAYS 

I I. I I. I 
2 C B  
: A L  SAMPLE SAMPLE DESCRIPTI W STRATUM EPUIPHENT FIELD E 

R 

r N U  
' O 

'PEN./ ' DEPTH ' 
HNU n 

DESCRIPTION INSTALLED TESTING K 
I G S  No. REC. (Ft.) BLWS/6I8 Burmister CLASSIFICATION I. 1 S 

1. v 

3'+ R 

3' 

5 1 SHALE, 1 1 CONGLWERATE 

7. 

(BEDROCK) 

35 
End o f  Explorat ion 35'2 - 

REUARKS: 
I I I I I I 

S t ra tun  e s c r i  t i o  bes on v i s u  L inspect ion o f  d r i l l  cutt ings. 
NQ t r o f e m  d o r A i s c o f L f i o n  okerved. 
E l  inch h o l e  advanced ys ing Barber Dual a i r - r o t a r y  system. 
Bi! I8a r pres ureu approximately 100 ps i .  
Borehole devefoped us1 carpressed.ai r. 
T h t r t y  fee t  p f  2" 1 % ~  4.0" diameter Sch 40 PVC uei iscreen was laced fran 3 u p - t o  St+ 

with*!' o f  so1 id1~vc  r i s e r  tube: ~ i l t e i  s a M  was poured up b 3'+ a n j  a ~ t o n i t e . s e a 1  
$cx up t o  I t+. The "ellhead was secured w t h a  4' long s tee l  guard p i p  w t h  lock ing 
cover grouted i n t o  the  surface w l th  concrete. 
The contractor  steam cleaned casing end t o o l s  used a t  W-105 p r i o r  t o  Leaving s i te .  

NOTES: 1 STRATIFICATION LINES REPRESENT APPROXlMATE BWNDARY BETWEEN SOIL TYPES TRANSITIONS WAY BE GRADUAL 
21 WATER LEVEL READINGS HAVE BEEN MADE AT TlnES AND UNDER CONDITIONS S T A T ~ D  FLUCTUATIONS OF GROUNDUA~ER 

I, GZA 
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIUE UEASUREUEN~S WERE MADE 

BORING No.UU-105 
(2-19 



I 

GEOENVIRONMENTAL INC, 78 BRW~AY,  PROVID~NCE, m o E  ISLAND 
PROJECT REPORT OF BORING No MU-106 

SHEET 
NETC STRUCTURE 74 F I L E  No. Y329.2- 

GEOTECHNICAL/GEOHYDROLOtIUL CONSULTANTS N w  CHKD. BY - 
;BORING CO. 

FOREMAN 
GZA ~ I L L I N G .  INC. BORING LOCATION SEE LOCATION PLAN 
on-tn 

GZA ENGINEER 
GROUND SURFACE E 

UILLIM FUKmAt DATE START 5 / 9 / p  -19194 

GROUNDWATER READINGS 
SAMPLER: UNLESS OTHERWISE #ITED AM LER CONSISTS OF A SPLIT 

s~oow DRIVEN usxw u; !ti! LL. HAMMER FALLING 36 In. DATE I TIME I WATER IU 

I 

\SING STABILIZATION TIME 

4 WEEKS 

CASING: UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 Ib. 
HAMMER FALLING 21 In. 

CASING SIZE: 311 TO 10 FEET OTHER: NX CORE BARREL TO 15.5 FT 
6/3/94 

SAMPLE DESCRIPTION 

DESCRIPTION 
CLASSIFICATION 

CONDOMERATE 

Cong lanerate (Poor Recovery) 

EQUIPMENT 

INSTALLED 

Flush mount€ 
curb box 
set i n  c - 
ment surtace 1.11 

I I 2'.' PVC r ' s  r 
pipe t o  4.5' 
Bentonite 
seal 2-2.5' 

211 PVC well  
scree? 5.5- 

FIELD 

IESTING 

n mmnn.r f .  ~ + r e n t  top of conglomerate a t  3 feet  (based on change i n  d r i l l i n g  penetration rate). D r i l l i n g  penetration 
i n  bedrock was awroximatelv 3 minutes Der foot. 

3" casing tb'a depth o f  1 feet ins d r i l l i n g  uater). 5: tM NX t p e  core bar re l  f r an  90 t o  143 feet. 
4. A roxima e l y  5 0  gallons of dr [ l i n g  water entered the formation dur in d r i l l i n  
5. l p f e e t  o f  0.01 inch slgtted, 4" diameter. PVC ne l ]  screen was (laced srm 5.5 8; 15.5 feet  and t o  ped u i t h  

5.5 feet  o f  PVC r i s e r  m w .  F i l t e r  sand uas backf I l l e d  around he well screen t o  a d e ~ t h  o f  4 fee! and a 
beirtonite-seal-was-platd-ktueea depth of 2 t o  2.5 feet. The wellhead was secured b i t h  a 1 foot  long 
aluninun curb box. g rou ted~ in to  plece w i n g  concrete. 

6. -40 odors of v isua l  Eians o f  contamination were observed. - - 
OTES: 1 STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETMEN SOIL TYPES TRANSITIONS MAY BE GRADUAL 

21 UATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS  STAT^ FLUCTUATIONS OF GRWNDUA~ER 

;zA 
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMEN~S WERE MADE 

BORING No.MW-106 

C-20 



GEOENVIRONMENTAL INC FtAO ~RomwAY, PROVID~NCE,.RH~OE ISLAND 

GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS 

I 

BORING Co. GZA DRILLING. INC. BORING LOCATION SEE LOCATION PLAN 
FOREMAN D A- GROUND SURFACE E N UA I UR 
GZA ENGINEER wlLLlAn m t  DATE START 5 / 9 / p  7 / 9 / 9 4  - 

. GROUNDWATER READINGS 
SAMPLER: UNLESS OTHERWISE NOTED An LER CONSISTS OF A SPLIT 

SPOON DRIVEN USING A 148 LL. HAMMER FALLING 3% ~ n .  DATE I TIME I WATER ICASING I STABILIZATION TIME 

PROJECT - 
NETC STRUCTURE 74 

WE- 

.: 1 

EPUI PMENT 

INSTALLED 

REPORT OF BORING NO. MU-107 
SHEET - 
FILE No. XTZ9.2- 
CHKD. BY Aeo 

CASING: UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 Lb. 
HAMMER FALLING 24 In. , 

CASING SIZE: 3" TO 5 FEET OTHER: NX CORE BARREL TO 15 FEET 

- 

15 
BOTTOM OF BORING AT I S i  FT 

1 

curb box 
se t  in c - 
ment surtacc 

+ 

- 

D 
E 
P 
T 
H 

I :  
5 

Bentonite 
seal 1-1.5' 

F i l t e r  sand 

- 

5/9/94 

6/3/94 

0 
Conglomerate (Poor Recovery) 

CONGLOMERATE 

1 1 .  I 1 

BEDROCK 

--- 
- - -  

C B  
A L  
s o  
N U  
G S 

I, 

,@I 5. A f t e r  the  u e l l  s t f i b i l i i e d ,  the giounduater'had a p e t r o l e m - l i k e  odor. 

REMARKS: 
1. Apparent t o p  o f  conglomerate a t  4. feet  (based n change i n  d r i l l i n g  penetrat ion rate).  D r i l l i n g  penetra- 

t i o n  i n  bedrock was approx~mate ly  ! mrn"tes wr Toot. 
2. S p u n 3 ~ ~ c a s i n g t o a d e p t h o f 5 f e e t ( u s ~ n g d r i l l i n g w a t e r ) t h e n u s e d N ~ t y p e c o r e b a r r e l f o r r e m a i n d e r o f  

1 

FIELD 

'EST I NG 

- 

7.2 

8.7 

borehole. 
3. A rox imate ly  60 gal lons o f  d r i l l i a g  u a t e i  entered the formation d u r i n  d r i l l i n  
4. lgPfeet o f  0.01 inch s lo t ted,  2. diameteri PVC wel l  screen was (laced from 5.0 b 15.0 f e e t  and t o p e d  wi th  

5.0 fee t  o f  PVC r i s e r  pipe. FI l t e r  sand was backf I l l e d  around he u e l l  screen t o  a depth o f  fee  and a 
bentpni te  sea l  was placed k t w e e n  a de t h  o f  1 t o  1.5 feet. The wellhead was secured w i th  a f f o o t  long 
aluninun curb  box. arouted I n t o  d a c e  esrna concrete. 

NOTES: 1 STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES TRANSITIONS MAY BE GRADUAL 
2{  WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS S T A T ~ D  FLUCTUATIONS OF GRWNDUA~ER 

GZA 
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMEN~S WERE WE 

BORING No.MW-107 

C-21 

SAMPLE 

WELL 

E L L  

SAMPLE DESCRIPTION 

Burmister CLASSIFICATION 

Conglomerate (Poor Recovery) 

No. 

C-1 

0.5 HOURS 

4 WEEKS 

STRATUM 

DESCRIPTION 

OVERBURDEN 
SO1 L 

4.8'+ 

GRAY 

PEN./ 
REC. 

60/6 

DEPTH 
(Ft.1 

5-10 

BLOUS/611 

RQD=OX 



GEOENVIRONMENTAL INC. !% BROADWAY, PRWIDCNCE, RHODE ISLAND PROJECT REPORT OF BORING NO MU-10 
SHEET 

~EOTECHNICAL/GEOHYDROLOtIUL CONSULTANTS N w  NETC STRUCTURE 74 CHKD. BY 
4 

FILE NO. m9.2- - 
30RING Co. 
FOREMAN 

GZA DRILLING. INC. BORING LOCATION SEE LOCATION PLAN 
VA-btN 

iZA ENGINEER 
GROUND SURFA E E 

HA~KPALP~ DATE S,TART b 1 0 ~ " '  .AIL LNU 5!%%- 

GROUNDWATER READINGS IAMPLER: UNLESS OTHERWISE NOTED AM LER CONSISTS OF A SPLIT 
SPOON DRIVEN USING A 14% lg. HWER FALLING 33 In. 

XING: UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb. 
HMER FALLING 24 In. 

X I N G  SIZE: 3" TO 9 FEET OTHER: ROLLER BIT TO 17 FEET 

r A L  ' S O .  SAMPLE SAMPLE DESCRIPTION 
r N U  PEN./ DEPTH 
I G S No. REC. (Ft.) BLWS/6" Burmister CLASSIFICATION 

S-1 24/13 0.2-2.2 3-4 pose black/brom parse t o  
t i n e  bg and slag: t l t t t e -   AS^, 

4-5 trace S l l t  (FILL) 

25-25 dens9 gray GRAML (SHALE) 
YfRle+ SI [ t  t ~ t t t e +  coarse t o  
f l ne  Sand (GLACIAL TILL) 

cl Ve dense coarse t o  f i n e  
S A ~  and ~ i l i ! ~ ~ r i t t l e +  Gravel 

10 
(GLACIAL  TILL^ 

. -- 

STRATUM 

DESCRIPTION 

ASPHALT 

0.2' 

5 '  

GLACIAL 
TILL 

3'+ 

APPARENT 
BEDROCK 

R HARD: 5.  F le ld  photojonizatio" detector readings were obtained uqi an HNU meter equi 
Read~n s are i n  parts per m i l l i o n  ND ind ic2es ess than detec* 5. i v i u s h -  Ooin! casing &a t o  9'+- roff%?6it advaacv t o  i7.r 

A y e n t  lop  o f  bedro& a t 3 y e e t  baked oq chqnge i n  r i  l i n g  p n h r a t i o n  rate). 
4: Pe roleun odors and v lsual  glgns o$ c ntamination observed 
5. 15' of..Olu s lp t t ed  2.0°8 diarn., sch &, PVC nll screentwk laced fror 17fo 21 

of s o l i d  PVC r l s e r  tube. F i  1 er s a d  was poured up t o  1 . Tf& wellhead was Secur 
curb bgx routed i n t o  the surfece with concrete 

6. ~p~roximai !e ly 40 gallons o f  d r i l l  water enteredSthe formation during d r i l l i n g .  

EQUl PMENT 

INSTALLED 

with a 10 2 e lectr  
L i m i t  o f  6.1 ppn. 

- r'7 .tn 3' 
feet and topped u i  

'ed with a 1' Long 

*on v o l t  

- 
FIELD 

'ESTING 

- 
ND 

ND 

28 

- 



GEOENVIRONMENTAL INC 

( 78 BROADWAY, PROVID(NCE, . R H ~ E  ISLAND 
PROJECT REPORT OF BORING No WV-109 

SHEET ut I 
NETC STRUCTURE 76 FILE No. m 9 . 2 -  

GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS WE- CHKD. BY - 
BORING Co. GZA DRILLING INC. BORING LOCATION SEE LOCATION PLAN 

u-nt GROUND SURFACE 
MA- DATE START 5 /10  &- 96 

GROUNDUATER READINGS 
SAMPLER: UNLESS OTHERWISE NOTED AM LER CONSISTS OF A l1 SPLIT 

sPooN DRIVEN USING A 14% d. HWER FALLING 33 ~ n .  DATE 1 T ~ ~ E I  WATER (CASING I STABILIZATION TIME 

~ U S I Y G :  UNLESS OTHERWISE NOTED. CASING DRIVEN USING A 3 0 0  lb. 3 WEEKS 
HAMER FALLING 24 In.  USING SIZE: 3" TO 2.5 FEET OTHER: NX CORE BARREL TO 17.5 FT 1 I I I 

C B 
A L SAMPLE SAMPLE DESCRIPTION 
S O .  
N W PEN./ DEPTH 
G S No. REC. (Ft.) BLOVS/618 B u r m i s t e r  CLASSIFICATION 

RQD=o% l i g h t l y  wea the red  %+ f r a c t u r e d .  g r a y  cw"pd&;- 
..., ms, s l l g h t  man- 

a n e s e - s t a i n ~ n g  o n  f t g s v r -  
f aces .  F r a c t u r e  *s  W-8 (In- 

I ate. '  Fw incluhii 

1 I I I 
I I I 

c o n s i s t e n t )  3mn t h i c k  QTZ vein 
$ 

-- 
BOTTOn OF BORING AT 17.5 FT 

TOPSOIL - - .Sf 
1' - 

T I L L  1.5 

2.5' 
APPARENT 
BEDROCK 

:ONGLOnERATE 

STRATUM EQUl PMENT 

DESCRIPTION INSTALLED I -  G r o u t  - 

R MARKS: 5 No o d o r s  o r  e v i d e n c e  o f  c o n t a m i n a t i o n  observed.  
2: 15'  o f  ..Ol8I slgtted 2.011 dlam., s c h  60, PVC w e l l  s c r e e n  was p l a c e d  f r o m  17.5 t o  2.5'+ a n d  t o  w i t h  2.5' 

of solid PVC r l s e r  tube. FI l t e  s.and w p o u r e d  t o  l.S1+ a n d  a b e n t o  i t e  s e a l  l a c e d  fr %I+ up t o  
.St+. The  w e l l h e a d  was s e c u r e d  w l t h  a F  Long s 8 e l  g u a r d  p i p e  w i t h  1 o A i n g  cove r ,  g r o u t a n t o  t h e  s u r f a c e  

w i t h  c o n c r e t e .  
3. A p p r o x i m a t e l y  5 0  g a l l o n s  of d r i l l  w a t e r  e n t e r e d  t h e  f o r m a t i o n  d u r i n g  d r i l l i n g .  , 

I 

FIELD 

TESTING 

NOTES: 1 STRATIFICATION LINES REPRESENT APPROXIHATE BOUNDARY BETMEN SOIL TYPES TRANSITIONS MAY BE GRADUAL. 
2 1  WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS S T A T ~ D  FLUCTUATIONS OF ~OUNDWTER 

HAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASURE~EN~S WERE MADE 
BORING No.MW-109 

(2-23 



GEOEMVIROWMENTAL I N C  PROJECT a BROADMAY, ~ROVID~NCE,  'RHQ)E ISLAND 
REPORT SHEET OF BORING No - GZ-1 

FILE No. T I330 - 
EOTECHI(ICAL/GEOHYDROLOGICAL CONSULTANTS CHKD. BY ntlu 
ORlNG Co. GZA DRILLING. INC. BORING LOCATION SEE LOUTION PLAN 
OREMAN LHKE L ~ I I L I ~  GROUND SURFAC 
zA ENGINEER ~ R K - U X ~ P E  DATE START f o m P n  %%m 

IU(pLER: UNLESS OTHERWISE NOTED IYDLER CONSISTS OF A " SPLIT 
10-20-93 1 1230 1 11.5' 1 10' 1 .5 HOURS 

SPOON DRIVEN USING A 14 -. HAMMER FALLING 38 In. 10-21-93 11030 1 15.2' 1 W I 22 HOURS 

ASING: UNLESS OTHERVISE NOTED, U S l G  DRIVEN USING A 300 lb. 
HAMMER FALLING 24 In. 

ASING SIZE: 3" OTHER : 

10-22-93 0800 16.35 W 38 HOURS 

10-25-93 0930 17.30 W 5 DAYS 
11-05-93 --- 16.5 W 16 DAYS 

I L 

1: !'I SAMPLE I SAMPLE DESCRIPTION 
s 6 
N U PEN./ DEPTH 
G s No. REC. (Ft.)  BLWS/6" Burmister CLASSIFIUTION 

s-1 24/23 0-2 3-11 Dense, dark brpwn, f ine  t o  coarse 
SAND L l t t l e  frne Gravel l i t t l e  

20-92 Si l t '  L r t t l e -  O r  anics ( ~ O P S O  1) 
chan6ing a t  1*+ So tan ra  i r ne  
t p  corse SAND and G ~ E B ,  ri ttin 
Srl t ,  trace wood (FILL) 

Dense dark ray fire+ t coarse 
SAND G R A ~ E  *sane- sr P t  
f b a n g i l  a t  5 bf+ t o  dark gray, 

rne SA D BE SILT 

Core L.r 

Tjme 
(mr n/ f  t 

'O r i c -1  ~4 10-13 RQD=O i Moderately ha@ gliahf l y  
weathered (mrnlha s arnrng on 1 f racture surf aces) ve 
t u r d  gray, aphanr t i c  57;AZEPac- 

Ver dense ray FRACTURED ROCK, 
l i t r lw ~ r [ t j ~ o c k  F\ow 
Moder t e l  hard 81 t j t  y weathered 

3.0 
fracrured ~p :a Iracture, zx gray, aphanrtrc SHALE 

Moder t l e  hard 81' b t  y weathered 
ver fracrured b[) :48 Iracture, 
d a d  gray, aphanltrc SHALE 

!5 
End of Exploration a t  2Sf+ 

REMARKS: 

- 
STRATUM 

OESCRIPTION 

SILTY 
GRAVELLY 
SAND AND 

SILTY 
SAND 

SHALE 

(BEDROCK) 

INSTALLED 

Casin span t o  10 feet. 
Core !own pres ure a roximately 1000 psi a t  approximately 240 RW!. NX Fore. 
A rorimately f80 a R n s  of r 11 water entered he f o r m  a d l r r h g  drr 11 . 
~ k t y  feet ~t -09. S L e d  4.618 di-ter, s* J pvc wet1 screen was pima from L.'+ t o  4 . p  
and t o p  wrth 4 OJ+ of so l i d  PVC r r  er tube. ~ r t t e r  s a d  was p r e d  t o  2.0f+ and a bentonite 
seal p aced from 2-08 t o  l!+. The we!lhead was secured wrth a 1 Long Rush mounted curb box 

routed In to  the s r fac wrtb concrete 10 4 o r ~  or sheen IiscoeoratroF ~ ~ e f r o [ e u n )  observed. 
RQD rndrcated r o d  qua11 t y  desrgnatron and REC rndlcated recovery from bedrock core. 

FIELD 
HNU 

'EST I N G  

IOTES: 1 STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES TRANSITIONS HAY BE GRADUAL. 
21 WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS S T A T ~ D  FLUCTUATIONS OF GROUNDWATER 

3ZA HAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMEN~S YERE WOE 
BORING ~0.MU-lol 

C-24 



;r GEOENVl RONMEN' 
0 BROADWAY. PRO( 

REPORT OF BORING NO GZ-2 
SHEET UP I 

UC'P ILIBRARY ADDITION F ILE  NO. 5 n 3 0  - 
CHKD. BY - 

BORING LOCATION SEE LOCATION PLAN 
GROUND SURFAC 
DATE START Fom YBiWm 

PROJECT 

ORING Co. G U  DRILLING. INC. 
OREMN L ~ K I S  L~NLINII 
U ENGINEER vt 

GRCUNOUATER READINGS 
M L E R :  UNLESS OTHERWISE NOTED AH LER CONSISTS OF A SPLIT 

SPOON DRIVEN USING A 148 lg. HAMMER FALLING 38 In. DATE ITIHE IUATER IU 
ASINC: UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 3 0 0  lb. 

HAMER FALLING 2 4  In. 

ASING SIZE: A3" OTHER: 
DAYS 

I 

SAHPLE I SAHPLE DESCRIPTIW STRATUl 

DESCRIPTION 

FIELD 
WNU 

'ESTING INSTALLED N U PEN./ DEPTH 
G S No. REC. (Ft.) BLOVS/681 B u r m i s t e r  CLASSIFICATION 

S-1 24 /16  0 - 2  3-4 M e d i m  dense  a n  b r m ,  fine, to  
c o a r s q  SAND,* l!tt(e+ G r a v e l  l i t- 

7- 7 t l e  Slit, t r a c e  O r g a n l c s  (T~SOIL)  
SILTY 

GRAVELLY 
SAND 

5 
S-2 6/1 4-4.5 111/681 RCFUSAL: Very dense  t a n /  r a  

f ~ n e +  t o  c o a r s e  SAND end !RAE 
TURED ROCK 

H a r d  wea the red  (Fe Mn s t a i n -  
i n g  &a f r a c t u r e ' s u r f i c e s ~ ,  d r a y /  

Lack, v e r y  r a c t u r e d  (4 -9 
& a c t u r q  a n g f  es), CONGLOMERATE 
( ~ n c l u s r o n s  r a n g e  fran 1-10 mn 
In d i a m e t e r )  

:ONGLOCIERATE 

(BEDROCK) 

0 I I I I I 
End o f  E x d o r a t i o n  a t  30'+ 

REMARKS: 1. A -  r e n t  b e d r o c k  a t  4.5'+ s p l i t  spoon  r e f u s a l .  
~ R e r - b j t  advanced  o lo1+ due t o  p o o r  r o c k  q u a l i t  f E$S;~"' :r%!~dF'fi5ei -~~~~!bfZi%tG~&&hT~~ ty* 
T n e n t  f i v e  f e e t  o f  .Q2I8 l o t t e d  2.0'1 d ~ a m e t q r ,  Sch 40, PVC w l l  s c r e e n  wes p l a c e d  fran 27.5#+ up 

of s o l ~ d  PV r r s e r  tube F i l t e r  sand  was p o u r e d  uy t o  1.51+ a n d  a 
b e n t o  2.r'+ i t e  and s e a l  tv p tjced wr!$.7.5*+ t o  0 St+ The w e l l h e a d  u a s  s e c u r e d  w i t h  a 1 l o n g  f l u s h  munted 
curb &x r uted I n t o  t e s u r f a  e % t h  c- r i te .  9. A r p x I m B e ? y  20 a l l -  o f  d r i t l  w p t e r  t e r e d  thv  f o m t i a  during dril l ing. . R& I n d i c a t e d  r o c &  a u a l ~ t v  d e s ~ s n a t ~ o n  a a  REC i n d ~ c a t e d  r e c o v e r y  f r a n  b e d r o c k  co re .  - 

OTES: 1 STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETVEEN SOIL TYPES TRANSITIONS HAY BE GRADUAL. 
2 1  w E R  LEVEL READINGS HAVE BEEN HADE AT TIMES AND UNDER CO)(~ITIONS S T A T ~ D  F L U C T U A T I ~ ~  OF GROUNDWATER 

iZA 
HAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMEN~S WERE MADE 

(BORING N0.W-102 



YVIRONMENTAL INC 
NAY, PRWID~NCE, 'RHQ)E ISLAND 

PROJECT - IREPORT OF BORING Nl 
SHECT.. 

I I FILE NO. *"o' A 
CHKD. BY - 

I 

G U  DRILLING. INC. BORING LOCATION SEE LOUTION PLAN 
LNKIS L ~ I L I R ~  GROUND SURFAC 

DATE S?MT f O m - v  %%I93 
I GROUNDWATER READINGS 

'SAMPLER: ',.<LESS OTHERWISE NOTED AM LER CONSISTS OF A " SPLIT 
:won DRIVEN u s m  A 148 LL. H ~ E R  FALLING 3il In. 

X I N G :  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb. 
HAMMER FALLING 24 In. 

X I N G  SIZE: 3" OTHER: 

SAMPLE DESCRIPTION - 
B u r m i s t e r  CLASSIFICATION 

Loose  t a n  b r m  fine t o  c o a r s e  
SAND.* l l t t ( q  GraGel  l i t t l e  S i l t  
t r a c e  O r g a n i c s  (TOPSOIL) 

M e d i u n  dense  b rown  r a y  f i n e  t o  
c o a r s e  SAND GRACfL. ( r o c k  
f r a g m e n t s )  L i t t l e  S i  t 

ME WATER CASING STABIL IUT ION TIME M 
STRATUM 

DESCRIPTION 

SILTY 
GRAVELLY 
SAND 

DAYS 

EWIPHENT 

INSTALLED 

1' Bent .  - 
3' PVC 

S e a l  . 
R 
I 
S 
E 
R - 5' - 

-v- - - 
S - 

-R- 
-E- - 
4- - - - - - FILTE 

SAND 

FIELD 
HNU 

rESTING 

- 
REMARKS: 

I I I I 
R o l l e r  b i t  t h r o u g h  bedrock  f ran 8 5 t o  3 0  feet. 1: Twent  f i r e  f e e t  of .9P j l o t t ed  2.0: diamet(r.  Xh  LOl P"C well s c r e e n  was p l a c e d  f r r  30.01+ up 
t o  5 gl+ and o o f  s o l i d  PV r i s e r  tube F i  l t e r  sand  was 
ben t& l i t e  sea! ~ d ' ~ ! a n % ~ ~ +  up t o  l . b +  The w e l l h e e d  was s e c u r e d  !!?if t&g %sRd&ted 
curb box r o u t e d  i n t o  t h e  q u r f a c e  w i t h  corrr;te. . NO o i l y  & r s  ,r d i s c o l o a t i o n  p erved.  1. A p p r o x i m a t e l y  0 g a l l o n s  o f  d r i n  w a t e r  e n t e r e d  t h e  f o r m a t i o n  d u r i n g  drilling. 

-. A 

,' 

GZA BORING No.MW-103 

C-26 



APPENDIX D 

GROUNDWATER SAMPLE 
COLLECTION RECORDS 

Rit'UBSiPROJECTS~045\720 COV 



G R O U N D  WATER SAMCLE COLLECTION RECORD 

Project~o. 5066 - O Y T  Date -*Time: Start /'71m aWpm 

Project Name PO (2 057- R/ Finish aWpm 

Location TAYLOR l ) / ; t ~ ~  
/ 

Weather Conds.: : colle~tor J. Td"~b:  13 0 

1. WATER LEVEL DATA: (measurod from ToC) 

a. Total Well Length c; .- 3 Well Casing ~ y p e  .a, 
b. Water TaMe Depth s.zii ' Casing Diameter lE (' 

s. Length of Water Column 7 ' (a-b) 

d. Calculated Purgeable Volume 

2. WELL PURGEABLE DATA 

7 2 9  k,yp /00/ 
, , 

/e$s c LJYL y 
7 3 . 1  &.- /oU 8 I I L 

7 / 1 2  &,fH r Oc$ I 

Method ~ , S P O S  &act? ~ A I L F ~  

hdys,sReq G ~ O I F  I i : ~ ~ t e  
Container Type Preservabon 

7- 11 ,4Mfi{-!z s'"C TPM 5 15-m 

11  Y "L S ~ C C  1 ]doc 

('LA .;TI c 4m3 /V T ~ C S  5 / S C ~ C  

3 - 40 .--# t b'gA t?cl i/c?C , I . - , 5 I _? 

Comments 



GROUND WATER SAMPLE COLLECTION RECORD 

ProjectNo. G76&-m5 Date 8 7 Time: Start 'you aWpm 

Project Name & /  Finish awpm 
e 

Location I ~ V ' U  ha L'G 
/ 

Weather Conds.: eco" ' Collector TJL-)-0; &Ktfi j> 

WATER LEVEL DATA: (mwurod from ToC) 

a ~o ta l  well length 12 Well Casing Type ,we 
/; 

b. Water Table Depth 5-1 / (d C a ~ n g  Diameter 7 

c Length of Water Column d 9 (a-b) 

d. C W I & d  Purgeable Volume 6 2 - 5  +-- 
WELL PURGEABLE DATA 

a. Purge Method 

b. Required Purge Volume (@ 3 well volumes) 33 7 

Volume Removed To PH Spec. Cond Color Other 

Container Type Preservation Analysts Req 

Comments 



I WELL NO. I-fl \LQ- -5 ( 
4 

G R O U N D  WATER SAMPLE COLLECTION RECORD 

1. WATER LEVEL DATA: (measured from ToC) 

a. Total Well Length 9 2- ' Well Casing Type ?VC 

b. Water Table Depth 4 5- Casing Diameter " 

c Length of Water Column (a-b) 

d. Calculated Purgeable Volume 1. 2 5- 

2. WEU PURGEABLE DATA 

b. Required Purge Volume (@ 3 well volumes) 3 75 . 
-- 

c. Field Tesbng: Equipment Used , c .I C b 4 4 m R F  / PY Tc-557 

Volume Removed To PH Spec. Cond. Color Other 

3. SAMPLE COUECTI9Na Method I )  I 5 PC54 Be- /34/e-< 

Comments 



WELLNO. / - 0-2 
G R O U N D  WATER SAMPLE COLLECTION RECORD 

1. WATER LEVEL DATA8 (mwured from ToC) 

b. Water Table Depth 1 5 9 3 Casing Diameter 2 
C. ~ e n g h  of water column 8.2 6 (a&) 

d. Calculated Purgeable Volume /, 

2. WEU PURGEABLE DATA 

Volume Removed To PH Spec Cond. Color Other 

pTp( 6g0 B (5.3 3 <8/ _ I  / fig// DRY g~ /. .;-+-&G; 

Container Type Prese~ahon Analysis Req 

3 - V O d  2/04 */[A VU C 
1 -  // f i ~ ~ n c  !/d& /L-f& s 
2 - /f / m f i ~ ~  U 'Z 7Pb-I 
Z -  I,! AWWL q u p  S X C C  

Comments 



WELL NO. - 2 

1. WATER LEVEL DATh (measured from ToC) 
I.+tj+ff 

I .  

a. Total Well Length 2 ' 3 Well Casing Type /%C t 3 YO 

b. Water Table Depth 7 3-0 3 Casing Diameter 
" 5 

a 

! '6 

c. Length,of Water column x: 3 1 F?&. d. Calculated Purgeable Volume 
4  

2. WEU PURGEABLE DATA 0  I I 1 4 1 I I 1 0  

-d%h- 

b Required Purge Volume (@ 3 well volumes) I I 4 ,-, . , 

c. Field Testing: Equipment Used 

3. SAMPLE COUECTIONr 

Container Type 

Method D/ S.?L'SA/3( C- 

Preservation Analysis Req 

Comments 



WELL NO. 62- 3 
GROUND WATER SAMPLE COLLECTION RECORD 

Weather Conds.: 6 9 ~ ~ ~  ,. Collector J ~ U O ~  . 6 1 a ~  g@ '3 

1. WATER M L  DATA: (measured from ToC) 

a. Total Well Length 30.00 Well Casing Type ?dC- 
/i 

b. Water Table Depth 12 oq Casing Dlameter 9 

c. Length of Water Column 17' ? (a-b) 

d Calculated Purgeable Volume 7- 7 5- 

2. WEU PURGEABLE DATA 

Volume Removed To PH Spec. Cond. Color Other 

7. u 73-3 7.6/ g 73 ~ R € Y  / P L U ~ ~ Y  

3. SAMPLE COUECliON: Method 15?c5AW2~ F /3&f F R 

Container Type Preservation Analys~s Req. 

/ Z C Q  3-70II.R vafi +/el b'0 c 
i 2 1 Q  1 , W ~ ~ I C  &L$.?~ - ' &KTA L sf 
IZZO 2 - / A  Arn8g.g 7 "C 7 t>/f 

7730 2 - 1 1  &BGR Y "C ~ C / O ( P  

Comments 



WELL NO. ,q 1 ~ -  L; 1 
GROUND WATER SAMPLE COLLECTION RECORD 

1. WATER LEVEL DATA: (meorurod from ToC) 

b Water TaM, Depth 7/ 0 ? Casing Diameter 
It 

c. Length of Water Column 6 (a-b) 

d Calculated Purgeable Volume / I  75- 

2. WEU PURGEABLE DATA 

a. Purge ~ e t h o d  HALE .PUMPS' 
b. Required Purge Volume (@ 3 well volumes) 5 .25  I& I 

+->ec 6 N o u c  7 ruI Tv / G-MPE~QL~R~ - 10 c. Field Testing: Equipment Used A' 2%" 
i 

Volume Removed To PH Spec. Cond. Color Other 

2 4nl-c)nl-c) 7G- < L.56 ,471 ~ 4 .  B % U ~  / / . i o 0 3 i /  

-/ d 71.6 & m  7 Zh' . 
I ,  

71.7 k G '  7 2  C I , 

7016 AM 706 L f  da-o A i s s  CLDILOY 

d7*9 6. f% 7.30 t~ch"\/m; Ct /~ROLA 

Conta~ner Type Preservabon Analysis Req. 

Comrsnts 



WELL NO. MN-qS 1 ) 
G R O U N D  WATER SAMPLE COLLECTION RECORD I 

Project NO. TO& - B L / C  Date 8. 9 . W  Time: ~ t a d  '7 75- arntprn 

u 5 ~  (2 I Finish 8 am/pm 

10 

1. WATER W L  DATAa (measurod from ToC) 
I .  

a. Total Well Length 3 5 Well Casmg T y p e k  1 20 

f / 
b. Water Table Depth 5, 9 7 Casing Diameter ? 

C 
8 5 I. 

s 

c. Length of Water Cdumn 7, 3 3 (a*) I "  I 
d. Calculated Purgeable Volume 1. 2 5 

8 . 
2. WELL PURGEABLE DATA 0 

O.LII. t*.rr-  

u 
1 3  d 4 c c  . 

a Purge ~ethod Po ~vl P5' 
b. Requ~red Purge Volume (@ 3 well vdurnes) 3 - 7r I 
c. Field Testng. Equipment Used d i / ~ ~  Gn, O ~ C  &( ,/ ~ ~ P G R ~ W R F /  ,d FSTR,~ 

Volume Removed T? PH Spec. Cond. Color Other 

1 ,@4 by,/ ~5-4 1926 e c z / ~ . u  

3. SAMPLE COUECTION: Method 

Contamer Type Presewahon Analysis Req 
-a& 

J 3 - 5 f 6 4  C/o4 H[Q v m  I 



I WELL NO. N\Lda- I @  1 1 
G R O U N D  WATER SAMPLE COLLECTION RECORD 

75" 
F 

Weather Conds.: SLJddy Collector ,(uh)o ,:\ I a 6/bb 

1. WATER L M L  DATA: (measured from ToC) 

a. Total Well Length 9 ' 2d Well Casing Type PdC 
b. Water Table bepth 9 Casing Diameter 7'' 

c. Length of Water Cdumn 31/17 (e-b) 

d. Calculated Purgeable Volume 

2. WEU PURGEABLE DATA 

b. Required Purge dume (@ 3 well volumes) 

Volume Removed To PH Spec. Cond. Color Other 

3. SAMPLE COUECIIONa Method />/ s Po SA&C L= . ./iC/CCz,-2 

Container Type Presewabon Analys~s Req 

Comments .- 



G R O U N D  WATER SAMPLE COLLECTION RECORD 

project NO. 5?%0 - 04 Date 30 77 Time: Start 1 3 2 5  amprn 

Weather Conds.: * Y  70' " Collector T u U o 0  . -- - . . -.- 
K( on 

an 

1. WATER LEVEL DATA: (measurod from ToC) 

Pi a. 

a. Total Well Length cd ' 3 Well Casing Type ! 10 

b. Water ~ a b l e ' ~ e ~ t h  2 2 (2 Ca 5 ,. 
a 

c. Length of Water Column 28..ZC J 
I 

d. Calculated Purgeable Volume . 
2. WEU PURGWLE' DATA 

O.LIrnI . . l l . . l  

Volume Removed PH Spec. Cond. Color Other 

7. c5 267 C C P ~ J  

Comments 



WELL NO. /L? 13 . 

G R O U N D  WATER SAMPLE COLLECTION RECORD 

Project No. 5 o G @ -  0'1s Date - % X ! I f / 3 i r n e :  start C? qs aWpm 

I Location WES+ [ Jc@n4rad;mf) cF Shot , 74- ,norp4 L,cf M ~ ~ - I Q ( s .  

20 

WATER LEVEL DATh (measured from ToC) 
l a  

a. Total Well Length well casing ~ y p e  s 2 10 

C/ " 6 .8 4 casing Diameter 
s 
a 

b. Water Table Depth g I. 

s 

c. Length of Water Column (a-w f "  
I 

d Calculated Purgeable Volume 

p r o d o c +  G . 1 - 6 '  
WEU PURGEABLE DATA 0 

r a  'l 0 . L d - l -  

f Q T O S V C ~  e[I- 0 . 6  \<a k 

u 
b. Required Purge Volume (@ well volumes) 

c. F~eld Testing: Equipment Used 

Volume Removed To PH Spec. Cond. Color Other 

3. SAMPLE COUECTlONr 

Container Type 

Method 1 ,'~b I./ :C - . 30.& 

Preservation Analysis Req. 

Comments P,oorcj~ . .eq1 "4 p r o J ~ c +  ( (  . 



WELL NO. f l  Q 

GROUND WATER SAMPLE COLLECTION RECORD 

Project NO. 5% 0 DL/c Date .-. Time: Start 730 amlpm 

Project Name ' f l  t w ~ ~  7 i ; 5 -  k /  Finish 9q0 amlpm 

Weather Conds.: ? A ~ C Y  Ck A . h J ~ L /  I , 70'' - .  ~ollector Y /Kt nil - 

1. WATER L E W L  DATAr (meruurod from ToC) 

a. Total Well Length 2;. d 0 Well Casing Type p de 
b Water Table Depth 13 * 6 6 Casing Diameter 4'' 
s. Length of Water Column 22' 7 q  (a-b) 

d. Calculated Purgeable Volume 

2. WEU PURGEABU DATA 

Volume Removed To PH Spec. Cond. Color Other 

s ~ / E "  6 76 Y35 C ~ Q  

3. SAMPLE COULCeK)Nr Method ~ A I L E C  

Comments 



GROUND WATER SAMPLE COLLECTION RECORD 

Project No. 506 c - 0~15 Date 8/3,ltiLl Time: Start oC/~S .wpm 

Project Name r& (J$d t C: ST R Finish 'Ooo am/pm 

Location St rdcbc(~  3y 

1. WATER LEVEL DATA8 (measurd from ToC) 

a. Total Well Length I 5 . 9  0 we, Casing rYpe & 
6 * 7 7 Casing Diameter 

au 
b. Water Table Depth 

c. Length of Water Column 53 :"r (a-b) 

d. Calculated Purgeable Volume 1 . 5 c o;& 

2. WELL PURGEABLE DATA 

,J&ak a Purge Method - - 

b Required Purge Volume (@ 3 well vdums) Lf '5 O 

c. Field Testmg: Equipment Used &/&L I 
CoY\ GL c$; \ )  I I / @h?o I / \: ~ e d C  

Volume Removed PH Spec. Cond Color Other 

a 5 6 i .6  6 3 9  a 1 0  c bed- 

2 3  GI%'-/ 6 6 Y  @'0 c ha- 

3. SAMPLE COUECTION: 

Conta~ner Type Preservation Analys~s Req. 



G R O U N D  WATER SAMPLE COLLECTION RECORD 

Project NO. 5060 - 09 5 Date 8- 3 / '  9f/  Time: Start ? awpm 

Project Name dcw* 47- 05.7 R l  Finish lo * armprn 

Location b ' x ~ f - t  O F  M u -  I I +  GUS-, / F C ( I S N -  mod ur 

Weather Conds.: P. C L @ o  f i b / .  70"' ~ollector '3; u o  b , - 6 r r > b  

1 I 

I8 

1. WATER LEVEL DATAt (meorurod from ToC) - a* 

a. Total Well Length I st 1 C( Well Casing Type ?b'c g m  

b Water Table Depth g17 7 a i t  2 " i 8 .  

c Lenm of Water Column 6 3 7 (a* 
t 
j 11 

8 
d. Calculated Purgeable Volume 

2. WELL PURGEABLE DATA o 
- ol..(llr"Y 

a. Purge ~ethoci I r j d ~ E  ? 3 w p (  

b Required Purge Volume (@ . ? well volumes) - 

c. held Testing: Equipment Used I~YDLK /mM~./?K EWER 
/ 1 

Volume Removed To PH Spec. Cond Color Other 

Comments 

S A ~ P C E  ~ b .  4 C ' t f 4 8 . 9  

DRY p 3.s ,,A'. 
d 



G R O U N D  WATER SAMPLE COLLECTION RECORD 

10 

1. WATER LEVEL DATAr (measured from T d )  
I .  

a. ~ o t a ~  Well Length i3 . 8 we11 casing ~yp..- 5 m 

b. Water Table Depth 67 1 5 Casing Ommeter a " i I, 
(7 3 c. Length of Water Column 3 (a-b) 

x 
I 1' 

- r . s d =  d. Calculated Purgeable Volume 
I 

2. WEU PURGEABLE DATA 0 

J-6. pLA+ 
a. Purge Method 

> r\ 

b. Required Purge Volume (@ 5 well volumes) 4 Sf i& 
rl 

c. Field Testing. Equipment Used I L \ ~ G L  c E r \ d d ~ k d !  k-p ?k/ T~s&- 

Volume Removed A To PH Spec. Cond. Color Other 

3. SAMPLE COUECTlONa 

Container Type Preservation Analysis Req. 

- 
Comments 



GROUND WATER SAMPLE COLLECTION RECORD 

Project No. SOGO- 0.15 Date ? Iq 'i L i e :  ~ t a ,  o w 0  arnlprn 

< 

Weather Conds.: 5 On * ' 1  : (P 6 5 Collector 

I / '  . F ! ! 
I I  

1. WATER LEVEL D A T h  lmearurod from ToCl i 
I I* 

a. Total Well Length well cartng ~ y p e  i) \J C g 10 

a .- 

b. Water Table Depth CasingDmmeter w 
a 

c. Length of Water Column (a*) f 11 

b. Requ~red Purge Volume (@ well volumes) 

c. Field Testing: Equipment Used 

Volume Removed To PH Spec. Cond. Color Other 

Container Type Preservation Analysts Req. 

5 L o  I TP W 

Comments ~ d 1 4 3 4  t .. c, vc>e\l / A N - 1 0 7  d k S  : M~fl:L,r.h - 



I WELL NO. Sr) - ) 

G R O U N D  WATER SAMPLE COLLECTION RECORD 

I Project NO. 5 0 6 0  -a%< Date @/sa/? -/sr Time: Start *" amtpm I 

Weather Conds.: c ~ 3 '  --. 

WATER LEVEL DATA: (measured from ToC) 

a. Total Well Length 7. Well Casing Type 5 k (  

b. Water Table Depth &' ' 7 Casing Diameter [ ,a< " 
c. Length of Water Column -3 (a-b) 

d. Calculated Purgeable Volume * '16 ?A( 

WELL PURGEABLE DATA 
I \ I  

a. Purge ~ethoci I P U - P  

b. Required Purge Volume (Q 3 well volumes) - 

3. SAMPLE COUECTION: Method prc5uk- e - e  
Container Type Prese~atlon Analysis Req 



GROUND WATER SAMPLE COLLECTION RECORD 

1 Project NO. 
5 0 6 0  - oyr 

Date d/30/qy Time: Stan aWpm 

Locat ion Po---L dl A \ o a ~ o  -J Fua\ -a<\ L : ~  e 

Weather Conds.: C lbv; 7$ collect& P-n"~\ 

an 
1. WATER L M L  DATA: (measured from ToC) 

l a  

a. Total Well Length g.8* Well Casing Type ~ k o \  s I to 

b. Water TabJe Depth 6 Casing Diameter 1 .zl' 
s 
i 8 16 

t 

c. Lenglh of Water Column 2' 2s (a-b) 1 2  

d: Calculated Purgeable Volume " '95" ' I 

2. WEU PURGEABLE DATA 0 

a. Purge Method pe*~L\kc p u - p  \ 

b. Required Purge Volume (@ 3 well volumes) .J o . $ ~ - \  u 

Volume Removed To PH Spec Cond. Color Other 



G R O U N D  WATER SAMPLE COLLECTION RECORD 

1. WATER LEVEL DATAt (maasurod from ToC) 

a. Total Well Length '?q a Well Casing Type SL ( 

b. Water Table Depth 7'9 6 Casing Diameter (. 3~5'' 

c. Length of Water Column 1 (a-b) 

d. Calculated Purgeable ,Volume O' ' 9"' 

2. WEU PURGEABLE DATA 

b. Required Purge Volume (@ 3 well volumes) - '= 40- \ 

c. Field Tesbng: Equipment Used k Y ~ A C  ~ A c - k  v: C-! . q. T A ~ ~  

Volume Removed To PH Spec. Cond Color Other 

3. SAMPLE COUECTION: 

Contamer Type 

Method C p-1-0 
\ \ 

Presewabon Analysis Req 



WELL NO. 3 ,- 2 I I 
G R O U N D  WATER SAMPLE COLLECTION RECORD 

1 , I 
Project ~ 0 . 5 " ~ ~  -Oqc Date 8/53/97 Time: Start (\'.a0 arntpm 

Project Name I J ~ ~ P O ~ ~  U r  R c  Finish 1%' O0 am/pm 

1. WATER LEVEL DATA: (moasurd fmm ToC) 

a. Total Well Length 1 1 <qrl WeU C s n g  Type 

b. Water Table Depth O 'q  6 Castng Diameter 1 ~ 9 . 5 ~  

c. Length of Wamr Cdumn lt2 (a-b) 

d. Calculated Purgeable Volume L O * '  -p( 

2. WEU PURGEABLE DATA 

a. Purge Method 

b. Required Purge Volume (@ well volumes) - rue.%.< qd - 
c. Field Tesbng: Equipment Used HV b kc co Q r ~ l &  . - 

Volume Removed To PH Spec. Cond Color Other 

U ~ / S  qo-( 4 7417 6.23 \loo c Lac dl* $ L a i  &g 

,4 G , ~  \ 80 6.29 \ l~ f  I - 0: \ ddor 



I WELL NO. a -17 

G R O U N D  WATER SAMPLE COLLECTION RECORD 

Project No. SQ6d --< Date ("lqL( Time: Start (6' 30 amlpm 

WATER LEVEL DATA: (measqrod from ToC) r 
a. ~ o t a ~  Well Length & .& Well Casing ~ y p  sL\ 
b. Water Table Depth 4 a D i m e  l'ls ' 

c. Length of water column i <9 (a+ 

d. Calculated PurgeaMe Volume C7 ' - ( 
WEU PURGEABLE DATA 

I . .  

b. Requ~red Purge Volume (@ 3 well volumes) - &' ' 9 - ( 
Volume Removed To PH Smc. Cond. Color Mher 

3. SAMPLE COUECTION: Method p e J c ~ k  p m  

Presewatlon Analysts Req. Container Type 



WELL NO. 93 - 18 I 
GROUND WATER SAMPLE COLLECTION RECORD 

- / 

Location 1 O . - / C ~ ~  art- 

Weather Conds.: @(+", r l~ '  ~ollector L ‘  pe--e4 

I 8  

1. WATER UVEL DATA8 (mwurod from ToC) 

a. Total Well Length C\7# Well Casing Type & , % s 10 

I 

b. Water Table Depth C a Q  3 Casing Diameter 1.2~" s I "  - (a*, c. Length of Water Cdumn I $2 

% l l S h \  
8 

d. Calculated Purgeable Volume 
4 

2. WEU PURGEABLE DATA 
. e l l l l . U  

a. Purge ~ethoci I IPc&&~ p u ~ g  

b. Required Purge Volume (@ 3 ' well volumes) 0 * 3 6 ~ , - \  
q 

C. Field Testing: Equipment Used c C O & & I ~ ,  I ' 2  bw. 

Volume Removed To PH Spec. Cond. Color Other 

3. SAMPLE C0UCIK)N: Method pe*d&~ pun*, I 
Container Type Prese~aeon Analysts Req 

q $51~) 1 - 1  ikh qmk ct36\ '-rP\q I 



GROUND WATER SAMPLE COLLECTION RECORD 

20 

WATER LEVEL DATh (maasurod from ToC) 
2. 

a. ~ o t a ~  we11 h g t h  cGD Well Casing ~ y p e  s k \  t 20 

b. Water Table Depth 4 'a Casing Diameter I , Z ~ "  
a 5 I' 

s 

c. Length of Water Cdumn Q. (a,) 1 

d2 d. Calculated Purgeable Volume - 
4 

WEU PURGEABLE DATA 

a. Purge Method 

b. Required Purge Volume (@ 3 well volumes) - O ' 6  

c. Field Testing: Equipment Used 
C 

Volume Removed To PH Spec Cond. 

3.0 9:k 8s.4 Slaq q 3 0  
Color 

C\ea\r 
Other 

-- - - - - - 

3. SAMPLE COUECTION: Method 

Container Type Preservation Analysis Req 

\ -p (-5 



GROUND WATER SAMPLE COLLECTION RECORD 

i , I 
Project No. sv- - oqr Date -L Time: Start ~ r r  l3a amlpm 

Project Name C - ~ C ~  WX % Finish Lq.'' 3e am/Pm 

I 

1. WATER LEVEL DATA: (moasurod from ToC) 

'I 
cg !28 s h  . 

I& 

a. Total Well Length Well Casing Type % 20 

b. Water Table Depth q'Y a Casing Dimter  1 1"' 3 i '* 

I 
I 

c. Length of Water Column * (a-b) i 12 

d. Calculated Purgeable Volume *'I I 0 4 
I 

4 

2. WELL PURGEABLE DATA I 

- 
Location \ -&- T h h e  

Weather Condt.: q"' Collector L - e..Wd,4( 

Ol l l - r l  

a. Purge Method \ L  pdurp 

b. Required Purge Volume (@ well volumes) '33 cj 4 
C. Reid Testing: Equipment Used \Ay b * ~  ada*drC?, P%) b b 4  m((, 

I 
Volume Removed To PH Spec. Cond. Color Other 

2 .0  /;k, 88.9 6,31 81 c CLW 
I 
I 

I 

3. SAMPLE C O U E m N :  Method CMnMk~ p-p I 



E m  WELL NO. 81 dg tq su *p 

G R O U N D  WATER SAMPLE COLLECTION RECORD 
. - - - "  - 

~ r o j e i ~ o .  -oqc Date '12' l q y  - . Time: Start rf : Z 5 -  arnlpm 

Pmjea Name ~ e ~ p - 4  OhT Rx . . -  Finish 8 : ~ ~  arnlpm 
I 

Locat ion Sdwp & MA, J ~ r y  

Weather Conds.: C collector L 8 Q - ~ ~ Q \ L  

1. WATER LEVEL DATA: (measurod from ToC) 

a. Total Well Length ! - 32 Well Casing Type C'""~*ak 
l\oS' I 

b. Water Table ~ e p &  Casing Diameter [ 

c. Length of Water Column * 7 (a-b) 

d. Calculated Purgeable Volume C1 22*\ 

2. WEU PURGEABLE DATA 
I , I  

pu':,w*c '3u-a a. Purge Method . 
b. Required Purge Volume (@ 4 w e  vo~umes 6 ,& 
c. Field Teshng: Equipment Used a ~ h c  ~ c n ~ u L ; k  ? d l  "ao&a +-L 

Volume Removed To PH Spec. Cond. Color Other 

2 . S  s& G G L  7 ' 2 . 5 0  s X ~  C \cod, 

3. SAMPLE COUECTiON: Method oe-nLdkc D U - ~  

Contamer Type Presewabon Analysis Req 
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