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1.0 INTRODUCTION 

As part of an on-going underground storage tank closure on 

Tank Farm 5 on the Naval Education Training Center (NETC) in 

Newport, Rhode Island, TRC Environmental Consultants, Inc. (TRC) 

was retained by the U.S. Department of Navy-Northern Division to 

investigate the area around Tanks 53 and 56 on the tank farm. The 

t investigationwas directed at determining if petroleum hydrocarbons 

i, 

had migrated from the tanks into the surrounding soils and/or 

ground water. The investigation consisted of the installation of 

monitor wells and the collection of soil and ground water samples. 

Information from a 1990 remedial investigation of the entire site 

conducted by TRC was also used in this assessment. Included in 

this report is a brief history of Tank Farm 5 (Section 2.0), a 

description of the TRC field investigation and findings (Sections 

3.0 and 4.0), a discussion of the significance of the findings with 

regard to contaminant migration, regulatory 'considerations, and 

public health (Section S.O), and a presentation of potential 

remedial alternatives (Section 6.0). 



2.0 BACKGROUND/OVERVIEW 

2.1 Site Historv 

Tank Farm 5 is located approximately one mile north of the 

NETC in the town of Middletown, RI (see Figure 1). Tank Farm 5 is 

bordered to the north and northwest by Defense Highway, to the 

southwest by a cemetery, to the east by residences and to the north 

and northeast by Greene's Lane and Gomes Brook. Tanks 53 and 56 

are located in the western portion of the 85-acre tank farm (see 

Figure 2). 

Eleven underground storage tanks, numbered 49 through 59, 

comprise Tank Farm 5. Each tank is constructed of prestressed 

concrete and has a capacity of 60,000 barrels (ERA, 1988). The 

tanks were constructed in 1942 and 1943. The tanks are 

approximately 116 feet in diameter and 33.5 feet deep. The tanks 

are covered by approximately 4 feet of soil. Each tank is 

surrounded by a ring drain area which consists of 1.2 inch 

reinforced concrete drain pipe located within an permeable backfill 

approximately 4 feet wide. The drain is connected to a sump pump 

to remove the ground water from the backfill area, reportedly to 

prevent tank drainage or tank flotation (ERA, 1988). 

The underground storage tanks in Tank Farm 5 were used for 

fuel storage from World War II to 1974. In 1975, the Navy began 

using Tanks 53 and 56 for used oil storage as part of an oil 

recovery program. Between 1975 and 1982, Tanks 53 and 56 were 

utilized to contain used oil for alternate use as heating fuel for 

Building 86 (ERA, 1988). In 1982, The State of Rhode Island 
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Department of Environmental Management (RIDEM) adopted hazardous 

waste regulations which were applicable to the waste oils in the 

tanks. In 1984, the Navy decided to discontinue use of the tanks. 

In 1988, a tank closure plan addressing Tanks 53 and 56 was 

prepared for the Navy by Environmental Resource Associates, Inc. 

(ERA, 1988). Currently the portion of the tank farm bound by Tank 

52, an old burning pit, and Defense Highway is occupied by a 

recently constructed fire fighting training center. 

2.2 Previous Investiaations 

Sampling of the water, oil, and sludge in Tanks 53 and 56 was 

conducted in 1983 by Environmental Resources Associates, Inc. (ERA, 

1988). The presence of three phases in the tanks was a result of 

the tanks being filled with water for ballast after their use was 

discontinued. According to the ERA report, the sample analyses 

results indicated that the oil phase in both tanks was determined 

to be hazardous due to the concentration of lead in the oil. 

Similarly, the sludge layer in both tanks was also determined to be 

hazardous by ERA due to the presence of significant concentrations 

of lead, cadmium, chromium, barium, mercury and silver. In 

addition, the water in Tank 56 was found to contain hydrocarbon 

compounds. 

In 1985, a total of four ground water monitor wells (MW-53E, 

MW-53W, MW-56E, and MW-56W) were installed in the ring drains of 

Tanks 53 and 56 (see Figure 3). The results of ground water sample 

analyses are summarized in tables from the ERA report in Appendix 
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A. The ground water sample results indicated the presence of 

several chlorinated and aromatic hydrocarbons in the samples from 

wells in the Tank 53 ring drain. In addition, trace concentrations 

of mercury (MW-53E - 1.2 ppb, MW-56W - 1.4 ppb, and MW-56E - 0.8 

ppb) were detected in wells in both tank ring drains. Cadmium (7 

ppb) was also detected in one ground water sample from the ring 

drain of Tank 56. No other metals were detected in the ground 

water samples from the four wells. Split spoon soil samples 

collected from the Tank 53 ring drain borings showed fuel oil 

staining and odor. 

Six additional monitor wells were installed around the tanks 

and sampled by ERA in 1986; five to the north and west of Tank 53 

and one 300 feet south of Tank 56. The analytical results of the 

ground water samples from these wells (summarized in Appendix A) 

confirmed the presence of organic compounds in the Tank !53 ring 

drain. The sample results also indicated the‘presence of organic 

compounds in the ground water at a distance of 150 feet to the 

north of Tank 53 (at well MW86-2). At the time of sampling, a 

floating oil layer was present in the Tank 53 ring drain wells 

(wells MW-53E and MW-53W). The hydraulic gradient data developed 

for the well network indicated a ground water flow direction to the 

northwest across Tank 53 and a downward vertical hydraulic gradient 

at nested well pair (MW86-3) installed to the northwest of Tank 53. 

In 1986, the four ring drain monitor wells (MW-53E, MW-53W, 

MW-56E, and MW-56W) were resampled by ERA. The results Iof the 

volatile organic analysis of these samples confirmed the presence 
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of several volatile organic compounds in the ground water in the 

Tank 53 ring drain, and the absence of VOCs in the ground water in 

the Tank 56 ring drain. The boring logs and the well construction 

information from the ERA investigations are presented in Appendix 

B. 

In 1990, the tank samples were characterized and surface soil 

samples were collected from above each of the tanks under a 

remedial investigation of the entire site by TRC. The findings of 

this investigation with respect to Tanks 53 and 56 are presented in 

this report. 
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3.0 FIELD INVESTIGATION ACTIVITIES 

3.1 Puruose/APuroach 

The purpose of the TRC 1990 tank closure investigation was 

three-fold: 1) to install additional monitor wells and collect 

soil and ground water samples to determine the presence and extent 

of contamination near Tanks 53 and 56; 2) to replace monitor wells 

which were damaged by contractors working adjacent to the new Fire 

Fighting Training Center; and 3) to install a large-diameter well 

near Tank 53 for possible free-product recovery. 

As directed by the Navy, a total of five new wells were 

installed near the two tanks. Two additional monitor wells, MW-9 

and MW-10, were installed northwest of Tank 56. These wells were 

installed to provide information on the ground water quality 

downgradient of Tank 56. Based on the information presented in the 

ERA tank closure plan (ERA, 1988), ground water in this area of the 

site flows to the west or northwest. Two monitor wells were also 

installed near Tank 53 to replace wells damaged during the 

construction of the adjacent Fire Fighting Training Center. The 

replacement wells are as follows: MW-7 in place of damaged well 

MW86-3; and MW-8 in place of damaged well GHR. In addition, one 

a-inch diameter well (RW-11, suitable for free-product recovery, 

was installed adjacent to the north side of Tank 53. Soil and 

ground water samples were collected for laboratory analysis to 

assess the nature and extent of contamination around each tank. 

In addition to the new soil boring and monitor well sample 

results, this assessment considered the analytical results of tank 
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and surface soil samples previously collected by TRC at the site. 

The tank contents were sampled during TRC's 1990 remedial 

investigation of the entire tank farm under the Navy's Installation 

Restoration Program. The tanks were sampled to characterize the 

tank contents. Surface soil samples were also collected under that 

investigation to assess the general surface soil quality around the 

tanks. A summary of the samples and corresponding sample analyses 

used in this assessment is provided in Table 1. 

?- , 
F %.- 

‘$ ! : 
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3.2 Tank Samnlina Procedures 

Oil and water samples were collected from both Tanks 53 and 56 

as a part of the remedial investigation being conducted at Tank 

Farm 5. Floating oil samples were collected by fastening a 

dedicated laboratory sample container to a stainless-steel 

extension rod and lowering the container through the tank fill pipe 

to the depth of the floating oil layer. The container was then 

submerged into the oil layer and the oil was allowed to flow into 

the container. The oil sample was then raised to the surface and 

transferred into the appropriate sample container. 

The water samples were collected by use of a discrete interval 

liquid sampler or teflon bailer. To prevent the contamination of 

the water sampling device as it passed through the floating oil 

layer, a section of 3" diameter, ASTM grade PVC piping (with 

parafilm wrapped around the lower end) was first lowered through 

the oil layer to the desired water sampling depth. The water 

sampling device was then lowered down through the PVC piping and 
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pushed through the parafilm cap to a depth of approximately five 

feet below the floating oil layer and a water sample was collected. 

The sampler was then raised to the surface and the water was 

transferred to the appropriate sample container through a bottom 

check valve on the sampler. 

The oil and water samples were analyzed for the full list of 

TCL parameters (oil samples less pesticides and water samples less 

pesticides/PCBs). 

3.3 Surface Soil Samnlina Procedures 

Two surface soil samples were collected at both Tanks. 53 and 

56 as part of the remedial investigation being conducted at the 

NETC site. The two surface soil samples from around ealch tank 

consisted of one composite sample from the tank area and one 

discrete sample from the center of each tank area. The discrete 

surface soil samples are designated as SS-53D and SS-56D; wheras 

the composite samples are designated as SS-53 and 

5). Descriptions of the surface soil samples are 

2. 

All surface soil samples were collected with a decontaminated, 

SS-56 (see Figure 

provided in Table 

dedicated stainless-steel spoon. Surface soil samples to be 

analyzed for total petroleum hydrocarbons and volatile organics 

were collected from a depth of at least 6 inches below grade. 

These samples were transferred directly to the appropriate sample 

container to minimize the loss of volatile compounds from the 

sample. All other surface soil samples were collected from between 
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the O- to 6-inch depth. When composite soil samples were 

collected, the cornpositing of the soil samples was performed by 

collecting an equal amount of sample from each location and placing 

the samples into a decontaminated stainless-steel bowl, and mixing 

them thoroughly with a dedicated stainless-steel spoon. Each 

composite sample consisted of four aliquots collected from four 

adjoining quadrants of approximately equal area above a tank. 

The composite surface soil sample collected at Tank 56 was 

analyzed for the full target compound list (TCL) and total 

petroleum hydrocarbons (TPH). This one surface soil sample was 

collected and analyzed separately as a split sample with the US EPA 

during the site remedial investigation. The remaining surface soil 

samples were analyzed for TPH and lead. 

3.4 Drillina and Soil Sampling Procedures 

The five new wells (MW-7, MW-8, MW-9, MW-10, and RW-1) were 

installed as a part of the TRC tank closure investigation :between 

September 11 and 20, 1990 at the locations shown on Figure 4. The 

drilling contractor was Construction Drilling Services Inc., of 

Chelmsford, MA. The borings for the monitor wells and recovery 

well were drilled using hollow stem augers; 6-l/4 inch inside 

diameter (ID) augers were used at monitor well locations and 10-l/4 

inch ID augers were used at the recovery well location. Competent 

rock was encountered at two of the monitor well locations (MW-8 and 

MW-9). At well location MW-8, the bedrock borehole was advanced 

using the standard rotary drilling method with a pure bentonite and 
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potable water mixture as the drilling fluid. At well location 

MW-9, the bedrock borehole was advanced by Nx rock coring using 

potable water as the drilling fluid. 

Split spoon soil samples were collected from the overburden 

soils in advance of the augers at all well locations. The sampling 

interval varied from continuous to five-foot intervals. Upon 

opening the split-spoon sampler, the samples were scanned with an 

organic vapor analyzer (OVA) and HNu (PI-101) to identify the 

presence of organic vapors. All visual observations and instrument 

readings were noted in the boring logs. 

Generally, one soil sample was selected for chemical analyses 

from each boring based upon OVA/HNu readings and field observations 

(e.g., depth to water table, odors, staining). Given the presence 

of visually observed soil contamination in the recovery well boring 

I 3 and the lack of sufficient sample recovery for the MW-7 well boring 

sample, two soil samples were collected for analysis from the 

recovery well boring. The soil samples were collected directly 

from the split spoon sampler and placed in laboratory-supplied jars 

using a decontaminated, dedicated stainless-steel spoon. All 

samples were preserved after collection for holding and overnight 

shipment by storing on ice in a cooler. 

The boreholes were advanced into bedrock at all locations. As 

noted above, at well locations MW-8 and MW-9 competent shale 

bedrock was encountered below a layer of weathered rock. At well 

locations MW-7, RW-1, and MW-10 weathered bedrock was encountered. 

; ‘i : 
I ! 
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Geologist's logs and well construction diagrams for the five new 

wells are presented in Appendix C. 

3.5 Well Construction 

Upon completion of each of the respective well borings, a well 

was installed in the borehole. The four monitor wells are 

constructed of four-inch diameter, Schedule 40, threaded, 

flush-joint PVC casing and slotted (lo-slot, O-010-inch) screen. 

The recovery well is constructed of eight-inch diameter, steel 

casing and steel, wire-wrapped (lo-slot, O.OlO-inch) screen. The 

casing and screen assemblies were placed into the borehole through 

the augers and set to the desired depth. The borehole annulus 

adjacent to and extending to approximately two feet above the top 

of each well screen was backfilled with clean silica s(and. A 

two-foot thick bentonite pellet seal was placed above the sand pack 

and the remainder of the borehole annular space was filled with a 

bentonite/cement grout. A protective steel casing with locking cap 

was cemented in place to secure the well head. The well 

construction diagrams are provided in Appendix C. 

Following installation, the monitor wells were developed using 

a Waterra pump. Fine-grained material around the well screen was 

drawn into the well and removed by the agitation and pumping action 

of the Waterra pump. The pump utilized dedicated, ASTM drinking 

water-grade polyethylene tubing and check valves. The water was 

removed from the well with the pump and check valve assembly at a 

low rate. All wells were pumped for a minimum of one hour or until 
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the water achieved visual clarity. All water produced during the 

well development was contained in 55-gallon drums. 

The well locations and top of casing and ground elevations 

were surveyed by SAI Surveying of Jamestown, RI. The well 

elevation and depth data is summarized in Table 3. 

3.6 Ground Water Samplina Procedures 

Two rounds of ground water samples were collected by TRC in 

the area of Tanks 53 and 56 as part of this investigation and TRC's 

remedial investigation of the site. The first round of ground 

water samples was collected on July 20, 1990 under the remedial 

investigation, prior to the installation of the five new wells. At 

that time, samples were also collected from seven existing monitor 

wells: MW-53W, MW-53E, MW-56W, MW-56E, MW86-1, MW86-2, and MW86-4. 

Monitor well MW86-5 was dry on this sampling date and thus was not 

sampled. Two of the ground water samples (MW-53W and MW-56W) were 

analyzed for the full target compound list (TCL) (by USEPA CLP 

methods) and total petroleum hydrocarbons (TPH, EPA Method 418.1). 

All but one of the remaining well samples (MW86-2) were analyzed 

for TPH and lead. The ground water sample from MW86-2 was only 

analyzed for TPH due to insufficient water in the well for a sample 

for lead analysis. 

The second round of ground water samples was collected by TRC 

on October 25, 1990 under the TRC tank closure investigation, and 

included eleven wells: MW-53E, MW-53W, MW-56E, MW-56W, MW86-1, 

MW86-2, MW86-4, MW-7, MW-9, MW-10 and RW-1. Monitor wells MW86-5 
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and MW-8 were dry on this sampling date. The samples from wells 

MW-56E, MW-56W, MW86-1, MW86-2, MW-7, MW-9, MW-10, and :RW-1 were 

analyzed for volatile organic compounds (VOCs, EPA Method 8240), 

base/neutral/acid extractable compounds (BNAs, EPA Method 8270), 

priority pollutant metals (arsenic, chromium, copper, nickel, lead, 

zinc), oil and grease, and total suspended solids (TSS). Due to a 

insufficient sample volume (i.e., low volume of water in well and 

a very slow well recovery), the ground water samples from wells MW- 

53E and MW86-4 were only analyzed for VOCs and BNAs, and VOCs and 

TSS, respectively. There was insuffient water in well MW-53 for 

sampling; however, an oil layer present in the well was sampled and 

analyzed for VOCs. 

Prior to sampling, the water levels in the wells were measured 

to.the nearest 0.01 foot using an electronic water level indicator. 

The volume of water in each well was calculated, and three times 

the standing volume of water was purged from each well using a 

teflon bailer. When the wells did not recharge quickly enough to 

permit removal of three times the standing water volume, the wells 

were bailed until nearly dry and allowed to recover. 

Ground water samples were collected in dedicated, 

decontaminated teflon bailers connected to dedicated teflon leader 

and polyethylene rope. The teflon bailers were decontaminated in 

the laboratory using protocols outlined in the QA/QC plan. The 

teflon bailers were wrapped in aluminum foil for transport to the 

site prior to their use. During the collection of a ground water 

sample, the bailer was slowly lowered in a well to a depth of 
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approximately five feet below the water level in the well. The 

bailer was then retrieved from the well and the water sample slowly 

transferred to the appropriate sample containers. 

3.7 Qualitv Assurance/Oualitv Controa 

To check the quality of the data, blanks and duplicate samples 

were submitted with the environmental samples for lalboratory 

analysis. Field blanks were used during the soil and grou:nd water 

sampling programs as a check on proper sampling equipment 

decontamination and sample handling. The field blanks consisted of 

laboratory-supplied, analyte-free water which was poured over the 

decontaminated sampling equipment and collected for laboratory 

analysis. The field blanks were analyzed for the same compounds as 

the environmental samples. Trip blanks were used to as a quality 

control check on blank water quality and sample container and 

sample contaminant influence during container .shipment and sample 

collection. The trip blanks were prepared at the laboratory and 

accompanied the bottles from the laboratory to the field, and the 

samples from the field to the laboratory. The trip blanks were 
< 

analyzed for VOCs. Field blanks and trip blanks were subjected to 

the same chain-of-custody and handling as the environmental 

samples. 
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4.0 DBSERVATIONS AND FINDINGS 

4.1 Geoloav/Hvdroseoloav 

Tank Farm 5 is located along the east shore of Narragansett 

Bay. Land surface slopes generally to the north and west across 

the tank farm site, from an elevation of over 90 feet above mean 

low water (mlw) to less than 10 ft mlw along the eastern portion of 

Gomes Brook on the northern edge of the tank farm. The average 

slope of the land surface in the tank farm area is 0.04 ft/ft, 

slightly less to the north-northeast, and greater to the west. 

Site specific geologic data gathered during the site remedial 

investigation and from previous investigations indicates that the 

bedrock surface slopes generally to the north and west across the 

site from an elevation of over 70 feet above mlw near Tank 59 

(Boring B-9, Fahlquist, 1945) to approximately 40 feet above mlw 

near Tank 49 (Boring B-7, Fahlquist, 1945). It should be noted 

that bedrock was excavated at most, if not at all, of the 

underground storage tank locations during the tank 

construction/installation. This may have required excavation 10 to 

30 feet into bedrock, to a total depth of approximately 40 feet 

below grade at the tank locations. As a result, the existing 

bedrock surface at the tank farm is very irregular. 

The bedrock underlying the tank farm consists of brown to gray 

shale. At some locations quartz lenses were observed, and core 

descriptions vary from shale to schist. Zones of weathered rock 

were observed above the more competent bedrock. The observed 
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thickness of the zones of weathered rock range up to 27 feet 

(MW86-3; ERA, 1988). 

The native unconsolidated soil on the site consists of brown 

to black fine sand and silt. In many locations the fine sand and 

silt are mixed with angular shale rock fragments, suggesting 

disturbance during construction and grading. Surficial soils in 

many locations consists of similar regraded silts and sands with 

rock fragments. Observed overburden thickness ranges from 11 to 40 

feet, based on the investigations around Tanks 53 and 56. 

Background information indicates the presence of ring drains 

around the tanks. The geologic information from borings in the 

Tank 53 and 56 ring drains (T53E, T53W, T56E, T56W; ERA, 1988) 

indicates that the ring drain fill is composed of -fine tc>mum -.-CCI-----. 
sand with some silt. 

Ground water levels in the Tank Farm 5 monitor wells were 

measured on July 17, 1990 and October 25, 1990, in conjunction with 

ground water sampling activities. The ground water level 

measurements and elevations are summarized in Table 4. 

higure 6 shows the ground water level elevation contour map . 

developed from water levels measured at site monitoring wells on 

July 17, 1990. This map shows that water level contours over the 

Tank Farm 5 area generally mimic the land surface contours with 

ground flow directions to the north and north west directions. The 

ground water level elevations contours in the area of Tanks 53 and 

56 on July 17, 1990 are shown on Figure 7. Figure 7 includes 

ground water level data from wells installed by ERA in 1985 and 
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1986. The ERA wells installed in the tank ring drains were not 

used in developing the ground water contour maps for reasons 

discussed later in this section. In general, the grou:nd water 

gradient near the tanks is to the west-northwest, towards 

Narragansett Bay, at a slope similar to that of the land surface. 

Wells installed in the ring drains around Tanks 53 and 56 show that 

the presence of tank excavations and ring drains (high permeability 

backfill) appear to influence the water levels near the tanks. 

Figure 8 shows the ground water level elevations in the 

vicinity of Tanks 53 and 56 on October 25, 1990. The new monitor 

wells were available for water level measurement on this dlate; as 

a result, there was more water level data available in the vicinity 

of each tank. The general water level trend shows a gradient to 

the west. 

Generally, water level elevations obtained from the wells in 

the areas of Tanks 53 and 56 describe a smooth, east-to-west 

sloping water table around these tanks. However, water level 

elevations from those wells near the tanks appear to suggest minor 

gradient reversals from the east-to-west trend. This phenomenon 

may be caused by the excavation of portions of bedrock around the 

tanks during their construction and the subsequent backfilling of 

the tank ring drains with more permeable sands. The appearance of 

gradient reversals may also be caused by the use of ground water 

elevation data from wells completed to different depths which 

intersect geologic units having different hydraulic heads. Given 

these reasons, the ground water levels from the tank ring drain 
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wells (MW-53E, MW-53W, MW-56E, MW-56W, and RW-1) were not used in 

preparing the ground water level contour maps for the tank area 

(Figures 7 and 8). 

4.2 Analvtical Results 

Samples of soil and ground water were collected to aid in 

determining the soil and ground water quality in the vicinity of 

Tanks 53 and 56. The sample results are presented below, and are 

discussed in greater detail in Section 5.0 of this report. 

Tank Contents 

Samples were collected of oil and water contained within Tanks 

53 and 56. The positive analytical results (i.e., those with 

detected concentrations) are summarized in Tables 5 and 6, 

respectively. 

The product samples contained high concentrations of 

chlorinated and aromatic hydrocarbons, base/neutral/acid 

extractable compounds and several metals. The oil sample from Tank 

56 also contained a detectable (but not quantifiable) concentration 

of PCB Aroclor 1016 (estimated 1.6 ppm). 

Water samples from both tanks contained detectable 

concentrations of chlorinated and aromatic hydrocarbons, 

semi-volatile organics, and several metals. The tank water samples 

were not analyzed for pesticides/PCBs. 
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Surface Soil Samples 

Composite and discrete surface soil samples were collected 

from soils above Tanks 53 and 56. One near-surface soil Sample was 

also collected from an upgradient site location away from any tanks 

on the site. The surface soil analytical results are summarized in 

Tables 7, 8, and 9. Surface soil samples from above both Tanks 53 

and 56 show detectable, but low, concentrations of petroleum 

hydrocarbons (9.5-31 ppm) and lead (8.6-17.9 ppm). One surface 

soil sample, SS-56, was also analyzed for TCL volatile and 

semi-volatile organics compounds, pesticides/PCBs, and metals. A 

trace concentration of one volatile organic compound, 

tetrachloroethene (2 ppb), and several semi-volatile organics and 

polynuclear aromatic hydrocarbons were detected in the sample. In 

addition, the pesticide 4,4-DDT was detected along with 4,4-DDE, a 

DDT degradation product at low concentrations. 

detected in the surface soil sample. Several metals 

in sample SS-56; however, most of the metals detected 

occurring in soils. 

No PCBs were 

were detected 

are naturally 

Subsurface Soil Samples 

Subsurface soil samples were collected in conjunctionwith the 

test boring and well installation program. The soil boring sample 

analytical results are summarized in Table 10. 

Of the six soil boring samples submitted for laboratory 

analysis, only three samples contained detectable concentrations of 

volatile organic compounds, (excluding those compounds also 
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detected in the trip, field and lab blanks). One sample from the 

recovery well boring, RW-1, contained both aromatic and chlorinated 

hydrocarbons. The recovery well is located in the ring drain of 

Tank 53. 

Five of the 

base/neutral/acid 

six soil boring samples were also analyzed for 

extractable compounds (BNAs) and total petroleum 

hydrocarbons (TPH). All five samples contained detectable 

concentrations of both BNAs and TPH, with the greatest 

concentration of each in the two soil samples from the recovery 

well boring. The lowest concentrations of BNAs was found in 

borings for wells MW-9 and MW-10 near Tank 56. The BNAs in these 

soil boring samples consisted soley of phthalates which were also 

detected in quality control blanks. 

Four of the six soil boring samples were analyzed for metals. 

Metals were detected in all four of the soil samples. 

Ground Water 

Two rounds of ground water samples were collected from monitor 

wells in the vicinity of Tanks 53 and 56. The first round of 

ground water samples was collected on July 20, 1990 during the site 

remedial investigation. The second round was collected on October 

25, 1990 during the tank closure investigation. The analytical 

results from the July and October 1990 sampling rounds are 

presented in Tables 11 and 12, respectively. Both data se,ts show 

the presence of volatile and base/neutral/acid extractable organic 

compounds the in ground water samples from wells around Tank 53. 
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5.0 DISCUSSION OF RESULTS 

5.1 Contaminant Occurrence and Migration 

Samples of oil and water from Tanks 53 and 56 indicate the 

presence of several chlorinated and aromatic hydrocarbons as well 

as several polynuclear aromatic hydrocarbons, phenols and metals. 

The distribution of these analytes in soil and ground water 

surrounding the tanks is discussed below. 

Surface Soils 

The samples of soil above the tanks show low concentrations of 

total petroleum hydrocarbons and lead, which were the indicator 

parameters used on all samples. The highest total petroleum 

hydrocarbon concentration observed was 24 ppm (sample SS-56). Lead 

was detected in all surface soil samples. The highest lead 

concentration detected in the surface soil samples from these tank 

areas was 56.6 ppm in sample SS-56. 'This samples lead 

concentration ranges from 3 to 9 times greater than the background 

near-surface soil sample lead concentration (6.2 ppm) or other 

surface soil samples collected from soils above Tanks 53 (SS-53 @ 

16.2/17.9 ppm and SS-53D @ 9 ppm) and 56 (SS-56D @ 8.6 ppm). 

One surface soil sample, 85-56, was analyzed for volatile 

organics, base/neutral/acid (BNA) extractables, PCBs/pesticides, 

and metals (see Table 7). Only a trace concentration (estimated 2 

ppb) of one volatile organic compound (VOC), tetrachloroethane, was 

detected in the sample. Although the surface soil samples were 

collected from 6 inches below grade, it is possible that any other 
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VOCs once present in the surface soils were not detected and are 

not longer present as a result of natural volatilization of the 

vocs. Heavier hydrocarbons, specifically the polynuclear aromatic 

hydrocarbons (a subgroup of the BNA compounds), were also detected 

in low concentrations. The PAHs are persistent and generally have 

low water solubility and a high affinity for organic carbons in 

soils, so leaching and water transport of the PAHs is unlikely 

(except in the presence of solvents). The only other BNA compounds 

detected in surface soil sample SS-56 were phthalate esters. 

Phthalates are common laboratory contaminants (common in lab 

blanks) and were also detected at similar concentrations in the 

background near-surface soil sample. 

Although PCBs were detected in the oil sample from 'Tank 56, 

PCBs were not detected in the composite soil sample from above Tank 

56. The pesticide DDT and its metabolite, DDE, were detected in 

the soil above Tank 56 (pesticides were not analyzed for the oil or 

water). As with the PAHs, PCBs and DDT/DDE have low water 

solubility and high organic carbon partition coefficients. 

Several other metals (besides lead) were also detected in 

surface soil sample SS-56. Most metals were reported as having 

concentrations at or below those reported in the background soil 

sample (Table 9). Nearly all of the metals detected in sample SS- 

56 were reported at concentrations greater than the background 

sample. Several of metals were detected at concentrations at or 

greater than 2 times background levels. These metals include 

chromium, copper, mercury, lead, and zinc. All but the levels 
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detected for mercury (54 ppm) fall within typical range of 

concentrations for these metals in soil (USGS, 1984). Further 

discussion on the metals levels in the tank area soils is presented 

in the risk assessment section of this report. 

Subsurface Soils 

A total of six soil samples were collected from the soil 

borings for the four new monitor wells and the recovery well. The 

volatile organic compounds methylene chloride and acetone were 

reported in all of the samples. Both compounds are common 

laboratory contaminants and were also reported at varying 

concentrations in trip and field blanks. Only a soil sample from 

the recovery well boring (RWl-1) had methylene chloride and acetone 

levels significantly greater than those detected in the blanks. 

Very low levels of trichloroethene (estimated 2 ppb) and 

tetrachloroethane (estimated 1 ppb) were detected in well boring 

soil samples MB-1 and MIO-1, respectively. In the absence of the 

other volatile organic compounds detected in the tank water and oil 

samples, these findings are not considered significant. 
. 

The shallow soil sample (5-7 ft below grade) from the boring 

for recovery well RW-I,, which is installed in the Tank 53 ring 

drain, showed the highest concentrations of contaminants. Both 

volatile organic (chlorinated and aromatic hydrocarbons) and 

base/neutral/acid extractable compounds (PAHs and phthalates) were 

reported present in the soil sample (RWl-1). Soil samples from 

this boring were observed to have petroleum-like odors and 
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staining. The odors and staining decreased with depth in the 

boring. These observations are consistent with the analytical 

results of a second sample collected from the boring at a depth of 

33-35 feet below grade in the RW-1. This sample had no detectable 

volatile organics (other than methylene chloride and acetone), and 

only limited concentrations of PAWS and phthalates. 

As presented previously, trace concentrations of chlorinated 

hydrocarbons were detected at distance from the tanks in each of 

the samples from borings for wells MW-8 and MW-10. Phthalates were 

also detected in soil samples from borings for wells MW-8, MW-9, 

MW-10, and RW-1. The three samples from the monitor well borings 

(M8-1, M9-1, and MlO-1) were collected at or near the water table. 

These sample results suggest that significant organic compound soil 

contamination has not occurred as a result of ground water 

transport. 

The analytical results for metals indicate the presence of a 

numerous metals at all soil boring sample locations. Metals are 

typical in any soils analysis, and their significance is usually 

determined by comparison of the detected levels to concentrations 
I 

in background samples and national averages. In most cases, the 

reported metals concentrations were greater than those reported in 

area background soil samples; however, the levels were typically 

within national ranges for these metals in soil (USGS, 1984; USEPA, 

1983). One soil boring sample (M9-1) had a lead level of 850 ppm 

reported. This level is considerably greater than the 

concentration observed in other site soil samples and greater than 
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referenced typical published lead background concentrations. Many 

metals will adsorb to soils, particularly clay soils which have a 

high cation exchange capacity. Metals are generally resistant to 

leaching except under very low pH conditions. At this particular 

site, this appears to be exemplified by the absence of unusually 

high metals concentrations in the ground water samples collected 

from wells downgradient of the tanks. 

Ground Water 

Two rounds of ground water samples were collected from wells 

around Tanks 53 and 56. The first round of samples was collected 

on July 20, 1990 and included only limited analyses (petroleum 

hydrocarbons and lead on most samples; VOCs, BNAs, pesticides/PCBs 

and metals on samples from wells MW-53W and MW-56W). The second 

round of samples was collected on October 25, 1990 and included 

several additional analyses (VOCs, BNAs, metals, and oil and grease 

on most samples) as well as samples from additional monitoring 

wells. A summary of the sample analyses performed on the ground 

water samples is presented in Table 1. Since Tank 56 is 

hydraulically upgradient of Tank 53, the below discussioln will 

proceed from the Tank 56 area, using nearby upgradient monitor well 

MW86-1 as background, to the Tank 53 area. 

The first round of ground water samples showed the following 

from wells installed in the ring drain of Tank 56: no detectable 

VOCs or BNA compounds in the water sample from well MW-56W, and no 

detectable petroleum hydrocarbons in the water samples from wells 
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MW-56E and MW-56W. The second round of sample results for ground 

water samples from wells in the ring drain of Tank 56 did not 

indicate the presence of volatile organics or base/neutral/ acid 

extractable compounds (other than those detected in the field, 

trip, and method blanks). The levels of questionable VOCs 

(methylene chloride and acetone) detected in the samples 'were also 

generally consistent with the VOC results of the backgrou:nd ground 

water sample from upgradient monitor well MW86-1. Samples 

collected from wells downgradient of Tank 56 (monitor wells MW-9 

and MW-10) showed no significant concentrations of volatile 

organics, or base/neutral/acid extractables as compared with 

background and the quality control blanks. 

Inorganic .analyses of the first round ground water samples 

showed lead concentrations in the Tank 56 ring drain wells (80.5 

ppb in MW-56E and 44.5 ppb in MW-56W) at levels slightly elevated 

over background (21.6 ppb in MW86-1). During the second well 

sampling round, the detected concentrations of most metals in the 

Tank 56 ring drain wells and other downgradient well samples (from 

wells MW-9 and MW-10) were less than those reported in the 
. 

upgradient, background ground water sample (MW86-1). Chromium was 

detected in one ring drain well sample (15.8 ppb in MW-56E) at a 

concentration slightly above the detection limit (10 ppb) at which 

chromium was not detected in the background well MW86-1. 

The first round of ground water samples from the Tank 53 ring 

drain wells (MW-53E and MW-53W) both showed the presence of 

petroleum hydrocarbons. Oil was present in both ring drain wells 
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during the sampling. Aromatic hydrocarbons, chlorinated 

hydrocarbons, and polynuclear aromatic hydrocarbons were also 

present in the ground water sample from well MW-53W. Samp.le MW-53E 

showed lead concentrations (115 ppb) elevated over background (21.6 

wb). The sample from well MW-53W was also analyzed for priority 

pollutant metals, and several metals were detected at 

concentrations considerably elevated over background. 

The second round of ground water samples collected from wells 

in the ring drain of Tank 53 showed the presence of several 

volatile organics and base/neutral/acid extractable compounds. Oil 

was still present in both of the ring drain wells during the 

sampling; however, insufficient water was present in well MW-53W 

for sampling. An oil sample collected from this well had high 

concentrations of volatile organic compounds. The ground water 

sample from nearby downgradient monitor well MW-7 showed 

concentrations of volatile organic compounds and oil and grease, 

but only trace concentrations of base/neutral/acid extractable 

compounds. 

Two additional monitor wells generally downgradient of Tank 53 

(MW86-2 and MW86-4) were also sampled. The first round sample 

results showed no detectable concentrations of petroleum 

hydrocarbons in both wells. Lead was detected at slightl:y less 

than background concentrations (21.6 ppb) in well MW86-4 (20.2 

PPb), and was not analyzed for in the sample from well MW86-2 

(insufficient water in well). Trace concentrations of several 

chlorinated hydrocarbons were detected in the MW86-2 sample in the 
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second round; none were detected in the MW86-4 sample. 

Base/neutral/ acid extractable compounds and oil and grease were 

not detected in the MW86-2 sample in the second round, and were not 

analyzed for in the MW86-4 sample (insufficient water volume in 

well). 

Reported metals concentrations of second round ground water 

samples from monitor wells RW-1, MW-7, and MW86-2 were less than 

the concentrations reported in the sample from background well 

MWSG-1 for nearly all analytes. The one exception was 'chromium 

which was detected in the sample from well MW86-2 at a 

concentration (12.4 ppb) slightly above the detection limit 

reported for the background sample (10 ppb). 

Discussion/Summarv 

Comparison of analytical results for samples collected as part 

of this sampling program to available background soil and ground 

water quality information indicates areas near the tanks have been 

affected by on-site activities. 

Surface soils above the tanks have been affected to some small 

degree, based on the results of a limited soil sampling program. 

PAH compounds and petroleum hydrocarbons were detected in surface 

soil samples, but at low concentrations. It should be noted that 

the surface soil samples were collected from grade to a de&h of 

six inches below grade. Since there may be two or more feet of 

soil above the tanks, the soils below 6 inches and immedi tely B 

above the tank may have higher concentrations of oil reside als. 
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This is dependant upon how any oil may have been deposited in the 

areas (e.g., spills or tank overflow), and upon what natural 

processes (e.g., biodegradation) may have occurred to reduce any 

contaminant concentrations. 

Subsurface soil samples collected from borings (M-9 and M-10) 

downgradient of Tank 56 did not show oil residues. In the absence 

of oil residues, the apparently elevated concentrations of lead and 

a few other metals in the soil sample from boring M-9 cannot be 

clearly attributed to discharges from Tank 56. Soil sample 

analyses results and field observations (i.e., stains and odors) 

indicate the presence of oil residues in the RW-1 boring samples. 

The RW-1 boring samples were collected from the ring drain located 

around Tank 53. Soil samples from boring for nearby downgradient 

wells, MW-7 and MW-8, show no significant impacts from the tank or 

site activities. This suggests that the area of contaminated soil 

beyond the Tank 53 ring drain may be limited. At locations such as 

well MW-53W, where product has been observed in the well, some soil 

contamination beyond the ring drain should be expected. 

Ground water sample results from wells in the vicinity of Tank 

56 show no significant indications of contamination. However, in 

the vicinity of Tank 53 free product has repeatedly been oblserved 

in the two ring drain monitor wells (MW-53W and MW-53E) and some 

dissolved hydrocarbons have been detected in ground water samples 

from these wells and other nearby downgradient wells (RW-1 and MW- 

7). Other ground water sample results from the Tank 53 area 
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indicate that some dissolved hydrocarbons were observed in the 

ground water at least as far downgradient as well MW86-2. 

5.2 Comcarison to Regulatory Standards 

Table 13 provides a summary of ground water sample analytical 

results which exceeded developed action levels. No applicable 

action levels are available for the soil matrix. Soil cleanup 

levels are typically decided by the regulators on a case-by-case 

basis, taking into consideration factors such as human health risk, 

land use, toxicity, and feasibility of cleanup. 

5.3 Risk Assessment 

A qualitative health risk assessment was performed by TRC to 

determine the potential impacts on human health associated with the 

use of Tanks 53 and 56 on Tank Farm 5. The complete risk 

assessment report is provided in Appendix D of this report. The 

primary objectives of the risk assessment were to examine exposure 

pathways and to estimate the potential adverse effects associated 

with the contaminants of concern at the site under current 

conditions. The conclusions of the risk assessment indicated that 

while a variety of toxic agents have been found on-site, including 

arsenic, lead, mercury, polycyclic aromatic hydrocarbons, and the 

pesticides DDT and DDE, the potential for an adverse effect on 

human health is low. This was based on the levels of contaminants 

detected and the current uses of the site. 
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6.0 REMEDIAL ALTERNATIVES 

Review of the data from the sampling programs indicates that 

surface soil, subsurface soil, and ground water 

by oil storage and releases at the site. 

environmental media outside the tanks, oil and 

the tanks will need to be removed and properly 

any tank closure. 

Tank Contents 

Free product from within the tanks could be pumped off and 

have been .impacted 

In addition these 

water front within 

handled as part of 

removed from the site for proper disposal. Water from within the 

tanks could be pumped and treated using air stripping technology 

and, if necessary, activated carbon to satisfy discharge 

requirements. Any sludges from within the tanks would neeld to be 

collected and stabilized for either off-site disposal or 

incineration. 

Surface Soia 

Surface soil sample results show the presence of petroleum c 
hydrocarbons, base/neutral/acid extractable compounds, and metals. 

No significant concentrations of volatile organic compounds were 

detected in the one surface soil sample analyzed for these 

compounds. Shallow soils show only minor impacts from oil sitorage 

operations. If hydrocarbon concentrations increase with depth in 

the near-surface soils above the tanks, remediation may be required 

for these soils. Remedial measures may include soil vapor 
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extraction for volatile compounds, to removal and off-site disposal 

of contaminated soils or destruction of heavy hydrocarbons. Under 

certain circumstances, asphalt plants may be willing to accept 

oil-contaminated soils to be used in the production of asph,alt. If 

chlorinated hydrocarbons are present, the disposal options may be 

limited. Biological destruction may also be useful for either 

in-place or accumulated soils. 
r 

Subsurface Soil 

The subsurface soil sample results indicate the presence of 

chlorinated and aromatic hydrocarbons and heavier poly.nuclear 

aromatic hydrocarbons. As with the surface soil samples, 

technology is available to extract and vaporize the volatile 

compounds either in-place or upon excavation. The heavier 

hydrocarbons, such as the PAHs, would not be amenable to vapor 

extraction. If remediation of the PAHs is required, off-site 

disposal or destruction and asphalt plant use could be considered. 

In-place or above-ground biological destruction may also be 

feasible. . 

Ground Water 

Ground water sample results indicate the presence of free 

hydrocarbon product and ground water contaminated with chlorinated 

and aromatic hydrocarbons and polynuclear aromatic hydrocarbons in 

the vicinity of Tank 53. Ground water remediation could include 

free product recovery and ground water treatment. Water table 
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depression could be used to enhance free product reco'very by 

creating a cone of depression. The ground water could be treated 

in the same manner as the tank water, using air stripping 

technology and, if necessary, activated carbon to satisfy discharge 

requirements. 

The highest concentrations of hydrocarbons were observed in 

the ring drain well samples, with concentrations in monitor wells 

MW-7 and MW86-2 only slightly elevated over action levels. Based 

on these results, the area would likely limit the area from which 

ground water would need to be recovered would be limited. Pumping 

the existing recovery well, RW-1, would depress water levels in the 

ring drain and produce some reversal of the natural ground water 

gradient near Tank 53. 

Metals concentrations are elevated above action levels in 

ground water at several locations, including the upgradient 

background monitor well location. This is attributed either to 

natural ground water conditions (i.e., not related to Tanks 53 and 

56 or any other tanks on the site) or to the collection, 

preservation and analysis of unfiltered ground water samples. In 

either case, metals concentrations in ground water are probably not 

sufficient enough to drive the remedial program or to require 

additional ground water treatment. 
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APPENDIX A 

PREVIOUS SITE INVESTIGATION DATA 



I .-..! . . . . I 

TABLE 1 

GROUNDWATER ANALYSES FOR VOLATILE ORGANIC COMPOUNDS 

==============‘=t’=====IPt===I=L=====================================================================================~====== 

SAMPLE LOCATION I MW 53E I Mw 53w I MW 56E I MW 56W I 
---------==="===p========pD=p=51========~======================================~==================================~========= _-c------ 
SAMPLE DATE 1 10-22-85 1 11-26-86 I 10-22-85 1 10-26-86 1 10-22-85 1 10-26-86 1 10-22-85 1 %26-86 1 
======'=========L==='=tP-rt3='=-=====~======~==================================================================================== 

methylene chloride 
--w-e ---------------------- !,!?! ------ I-!!!? ------- ‘2 --------I?!!! -------- !_NF ------- IL!! ------- 12 ------ !2L----! 

' trans-1,2-dichloroethylene I 166 
----Me------- ----------_-------------I!_""" ----- 1-4" ----- ---!_"!t: ------- !J!!! ------- !_ND ------- !JL-~-~~!J!D _______I 

chloroform 
_______-------------------- !2"! ------ !!! ------- 12 -------!-ND -------- !-!f------- !I!! ----c-- I-!" ------- !-ND-------! 

1,2-dichloroethane I 211 1 ND 1 229 1 ND 1 ND 1 ND 1 ND 1 ND I 
'-"-""""'""""---------------------------------------------------------------------~----------------------------- 

l,l, I-trichloroethane I 4400 I 930 I 4400 I 330 1 ND 1; ND I 17 
-------- --------------------------------------------------------------------------------------- ---------_-I-:: _______I 

_____-_-------------------- !-!Y! ----- !2! ----^- !-'11'------- '2 ------ -~!2!-- ----- I!! ------_ I-"" _______ !-ND _______I 
trichloroethylene 

te trachloroethylene 1 262 1 25 I 14 1 16 1 ND 1 ND I -------.v---- ---------------------------------^-----------------------------------------~------ -------------------------- 
penzene I 300 I 330 I 155 1 ND 1 ND 1 ND 1 ND 1 ND I 
_____-____------------------------------------------------------------------------------------------------------------ 

toluene 
--------- ------------------!-ND -_-_--- !-‘Y! ----- I?!!! --_-_-_- !_ND------__!T, ---_--- !-fJD ___-___ !-ND _______ I-y: _______ I 

ethylbenzene 

xy Lenes 
---------- ----------- - ----- !2’” ----- !2!!! ------ !-‘“_!! _______ 1-E ________ !-ND _______ I-rr!f _______ I-!,!! _______ !-“” _______! 

__---- - -------------------- I?!!! ------- 122 ------- !2L ----- ‘2 -------- !_ND__-__--!_Nn_-__---!-~~ _______ !-fiD _______! 
1,l dichloroethane 

1,l dichloroethylene 

tr ichlorof luoromethane 1 ND 1 ND 1 ND i ND 1 ND 1 ND 1 ND I hln I 
-----------------------~=-~--------------------------------------------------------------------~----------~-~~-------- 
bromodichloromethane i ND I 470 1 ND I 49 1 ND 1 ND 1 ND IND 1 
====================p==pI=============================-------------------------------------------------------- --------------------------------------------------------============= 

Concentrations are reported in parts per billion, (ppb). 
\ 

ND indicates that trace amounts, below reportable detection limits or no amounts were found. 
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TABLE 2 

GROUNDWATER'ANALYSES 'FOR TQXIC METALS 
.* I . 

======--==========---------------------------------------------------- ----------------------------------------------------== 

PARAMETER MW 53E Mw 53w M-W 565 Mw 56W 
=========================r=============================================.== 
Arsenic x0.01 CO.01 CO.01 co.01 
__------------------________________^___-----------------------------~- 
Barium X0.5 X0.5 co.5 co.5 
------------------^--------------------------------------------------~- 
Cadmium 0.007 co.005 <0.005 <o. 005 
--------------------____________________-----------------------------~- 

Chromium (0.05 co.05 x0.05 co.05 
--_-----------------____________________------------------------------- 
Lead (0.05 co.05 co.05. <0.05 
----------------------------------------------------------------------- 

Mercury 

Selenium (0.01 <O.Ol co.01 (0.01 
-___--__---_-_----______________________-----------------------------~- 
Silver <O.Ol <O.Ol (0.01 CO.01 
"-"-'-----1-----‘5-"--"'----‘-'----------------------------------------------~ ---------------------------------------------------------------------~- 

Concentrations are reported in mg/l 

Samples taken lo-2245 



TABLE 3 

SAMPLE ANALYSES 

===========Ile====5===rrp===JD==================~=====================------------------------------- 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

SAMF’LE LOCATION 1 ERA 86-1 I ERA 86-2 1 ERA 86-3D 1 ERA 86-3s 1 ERA 86-4 1 ERA 86-5 1 
________________________________________-------------------------------------------------------- _______^________________________________-------------------------------------------------------- 

SAMPLE DATE 1 10-01-86 I 10-01-86 I 10-06-86 I 10-01-86 1 10-01-86 I 12-06-86 I 
________________________________________-------------------------------------------------------- ________________________________________-------------------------------------------------------- 

me thy lene chloride 
_______-_____--_-__-------- !-ND ------ -!JD ------- !-_Nr) -------- I-!S -------- !-ND ------- !-ND -------I 

trans-1,2-dichloroethylene i ND I 3 1 26 I 1 1 ND 1 ND I 
________________________________________------------------------------------~------------------- 

chloroform 
-_------------- - --_-- ------!-!!f ------- !I!_” ------- !J -------- I_‘--------- i:‘” ------- i-N! -------i 

1,2-dichloroethane 1 ND 1 ND I’ 18 i ND 1 ND I:ND I 
----------^----^---------------------------------------- --------------------------‘---------------- 
1,1, I-trichloroethane 1 ND I” 5 I. 101 f 5 1 ND 1 ND I 
_________-___-___-_----------------------------------------------------------------------------- 

tetrachloroethylene 1 ND 1 ND I 2 1 ND 1 ND '1 ND I 
--__--_----__---_-______________________----------------------------- --------------------------- 
benzene 
----------I---------------- !-ND-------!-_ND--- ---- I-N:- -^-_--- !-ND --___ ---!~~~-_. -___- !-Nr)-- I ----_a 
to luene 1 ND 1 ND I ‘2 t ND 1 ND t ND I 
------------------------------------------------------------------------------------------------ 
ethylbenzene 
--------------------------- !_ND ------- !-ND--- ---- L-3 --------- !-fiD---- _--- !-ff” --_-___ I_N_D _______I 
xylenes 
---------------------------I-N: ---- ---!~~~ --_- ---1:‘19_- ------_ !-fif, _-_____- !\ND _-_____ !-fID _______I 

1,l dichloroethane 1 ND I’ 2 I”2 i 4 1 ND 1 ND I 
--------------------____^_______________---------- ---------------------------------------------- 
trichlorofluoromethane 

------- !2D-------!2 ------- !I!-__-- ---- !_ND--------!-!D- ______ L-N_: ____ ’ ------- -------=======r=====------------------------------------- -------------------------------------- ---ZZ 

, 

Concentrations are reported in parts per billion, (ppb). 
. 

ND indicates that trace amounts, below reportable detection limits or no amounts were found. 



; 

APPENDIX B 

TEST BORING LOGS FROM PREVIOUS INVESTIGATIONS 

. c 



IGO WATtR SlRfEl EAST PROVIOENCE. -R. I. . 

TO 
Goldberg-Zoino & AS: 

PROJECT NAME USX Fuel St6 

REPORT SE NT To- 
T 

SrWLES SENT TO 

sot., Inc. 
rage Area 

aDove 
I 
-IdDRESS Provibence, R.1, 

LOCATION 
Middletown, R.I. 

I, - PROJ.NO. 

‘I OUR JOBNO. “-“’ 

IfGlO SOIL IDENTIFICCTION 

:hcrqe 
Rtmorks klude 

Elev. 

SO4 elC. ~OC~~CO~or,~yDc,cond~l~~n,h~~~~ ness, Drihg lime, scorns ond etc. 

Brown Sand & Gravel 

7' 
t 

I I 

Black to Gray Glacial TILL 
I I 

15' 
A'; 1~" 

17' 

Boulder (Granite) - 

Glacial TILL 

B I 

--- 

MAN 0. Green 

Gray Graphitic SH?,LE, 
very wca thcrcd 

aotton.of Boring 35 

Installed Observation 
Well at 35' 

20' 1, of 1%" Sch. 80 Screen 
17’ Of 1%" Sch. SO Solid 
One Bag of Ottawa sand 
k Pail of Bentonite Balls 
One 3"x5' Guakd Pipe 
One Bag of Cement 

0' to 11' - Grouted Hole 
Pressure Tested Hole 
Two Tests 

. . F~OEO~I~O~S Used . . 
jrcce 0 lOiO@/Q 

'!oJ5 W'.x 30 foil CD 2 0 0, SO,,,p~e, 

1;llle 

Cchevodess Den,;ly 
c .I0 

CO~~CSivC Con5iJ!cncy 

10 ~020% Coo,c 

5ome 20~035% IO-30 t*!ed.Oen~e 

(2nd 351050% , 
30.50 Oen~e 
53+ Very Dense 

-. _ .--.’ .- . - _ - -. - - - . _ 



TO Uoldbe'rg-Zoino & Assoc. ~~31 ~KUVID~NCE, R. 1. 4 
PROJECT NAME 

, 14 

-PM' --. - - 
USN Fuel Storage Are: 

I 
AD@RESs Providence, R.:Ii - 
, -_ __ N Middle term, R. I. 

SAMPI DDn I Lo- 

t StNT TO 

-ES SENT70 
above - 

II 
Llh’E a STA. 

Offs-51 

-- TOTAL HRF 

! 

. ..~. 
LL) 

LOCATION OF BORING: 
- -- 7 fxa. 

‘3X6 FCI?EMAy l-), 
lMgffM 

G rX 
/¶T..-3 - _- f, DunKer Uil S - - ,$OU ENGR’------ 

:*a c. 3GmDle I .- I Coru3cJ 
Twe 

torage Area 
ii BlO*S Oeplhs Of 

e:oas per 6” -v 

0” Per 
ICOt 

From- To 
c.7 Son,plEr 

cmptt. From To 
Density 

-sEm- -SOIL-IDENTIFICATION 

. . _., 9-51’. 6-12 k IZ-IB,Q~O~:.~,. 
Choncc Rfmorks include 

2__. 

1 I Eiev. 
so” ek Rock-COtOf, typ~,Cont$il;on herd 

? I 

I 
- 
I 

neSS, Drillin lime, seams and c~c. ’ 

I. I 

9’ -I 
Brown Sand & Gravel 

Gray to Black Goacix 

El 

Gray Graphitic SHAL:E 
very wea thered 

Bottom of Boring 35' 

Ins talled Observation 
Well at 35' 

20’ I I 
of 1%" Sch. 80 Screen I 

17’ Of 1%" Sch. 80 Solid 
One Bag of Ottawa Sarld 
k Pail of Bentonite EIalls 
One 3"x5' Guard Pipe 
One Bag of Cement I I I 
Grouted Hole 0' +- ICI I ! I 
Pressure Tested Hole 
3 Tests in llole 

on 2-o 0. 
CChesive 

o-4 
4-a 
8-15 

15-3( 

co 

Scmclrr 
Con,;,!e”~ 

Soft 
,~/Sr,t I 

SIllI 
1 V-Sliff 

10 
--- ---““‘Y 

1 oose 
Dense I 



*qg 
UUILU DRILLlNG co., INC. ‘\ SxEET 

I 
’ ( 

~00 WATER 51RlET EAST PROVIDCNCE. R. I. 04X . . 
TO Goldberg-Zoino 6 Assoc., Inc. 
PROJECT Nb.ME USN Fuel Storage Area 

,4DoREsi Pfovidence, R.1. ' I 
~? 86 

Niddletown, R.I. 
_ ":cE,"";---! 

Lane 0 ,,a. 
REPCRT SENT TO above 

ILOCATlOtf -I ^F'C,cT u* I 2 . . 
SAMPLES SENT TO 

II 1PROJ.NO. ~~ - 
I 

I * 
OUR JOB NO. 87-185 ,p SURF. EcEv _ .- 

J -mm ,,., * . . . . *CA -e-r-. *c ^I - J&r: Tim 
iJMuuPilJ PiAl tn UU>LliVAI IUNS 

31' 
CASING SkMPLE R CORE @AR. 

Al _ of1cr __ How 5 
Torte H-U-NJ hm --- 
St2e I. 0. 4" 3" 

kl o!ler--Hours Hcnmer Wl. 3Ooi'I - . . Bll- 
Homner Foil 24" Dia. 

LOCATION OF BORING: Edge of Fuel Tank 
- . - I, I 

K.oistote $, I IrOlQ 

honpe 

Elev. 

I 

29'-34' C 
, 

I 
I 

I I I 

I 
I I I I 

Pres+re C 
I 

est d Hole -- 4 Test 
GRou%o SuRFxE To 14' USE0 kd ' 

9’ 

21'6" 

29' 

34' 

49’ 

tells 

LL, “V 

mv6 -- . --.- 

TOTAL HRS. 
BORlrXj F’MMAN D. Green 
w6PEcrOS 
SOILS EKR, 

Brown Sand EL Gravel 
(Fill) 

Brown to Black Glacial Till 

Gray SCHIST, very 

weathered 

Dark Gray SH.U,E 
wca thered I 
Gray SCHIST h Quartz R 

c3 60 

very weathered - 

Bottom of Boring 49' 
I+ 

Installed Observation 
Well at 33' 

20' of l$" Sch. 40 Screen 
15' of l!g" bch. 40 Solid 
3 Bags of Ortava Sand 
-t: Pail of Bentonite Balls 
One 5’x4” Guard Pipe 
One Bag of Cer;lent 

‘c”on 2 0 0. somJy:er - _- _ ..-__ “L..>VlY 
O-10 Loose 

Cchche Consi,!ency 

IO-30 Med. Oen,s 
o-4 Soft 

30-x) Ccnst 
4-8 M/Sli!f 

13f Very Dense 
8-15 51111 ’ 

15-30 v-51iff 



GUJLD DRJLLJNG nn .- - iNC. 100 wA7LR STRtET / 
-- pn,,L-~- - - 

10 & ASSOC., Inc. 
EAST P&V;N~C: h. I. 

lel Storage Area 
I 
ADDRESS provi .-f~nrn b 

PI.-..- LOCATtnu = 

TO uU~aoerg-~oir 6 

PROJECT NAM.E USN Ft 
REPORT SENT TO- -"V"IZ - .-a, ddletaJn, R.I. - 
SAMPLES SENT To II PROJ. NO. 

-oWo WATER Of%ERVAT,C~s 
WR JOB NO. 87-185 . 

:I -- 25.5' CASING 
-- .- --,,, 

H!J -NW \q. - START 
11 vu 

I g/17/86 - 

3 
offer, u- I Size I.D. 4" 3" - -- COMPLETE -%%7%-6 - 

-- 
- - TOTAL HRS. - - 

LOdNlON OF BO&JC: 
1 Xommer For) _ 24" - BIT BoRJhG F(~MAN J) 

Dia. 

SHEET 1 , 

DkrE _____ 

x&E NO. L' S6- 
Llh’E a STA. 

OFFSET 

I Cosir.9 Scr r _ nok l-. s- 

ii 810-5 DeprkS 
’ , “C UC;rs per 6” !~OiSlUfC 

Ll Of 
0 per 

loo1 From- To 
cn Sorr,pler SlroJo 

Scrnpc From Density 
a-- -. . . _., .0-F _ 

To 

’ 6-12 _ 12-18 ~on:~, 
Chcnpe 

Eler 

I 

Bra-dn 
5’ 

Black to Brown Glacial TILL 

Gray Graphitic sx4.4;~~: 
very weathered Cl 60 

Bottom of Boring 34' 

Installed Observation 
dell at 34' 

f,": of 1%" Sch. 80 Screen 
of 1%" Sch. 80 Solid 

One Bag of Ottawa .Sand 
k Pail df Bentonite Balls 
One 3"x5' Guard Pipe 
One Bag of Ceme'nt 

Grouted Hoi@ 

Pressure Tested Hole! 

2 Tests 

“tri I‘\‘!4 to 19’ -- 1llCn Corej 1 1 - ..- .‘"-I~.:" 
1 F’l;lon 

I 

)loce 0 rotoc/, 

I 

'7"'" *Ir.r, JO ‘fOll on 
Co~~sk~less Den,,,, I .^ 

IiIlle 
2”o 0. S0rr.plcr 

IO !O ZOC/~ O-IO Loose 
5t’l.4!crky. 

.lC SCSI Some 2OJO350/, IO-30 tied, Den, 
I 

cr-w)ive Consistency 

I 

O-4 Soft 
E?r rh bk.2 ‘I’ 

se 
MCI 35f050C/, , 30-50 Cense 4-8 h’/st,ff 

/ 30 + b’crc Rock cor;n9 i: 

53 f ve ‘Y Dens B-15 
,e Slllf 

15-30 V-Still , 
i 

Scm;lc, a 

hOCE r:o,:? 6, 



Y ‘lb- CU.,,lI\C. 
TO ~uAaDefg-ZOinO & ASSOC., Inc. LAST PROVID~NCE,~.~. I. 

PROJECT NAME USN Fuel Storage Area 
I 
ADDRESS. 

REPORT SE NT To 
Providence, R.‘I: 

above LOCATIOI~ 
SAW’LES SENT TO 

Hiddletoun, R.1 
it PRO J. NO. 

GROUND WATER OBSERVATICNS I WRJ08h’0. 87-185 

AI 23’ 
ofler2OnlpHo~,, CASING SCMPUR 

TYPC HIJ-NJ 
CORE BAR 

Sfze I D. 4” 3” - _N> COMPI FTI’ Q/1ntor - 

I I 

-- 
very weathered R- I 

.UC!< 
. . 

n Bit from 
LO’ 

30’ 
to 30’) 

n-k. - -El 
D~CCOEI of Borik- 

of 1%" Sch. 80 solid 
2 Bags of Ottawa Sand 
t Pail of Bentonite Isails 

but 
to Pressure Test Hole 
rock kept falling back 

'Dry C:Cored ;$.':;~~,r.~d 
!P: Unoisl,r&d F’,,ron 

Pr Teat PII A-3 UFC~ V:‘Jsne Test 
‘TrUndishrted Th,nroll 

‘OWH t1rss 
.‘..-.. -7 IAll ttov. . . . . . . . 



OL’DECEG-iOH< B ASSOCIATES, I: PROJECT I REPORT I>F BORIt;G !:3 7531~ 

55 ,SCkJTH k’A1f-J ST., P?OVlXrdCE , RH@L, .&&‘!D 
\‘.c:: 73nk Tsrm Stzdy 

I 

’ SxHEET 1 7$--T 

;EOTECH~~~~L/~EOHYDROUXI~CAL CONSULTANTS 
FILE t:o ___ c-t:27 

‘:ie!dl~tow,, PI CHKD. EY =- 
1 

!ORING co. tart Ccast Drillin?, fnc. 
I I 

OREl.!Lh’ 9521 Kennedy 
BORING LCCATIOIJ Zalt Ferjrc:er. 7cr.r 13 

ZA EI\‘GII;EER t:ikc Lhcrrill 
tROW)D SURFACE EL EVATlO!d 
DLTE SlLRT 10/16/85 

-T-e.---- 

f 1 3 24/12 IQ-12 (24/121 IQ-12 f 2-2-3-3 

I I 24/l; O-2 d-7-9-11 

1 2 1 6-S-7-6 

. 
I I I 

11 Ecdiun dense br0L-n r.cdiun to fine SkHD,/ 
little l coarse to fine Gravel, Jittle 
s11t. FILL 

. 

2) Bedim dense, broxn end ~rcy mdfun to 
fine + SXD. some Silt, little toerse to 
fine prey Shaly CraxTeL Moist FILL 

31 Lcose. broxn, ncclim to fine l SWD, 
Sbmc Silt, trace fir.e Gravel * * . Eto1st : 

organic solvent odor. 

- } 1 4 /24/ilj 15-l? 1 3-2-g-5 { 

1 1 5 ! 24/i. 1 25-22 ! 2-l-2-3 i 

4) .*rcdica dense to loose, brocn, neciv:, 
to f inc _CM’D. little + Silt, Lrarc,finc 

Gravel, r.oi st to r;ct:Cicscl fuel odor . 
FILL 

51 very loose, brocn. mcdim to fine SX:;~ 
some silt, trace ccarsc to fine shaley 
travel : noist to wet : FILL 

. i. 

- .--- 
2-2-J-5 _ 7) LCOSC, brown SlJt, some mcdjm to I!o( 

snl:o; trace shalcy Gravel, noiss to wet 
FILL 

1S ---l----1 -- 

SlRATL’rv‘z DESCRlPTI( 
HI:O - 

1 PFn 

1 ppm 

0 p;” 

7 2p:n 



ILCSERG-20~0 8 ASSOCIAl E S,. 
PROJECT 

i!j SOd;H MAIN ST, FiiOvlDEKCE , FiHODE ISLt.!Q 1:s:) 7~f-1): Far,:, Stud) 
St?EET ; V-2 

C-5577 

TOTECHNI~I-/GEOHYDROLOGlCAL CONSULTANTS 

FILE No 
‘iddlptcun. RI 

llttl 

BIOM coarse to mcdi~m srat:n. tfa~ 
tihbnping to fir.a SAHL L SILT, chbnpin 

very soft, weathered shble at 40.5 

I 
I 

REM-RKS: 3. TOOI recot.~:~ 
4 . HaI off scale 

- A rods wet to 28’ depth with 051 sheen and trbce 51ack/brc-n fvel ~.roZucr 
on O-20 1 o-200 ppn. 

a: tc; 
. 

5. O~scrvation ~11 installed consisting oi I.?-ibch ID slctted PVC SCTFCII co.01 - itch s:ct site) 
fros 4.5 - 30.5 ft: Otta--a send rrom 4- to 39.5 it: Scatonjtc se*] 
surface seal. . 

: steel Scard cbbir,g arrd ccncr 



3. 
1 

-A, nt2r0re7ntt.n 0 “=5OClAJES,..,C. 

I- 

PROJECT 

‘nrk’rr RHODE ISLCJ3D 
CSN -ran’* t-arm studv 

I 

REPORT CF BORif:G k’o 7 5 ? 
SHEET ’ OF- 
FILE IJo C-5527 

CHKD Er 

5 
I 

t 1 
2 5-7 111 -4-5-S 

, I 
21 Loose, brovn L grcy mediua to fina + 
SAND, some shaley trsvel to coarse Sand, 
little - Silt: noist : odor: FlLl. 

I I .- 

I I 
.O 

I I 
1 3 IO-12 14-4-3-3 

I I 1 

I f 20-22 1 j6-3-5-2 

25 
1 1 6 ] 2:/l! 25-27 ji-3-2-3 

I 

I I I 

307 30 

7 1816 30.5-32 3-3-3 

I 

I 

1 1 7 \‘B/6 { 30.5-32 1 3-3-3 { 

I I I 

I -I=-3 I I 
351 lel I J I 

GRWUL~R SOLS 1 coj+Slv~ Sm e I--. - -.-- 
CL0~W-l. OEKSITTI eLo*ciE-( r 
O-4 v Lcm1<2 

1) Loose fine SX:D L SILT. toprcll to 0.5 
to Browt, medium fine t SAKD, some - Sjlt, 
little coarse to fine shalcy Cravcl:FJLL 

31 Loose!, brown medium to fine + SX!?D, 
little + coarse to fine Shaley travel, 
little * Silt: fuel on spoon, odor. 

41 Ve:y loose, to 3oor.0, brcr> ncdi-m to 
fine SX!:D L SILT. little Shaley Gravel 
odor: c.0is.t. 

5) Loose, bro.xn C gray fine x;.t:u L SILT, 0.8 
little shaley Gravel: moist: slight odor. ;?a 

:. 

6) Loose, bro.2” .ncdicn to fine Shl:D ‘ 
SILT, little qrey Shalcy Gravel, moist tc 
vet: slight odor. 

2. 

7.) toosc, brow fine CAGD, SCPC Silt, 
little shalay Gravel: WC: oily sheen c 

odor. I?zo=n fuel staini”c. 

KtMAKKS: 1) k~ X):u phctoionizdtjo> detector uas used to ccreen srr>les 
volatile organic compound content 
0 to 0.2 FPFl. 

hzbient dir readifi$s va 
. 

;2 
:p3 

2.8 F;" 

6 
F?m 

2) Crillfr reports odor in acgcr retcrn frc-, 0-5 ft. 
31 A-rods -et ak 25 ft uhc.3 pulled to sac~lc S-7 at 10 ft. 

fcr 
rled f 



10.5) b grr)’ coa*rc to 
coar*c Gravel, trbce 

. i. 

STRLirUt.t DESCRlPT,’ 

Saqle spoon fret fall from 16 to 36.8 ft. 

fro3 5 ft. to 35 ft; Ottaua send frcm 3.5 ft. 
casing 2nd concrete surface seal. 

to 35 ft. Scntonitc seal 3- to 3.5 It: steel gcerd 

. I ,. 



GOLDEERC-ZOiNO 6 ASSOCIATES, it, PROJECT 
255 ,SO;ITH )~JN ST., f’RO’IGENCE , RHOx IS~QD 

CEOTECH~‘~CPL/GEOHYD?~;OUXI)CAL CONSULTANTS 
:‘S:J ?ank t-arm Study 
%Cdlctocn, EI I 

REPORT l?F B@RI!:G tdo 756f 
S,l<EET OF’ 
F,LE ,dO c-?5Zi 

CtinD. BY 
I 

BORING Co. Last Ccest Drilling 
I 

FORE t&W Bill scnneiv 
@ORlNG LOCATION fast FCriZ.etCr. Tar.i 56 

G24 ENGINEER ttichscl Shcrrill 
GROUKD SUfiFACE ELEVMtQd 
DATE START )0/15/85 

-- 
DArtI E MD 

CL; lJ!4 
lfl/l>/fiS 

24/11 25-27 S-2-3-2 
. 

t 

so- 
7 24/l 30-32 3-2-3-3 

Cl;SlNG SIZE : OTHER: HS ktccr I 
c V- 
-- p=, SAMPLE 

,$I 
;” z> 

.J z h’o. i-75~ y;” 
*SAtnPLE DESCRIPTION ‘u 

BLOWY6’ E4ur.r.r ste* 

I I I I CLasSlFlCr7IoH 

1) Dark brcm fine S~KD, scx.t Silt, trace ,l 
roots - topsoil:Changc at 0.f ft. to: 
Dr0~V-l. hcdium to fine 4 Sh!:D, little Klnc 
shalcy Gravel, little Slit 

STRATUM DESCRIPTIC 
k 

I.8 t:rCizn dense 
‘Pm to 

lco*e r1s.t.: 

21 t’.edicn dense, grty fine S&!:D L coar! 5f 
to fine shalty Crsvtl, little l Silt 

0.2 

FF=’ 

3) HtCiua dense, grey Silt, and fine 
Shalcy Gravel. ’ 

moist: FILL 
lrttlt nedaun to fine sand 

0.6 

Fyi 

4) Loose, prey fine ShKD, scze - Silt, 
little fize Shalcy Gravel:noirt:7ILL 

I:D 

5) KeCiu3 dense, grcy and brcbn fine SAGI D 
& SILT, little - f inc 5 haley Gravel, mois, : 

0.6 

;;?I 

. i . 

61 Loose, 
little - 

grty fine SI.Xn, s0f.t silt, 
fine Shalcy travel; r.oist to vet 

7) Loose. brow to Frey medium to fine 
SACO. little Silt:to fine S&x3, s0n.c + 
Silt, trace fine Gravel: trace nedium 
Sand: utt. 

Silty ncdium t, 
f i 7.c S:,!:D 
to 
S;!:DY SILT 
-2 i - h -. 
Shale Freqments 

7.2 

FF= 



l GOLIj6fXG-ZOINO 8. ~SSOCIATES,II 

PROJECT REPORT OF 6OR 
3. 

7 :(.I 1.‘~ h’o 

255 SOUTH wah ST, PF.OVIDEf:CE , RHODC, I~Q&D 
Sr-.EET 

US!, Tank rrrn stcc?y 

OF- 

GEOTECH~;~L/GEOHYDRO~lCAL CONSULTANT 
FlLE tqo c-:::7 

r:iddlrto;.n. RI CHhD. BY 

$2 5; 
SAMPLE 

- Ho. p)~cl o;y 1 

SAt.:PLE DESCRIPTION 
&OvS/6- Eur?li,tar 

I , 
CCr.SStrlCLTIOff w 

3: 

7 

I I 8 1816 135.5-37 3-4-5 

I I I I 

S7RAlUf.l DESCRIPT 

81 LOOS e , brown and 9rcy medium to fine 4 
S 1. K D , and SILT, little fine shsley Crave); 
uet :Fl LL 

4 

24/11 37.5-j9.5 15-14-31-S 
I I 

oJ I 
I 

4 

--. -- 

9) Dense broxn coarse to fine Cill.VtL, 
little fine Sand, trace Silt 

. 1. 

irain 

13 
FFn 

. 

-I 
XL\RKS: 

3) Obscrvaticn ~11 ins:*llcd conristi~g of 1.5 inch ID slotted FYC screen (0.01 i?ch SIC: sj:e) fron 
8.5 ft. to 38.5 ft. depths: Ottoxa send from 3 ft. to 33.5 it 
gurrd cesing and concrete surfecc seal. 

: Bentonite SC.51 f.rc3 2.5- to 3 It: St 



,*I.’ 

I 

REPORT OF BORI?:C :GO ..I 
SHEET : OF- 
FILE 140 c-5527 

CHKD BY 
I 

)Rtt?G CO, i Itst Coast i’rijlino Inc.’ 
I 

IRE t.‘.c~ Pi 1 I Kcnncdv 
&,R,,rr, LO,-A,)O~~ K:Fst rcri-etcr Of f&nk I6 

!A Eh’tth’EE~ _ .Y.irhecl Shcrrill 
CROW’D SuF.FXE EL EVATIW 
DnTE S’TCRT ]O/1S/ES 

C’7 L’1.l 
DAlE EtdD -_.__-_ 10/15/95 

ILU~I~W-LUINCJ 5 ASSOCIATES,,. 

I 

PROJECT 
b5 SOUTH H.JN) ST., F%OVIDENCE ,RHOM 15w:D 

:O’I~C~“~~L/~&OHYDROLOClCAL CONSULTANTS 
l!S)J Ttnk I-arm Study 

.~iCdlccovn, RI 

‘JWLER: u’;LLSS OTrL;*lcE K3rCD. SAMPLER COW!S’TS OF a 2” SPLIT SFQON WWCN vS,,,C A GF 

MOtt, W.UWCR rLLLIN; 3O;n. DC1 E 7lUE 

EJh’t: UNLESS OT*tGwSE NOlED.CASW DRIVC~~ USHC, 3OClb MAuI*CR TILLING 2, in. _ lO/lS ,- l/.0( 

:SIl:G 512 E : OTHER: I!5 A,uopr 
U^ =- S A 1.t P L E P 
?I> 

%rdPLE DESCRIPTION 

3” a. lr:&g CEP’IH 
Ill) BCOk.96’ Burni ster s 

CLrss1rlCrlIOW 

1. 24/11 O-2 6-l-10-9 11 

I 
Hcdium dense, brown mediua to fine 1. 

I I SA):D, 60m coarse to fine shalcy Gravel. 

1) Medium dense brom and Frey. fine fhl:D. 
some + Slit, little tosrse to fine shslcy 
Gravel. moist. FILL 

31 Loose, grcy mcdiun to fine 4 SAI;D, and 
SJLT. little coarse to fine shaley Gravel, 
moist FILL l 

1 I 1 

4 2.1/l I S-17 2-4-3-5 4) 

I 

Loose. grcy coarse to fine Sbalcy 
GRAVEL. little l acdivn to fine SXD, 

- little slit: moist. PILL 

, -- I . 

. 6 24/l 25-2-I 3-4-14-13 6) 

1 

Hcdiun dense, 

I - 

tro:n rr.crjiu3 to fine 
SA!:D. sc~~c Silt. little - grey cca:se to 
fine shcley travel: noist to vet FILL 

I 1 

t i 
I I I I I -I 

IS/8 30-3i.s 5-6-6 7) -.. RcCiu= dense. brocn medim to fine 
SAND, sot-w l s11t. little * grcy coersc 

’ to fine rhaley tr~vcl: wet. TILL 

STRATUM DESCRlPi 
(I:\, 

8 
:a 

Lcosc 
tnd 
mCiun Ccnsc 
Silty SAXD 
rr.d Shaley 
c * a :‘ l I 

TILL 

3.8 
p:S 

7.2 
PP’ 

t:u 

. . .--. .- . . --. .-. 

I:0 



-1~ L'ZEF;C-iOh' B ASSOCQT ES, lb 
5.5 SOUTH )).f-ItG ST, FZOW~E~~CE , RHODE ISLL.‘<D 

EOTECHNICCt/GEOHYDROUX;ICaL CONSULTANTS 

REPORT OF 6ci?!f;G f;O 7 :.t: 

I 

WEE-f 2 OF_ 
FILE Tao. C-5:27 

CHKD. 0v 

Sl.l:D. 

Jlt change to weathered shale at 

-. 

‘5TRCilUl.t DESCRiP‘ 

:D Ccsrrc to fl 
t-l’-!. 

_ Shale 

Bore-hole tcrninstc-d a 

. . 

REI.!WIKS: 
-- 

5) 05rcroaticn ~11 installed Consisting of 1.5-inch ID slotted PVC screen I0.C) inch r!s: site) 
ITO3 5- to j5-ft.: 0ttcL.a sand frc.3 4.5- to 3s-it: 
Guard casi.79 and concrete surface seal. 

lcntcnite seal frcn 3.5- to 4.5 I:: steel 

. piGiF= 
.f . - 1. ? . . ..- _. - _. _ --._. -. - ._ 



APPENDIX C 

TEST BORING LOGS AND WELL CONSTRUCTION DIAGRAMS 



BORING No.: nw-7 
h. 

CONTRaCTOR: CDS DATE STARTED: 9/11/90 

PROJECT NO. : 6760-NE1 DRILLERS: QUINN/SCOTT DATE COt+‘LETED: 9/11/90 
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BoRINC DEPTH: 45 IT CASING ELEVATION: 71.01 man Lou Water 

I DEPTH OVA/HNU 

I IFT) BLOHS (PPH) SOIL DESCRIPTION LITHOLOGY WeLL CONSTRUCTION 

I------------------------------------------------------------------~------------------------------------------------------------------------------------- 

: I 

) I o- 2 

I 

;'I 2- 4 

i I 
*, 

I I- 6 

I 2s - 27 

I 

I 

I . 

I 30 - 32 5 5 

I 4 6 

I 

I 40 - 42 

I 

1* 23 0.5 

21 11 

12 14 11 

10 9 

4 2 10 

7 9 

13 11 30/2 

10 11 

11 17 10 

13 9 

4 5 5 

5 11 

8 9 .1000/1 

6 4 

8 7 

3 4 

6 4 

5 5 

4 4 

3 4 

3 5 

3 5 

4 3 

4 4 

11 8 

13 13 

10016" 

30 

25 

9 

3 

3 

3 

3 

0 

FINE SAND AND SILT, LITTIZ U. SAND, TRACE CUY, BROWN/BUCK 

IY)Iff (20") 

F - )I SAND, SObIF, SILT, DARK BROWN. MOIST (la*) 

sAnEAsABovE (lo-) 

F - n SAND. SOHE SILT. LITTLE WEATHERED SHALF., BROWN, MOIST (12") 

F - I4 SAND. SW SILT, TRhCE CWY, HETWE-LIKE ODOR, BRDWN/BWCK, MOIST (6' 

SAM AS ABOVE, SLIGHT METUKE-LIKE ODOR Il2'1 

S?.HE AS ABOVE, NO ODOR (0") 

SAW AS ABOVE, SLIGHT l4ETHANE-LIKE ODOR 

F - W SAND. SOUY. SILT. 3OuL REhT1rERY.D 511Al.E. IRACL CLAY. W\OHN,“UCK, 

HOIST (12”) 
SAHE AS ABOVE, VERY HOIST (12Ml 

SAUE AS ABOVE. BROWN, WET (lo*) 

SAME AS ABOJF.. HOIST 14") 

SAME M ABOVE. WET. PETROLEUH ODOR (6-J 

WFATHERED SHALE, GRAY/BROWN, WET 10-1 

END OF BORING - IS FT 

S?+IFLE TFS-U07-1 COLLECTED FROU 12-14 FEET 

20.5 

22.! 

25.c 

LOCKING COVER 

I 

I 

EHENT/BENTONITE l 

GROUT I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

ENTONITE SEAI, I 

I 

I 

I 

:OP OF SCREEN , 

I 

I 

I” PVC SCREEN I 

10 SLOT I 

I 

I 

MND PACK IWO. 2), 

I 



BORING NO.: Ml+8 CONTRACTOR: CDS DATE STARTED: 9/18/90 

PROJECT NO,: 6760-NE1 DRILLERS: QUINN/SCOTT DATE COUPLETED: g/19/90 

PROJECT: U.S. NAVY-NETC TRC INSPECTOR: SMITH RATER TABLe LEVEL: 35.0 FT 
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1.0 QUALITATIVE HEALTH RISK ASSESSMENT 

1.1 Objectives 

This qualitative health risk assessment provides an assessment of 

potential impacts on human health associated with Tank Farm 5 at the Naval 

Education and Training Center (NETC) in Newport, Rhode Island following 

closure of Tanks 53 and 56. Tank Farm 5 is actually just north of the NETC in 

Middletown, Rhode Island. The primary objectives are to examine exposure 

pathways and to estimate the potential for adverse effects (cancer and 

non-cancerous effects) associated with the contaminants of concern at the site 

under current conditions (baseline risk assessment). 

For this assessment, two site-specific exposure scenarios have been 

considered and developed to represent potential situations in which humans may 

be exposed to contaminants originating from the site. 

Human health risks associated with the site are presented with regard to 

potential effects from the contaminants of concern. These effects may include 

potential risks of cancer or non-cancerous (systemic) effects. 

Ultimately, the risk assessment presented in this report is expected to be 

used within a risk management framework. In making decisions concerning what, 

if anything, should be done at a site (including, for example, the collection 

of additional data or implementation of a remedial program), the results of 

the risk assessment. should be used in concert with other information on the 

site. The risk assessment should also identify site or land use conditions 

that present unacceptable risks. The results of the risk assessment identify 

contaminants and exposure pathways contributing the greatest risk to the 

receptor population. From this information, recommendations for future 

activities at the site can be made such that public health and the environment 

are protected. 
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1.2 Methodoloqy 

The methodology for this qualitative assessment is structured around the 

methods accepted by the U.S. EPA in the Interim Final Risk Assessment Guidance 

for Superfund, Volume I (Human Health Evaluation Manual - Part A) (1989). 

Where assumptions are made, they are realistic but conservative, i.e., 

protective of public health. In keeping with accepted practices for 

conducting such assessments, all assumptions are carefully discussed and an 

assessment made of the uncertainty associated with potential health risks. 

Following the guidelines accepted by the EPA, the basic components of the 

public health risk assessment are organized as follows: 

l Data Collection; 

l Data Evaluation; . 

l Exposure Assessment; 

l Toxicity Assessment: and 

l Risk Characterization. 

Data collection has been presented in the TRC report‘ "Results of Soil and 

Ground Water Sampling, Tank Farm 5, Tanks 53 and 56, Naval Education and 

Training Center, Newport, RI" (TRC, 1991). The remaining components are 

discussed below in relation to the site. 

1.3 ' Identification of Chemicals of Potential Concern 

1.3.1 Data Evaluation 

Due to the qualitative nature of this assessment associated with the tank 

closure, detailed data evaluation following EPA guidelines involving the 

application of statistical criteria (EPA, 1989) was not necessary. Rather, 

the specific methods used in this report include the following, which conform 

with published guidelines: 
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l All analytical data was initially sorted by media (surface soil, 
subsurface soil and ground water); 

l Data validation qualifiers were assessed during the data 
evaluation process. As indicated in EPA guidance (EPA, 1989), 
data qualified with U or J qualifiers were considered for use in 
the risk assessment when appropriate; 

l Field and laboratory blanks were used to segregate actual site 
contamination from cross contamination from field or laboratory 
procedures. As indicated in EPA (1989) sample results were 
considered positive only if concentrations exceeded ten times the 
concentration of a common laboratory contaminant in a blank, or 
five times the concentration of a chemical that is not considered 
a common laboratory contaminant. For example, methylene 
chloride, a common laboratory contaminant, was detected in blanks 
associated with ground water at concentrations less than ten 
times the blank concentration. For this reason, meth.ylene 
chloride was not assumed to be a site contaminant, and was not 
included in the risk assessment; 

l Three background sampling locations were available for the site. 
These data, together with national background levels, were used 
as a screening method to evaluate non-site related chemicals 
(that is, compounds present on site due to natural, background 
conditions) or commonly encountered naturally occurring chemicals. 

1.4 Summary of Chemicals of Potential Concern 

Chemicals of potential concern were selected based on a screening level 

evaluation of the chemical, physical, and toxicological properties of the 

identified contaminants and associated concentrations in environmental media, 

Inorganic compounds detected in surface soil were compared to U.S. background 

levels (USGS, 1984) to determine if elevated concentrations were reported. Of 

the inorganics detected, only mercury and lead exceeded national background 

levels. Arsenic, a known carcinogen by the oral route, did not exceed 

background soil concentrations but was included as an indicator compound based 

on toxicity data. 

DDE and DDT were the only pesticides/PCBs detected in surface soils. 

Based on the carcinogenicity of these pesticides, the fact that they are not 

normal background constituents of surface soil, both were selected as 

chemicals of potential concern. 
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Base neutral/acid extractable compounds were analyzed for in surface 

soils. Of these compounds, eight PAHs were detected, 5 of which are 

carcinogens. Based on toxicity characteristics, PARS as a group were selected 

as contaminants of concern. Volatile organic compounds (WCs) were assayed 

for but not detected in surface soils. This indicates that any previous 

WC-related contamination of the surface soil has been dissipated, likely due 

to volatilization. 

1.5 Exposure Assessment 

1.5.1 Development of Exposure Scenarios 

The most critical aspect of a technically sound exposure assessment is the 

identification of exposure routes, together with the identification of human 

receptors. Based on findings from the field investigation and discussions 

with field personnel, the following potential human exposure scenarios were 

identified: 

l Persons (children) trespassing on site. 

l Use of an adjacent portion of the site for the NETC Firefighting 
Training Center with possible exposure of employees or visitors to 
contaminants. 

Assessment of the impacts from exposure to contaminants in ground water 

were not addressed as all area potable water is supplied from surface 

impoundments. Similarly, exposure to contaminants in subsurface soils was not 

addressed as no subsurface construction plans for the area have been defined. 

The scenarios include a potential "receptor population", and a consideration 

of the pathways by which those receptors may encounter contaminants of concern. 
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1.5.2 Exposure Scenarios Addressed in the Health Assessment 

Any person having access to Tank Farm 5 may be a potential receptor for 

contaminants detected around Tanks 53 and 56. Two basic receptor populations 

can be identified: 

1. Children trespassing onto Tank Farm 5 for recreational play. 
Children have been seen riding bikes and at play on the site. 
Children at play during warm weather months would be expected to 
have exposed arms, legs and hands, allowing dermal contact, 
incidental ingestion of surface soil (contaminants), and 
inhalation of dust. 

2. Workers at the newly constructed Firefighting Training Center on 
the site could potentially be exposed through incidental ingeistion 
and dermal contact to contaminants in the soil. It is assumed 
that the location of the Fire Training Center at a scenic site on 
Narragansett Bay would encourage the workers to spend some time 
each working day, during seasonable weather, outdoors. While 
outside, the workers could potentially sit on the ground to eat 
lunch or snack, and thereby be exposed to soil contaminants. 
Employees are not expected to work in the vicinity of Tanks 53 and 
56 and therefore exposure to soils other than during non-working 
hours is not expected. 

1.6 Toxicity Assessment 

This section of the report presents a short description of the toxic 

effects of each chemical of concern including concentrations at which such 

effects may be expected to occur, when available. 

& 

Inorganics 

Arsenic 

Symptoms of arsenic intoxication consist of fever, anorexia, hepatomegaly, 

melanosis and cardiac arrhythmia. Other features include upper respiratory 

tract symptoms, peripheral neuropathy and gastrointestinal, cardiovascular and 

hematopoietic effects. Liver injury is characteristic of longer term or 

chronic exposure (Gayer, 1986). 
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The chronic oral RfD is lE-03 mg/kg/day (EPA, 1991a). The critical 

effects associated with arsenic ingestion are keratosis and hyperpicrmentation 

at a dose of 1 ug/kg/day in humans. 

The EPA weight of evidence classification for the carcinogenicit:y of this 

compound is "A" - a human carcinogen. Exposure to arsenic by the oral route 

is known to produce skin cancer, while inhalation will cause lung cancer. The 

slope factors for these carcinogenic effects are 1.4E-09 mg arsenic/kg body 

weight/day (mg/kg/day) and 1.2E-06 mg/kg/day, respectively (EPA, 1991). 

Lead 

The health effects of lead have been well characterized through decades of 

medical and scientific observation. Some of these effects include cognitive 

and motor defects in children, lead-induced anemias, increased susceptibility 

to viral infections and, in chronic adult lead poisoning, peripheral 

neuropathies and hypertension. It appears that some of these effects, 

particularly the changes in the levels of certain blood enzymes and in aspects 

of children's neurobehavioral development, may occur at blood lead levels so 

low that to date, no threshold has been demonstrated. Therefore, the EPA has 

considered it inappropriate to develop an RfD for inorganic lead (Goyer, 1986; 

EPA, 1991). 

The EPA weight of evidence classification for the carcinogenicity of this 

compound is "B2" - a probable human carcinogen (sufficient animal evidence, 

inadequate/no human evidence). Lead has been shown to produce renal tumors. 

Mercury 

High level exposure to mercury vapor may produce an acute, corrosive 

bronchitis and interstitial pneumonitis resulting in either death or symptoms 

of central nervous system effects such as tremor or increased excitability. 
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Ingestion of mercuric salts results in corrosive ulceration, bleeding and 

necrosis of the gastrointestinal tract usually accompanied by shock and 

circulatory collapse. Renal failure occurs within 24 hours. Chronic mercury 

poisoning mainly affects the central nervous system. Characteristic symptoms 

include increased excitability, tremors, gingivitis, and increased 

salivation. There have been some instances of proteinuria and renal damage in 

persons chronically exposed to mercury vapors (Goyer, 19861, The chronic oral 

RfD for mercury is 3E-04 mg/kg/day (EPA, 1991a), in order to prevent the 

critical effect of renal damage. An uncertainty factor of 1,000 was applied 

in order to determine the RfD. 

The EPA weight of evidence classification for the carcinogenicity of this 

compound is "D" - not classifiable as to human carcinogenicity (EPA, 1.991). 

Polycyclic (Polynuclear) Aromatic Hydrocarbons 

In animal studies, symptoms of polycyclic aromatic hydrocarbon (PAR) 

toxicity can consist of decreased body weight, decreased testes size, 

decreased organ weights, hematological effects, 'neuropathy, increased 

salivation and increased liver enzymes (EPA, 1991). These symptoms are not 

associated with every PAH. Several of the polycyclic aromatic hyd:rocarbons 

detected in Tank Farm Five have been classified by the EPA as probable human 

carcinogens including benzo(a)anthracene, chrysene, benzo(b)fluoranthene. 

benzo(k)fluoranthene and benzo(a)pyrene. The oral slope factor for 

benoo(a)pyrene is 11.1 (mg/kg/day)'l and has sufficient animal evidence to 

show liver, lung and/or skin cancer in animal models (EPA, 1991). 

4,4*-DDE 

No RfDs for 4,4*-DDE were found in either IRIS or HEAST. 

The EPA weight of evidence classification for the carcinogenicity of this 
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compound is "B2 " - a probable human carcinogen (sufficient animal evidence, 

inadequate/no human evidence). The oral slope factor for 4,4'-DDE is 3.4E-01 

(mg/kg/day)-1 and it has been shown to produce liver tumors in animal models 

(EPA, 1991). 

4,4'-DDT 

The chronic oral RfD for 4,4'-DDT is 5E-04 mg/kg/day (EPA, 19'91) and is 

based on a subchronic feeding study in rats in which the critical effects seen 

were histopathological effects to the liver. An uncertainty factor of 100 was 

applied in developing this RfD. 

The EPA weight of evidence classification for the carcinogenicity of this 

compound is "B2" - a probable human carcinogen (sufficient animal evidence, 

inadequate/no human evidence). The oral slope factor for 4,4'-DDT is 3.4E-01 

(mg/kg/day)-1 and has been shown to produce liver tumors in animal models 

(EPA, 1991). 

1.7 Risk Characterization 

The potential risks posed by the contaminants of concern (WC) have been 

characterized in a qualitative sense. In some cases, simple comparisons of 

surficial contamination at the site to off-site monitored levels (for example, 

U.S. background levels) provides sufficient consideration of risk in a 

qualitative assessment. In other instances, more detailed consideration may 

be warranted. Both children and adults have the potential for exposure to 

these compounds, primarily through incidental ingestion of soil. Each 

contaminant of concern is addressed individually below. 
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1.7.1 Arsenic ' 

Arsenic was chosen as a CCC based on the carcinogenic potential of this 

element. Arsenic has been classified as a group "A" carcinogen following oral 

exposure by EPA (known human carcinogen). 

The concentration of arsenic (6.6 ppm) in the surface soil sample SS-56 

(near Tanks 56) does not appear to be elevated when compared to the national 

average and range of arsenic in soil. Specifically, the concentration of 

arsenic detected in SS-56 is lower than the national average (6.6 ppm as 

compared to a national average of 7.2 ppm). Furthermore, the background 

location for this site had an arsenic level of 7 ppm. These resul,ts suggest 

that arsenic in soil at this site would not be responsible for elevating 

cancer risks above that experienced elsewhere. 

1.7.2 Lead 

Lead was chosen as a CCC based on concentration in surface soil sample 56 

(SS-56) and on toxicity. Lead was detected in SS-56 at a concentration of 

56.6 ppm, which exceeds the national average (19 ppm) but is well within the 

national range (<lo-700 ppm). However, this on-site lead level is slightly 

higher than the concentrations found at the background sample location 

(6.2 ppm). Lead has been shown to produce neurotoxicity (particularly in 

children) and has been classified as a group "B2" carcinogen following oral 

exposure by EPA. In recent Superfund decisions, EPA has required cleanup of 

lead in soil to 200-500 ppm. depending upon the nature of the site. 

The relatively low level of lead in surface soil does not appear to 

present a health risk to children or employees of the FTC, although future 

studies of lead effects may indicate that even low soil levels are of concern. 
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1.7.3 Mercury ' 

Mercury concentrations at surface soil sample SS-56 (54 ppm) exceed both 

the national average (0.09 ppm) and range (<O.Ol-4.6 ppm) for mercury in 

soil. Mercury was not detected at the reported detection limit (O.ll ppm) in 

the background sample. Recommended drinking water standards (l-2 ug/l) and 

.the acceptable daily intake (ADI) for mercury of 20 ug/day (EPA, 1984) suggest 

that there is a potential for adverse health effects following ingestion 

exposure to soils in the area of Tanks 53 and 56. However, it would require a 

soil ingestion rate of approximately 400 mg per day for the level of mercury 

ingestion from this source to reach the ADI. This level of soil ingestion is 

four times and two times the currently accepted values for soil ingestion for 

adults (100 mg/day) and children (200 mg/day), respectively (EPA, 1989). 

Therefore, it is highly unlikely that this exposure pathway, on its own, could 

be responsible for excess mercury consumption. However, since mercury 

contamination of fish and other food products is also a contributor to human 

exposure, it is possible that on-site soil exposure might bring the .total 

level of mercury exposure close to the ADI. Although this is theoretically 

possible, it is improbable that either adults or children would ingest, on a 

daily basis, on-site soils at a rate of 100-200 mg per day. 

1.7.4 Polycyclic Aromatic Hydrocarbons 

PAHs were detected on site (surface sample SS-56) at a total concentration 

of 1,285 ppb. All of the PAHs were detected at concentrations below the range 

of background for urban soils (ATSDR, 1990). Benzo(a)anthracene, chrysene, 

benzo(b)- fluoranthene, benxo(k)fluoranthene and benzo(a)pyrene are all group 

"B2" carcinogens by the oral route; however, based on the low concentration of 

PAHs in surface soil, adverse health effects beyond that experienced elsewhere 

are not expected under the proposed exposure scenarios. 
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1.7.5 Pesticides 

4,4'-DDE and 4,4'-DDT were detected at 32 ppb and 74 ppb in surface soil 

sample SS-56, respectively. Both DDE and DDT are group "B2" carcinogens. 

EPA's Office of Emergency and Remedial Response has suggested cleanup levels 

for DDT in soils based on a cancer risk of 10m5 (EPA, 1988). These cleanup 

levels are 3 ppm (3,000 ppb) for a child and 21 ppm (21,000 ppb) for an 

adult. Comparisons of contamination at SS-56 with these cleanup levels 

indicates that a significant health threat does not exist. 

1.8 Conclusions 

This qualitative risk assessment has evaluated the key contaminants 

on-site in terms of the concentrations found in surface soil, the potential 

for human exposure, and in terms of the toxic effects that have been observed 

after exposure to these agents in clinical reports or in animal experiments. 

While a variety of toxic agents have been found on-site, including arsenic, 

lead, mercury, polycyclic aromatic hydrocarbons, and the pesticides DDT and 

DDE, the Potential for an adverse effect on human health is low. This is 

based upon the current use of the site in which trespassers (children) and 

employees may inadvertantly contact the soil and thus ingest small quantities 

of contaminants in soil. Additionally, the only contaminants found on-site 

which exceed typical background levels are DDT, DDE, and mercury. The DDT and 

DDE levels are low and are not anticipated to create a body burden or adverse 

health effects from incidental soil ingestion. The mercury level is high and 

does pose a possible threat to the health of individuals who ingest large 

quantities of soil (e.g., pica children). However, for typical children 

entering the site on an occasional basis, this level of mercury in the soil 

should not produce an elevated risk. 
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The major uncertainty regarding this qualitative assessment is that the 

contaminant data were reported from only one sampling location. Therefore, it 

is not possible to ascertain how representative the collected data are of the 

entire site. The risk assessment is based upon the data set from one sampling 

location, and thus cannot be used to generalize for the remainder of the 

site. Thus, although the data currently available do not suggest a 

significant health threat, additional sampling data are required to verify 

that this is actually the case. 
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TABLE 1 
SAMPLE ANALYSES SUMMARY 

TANK FARM 5 
NAVAL EDUCATION TFlAlNiNG CENTER 

NEWPORT, RHODE ISLAND 

T-cc)Hr7BvTs (0 -Oil, W - Water, June 27, lw~) 

o-62 X X X X X 

0-m X X X X X 

W-62 X X X X 

W-53 X X X X 

X X X X X 

X X 

X X 

X X 

SoiL BawGS (September il-20,1200) 

M7-1 12-14 X 

M-1 29-31 X X X X X 

Me-1 27-20 X X X X X 

MD-1 26-28 X X X X X 

RN-1 5-7 X X X X 

RWl-2 X X X X X 



TABLE 1 
SAMPLE ANALYSES SUMMARY 

TANK FARM 5 
NAVAL EDUCATION TRAINING CENTER 

NEWPORT, RHODE ISLAND 
(-Unued) 

@?iXJND WATER (July. lee0) 

YW-53E X X 

MW-mW X X X X X X 

MW-65E X X 

MW-55W X X X X X X 

MW-a&l X X 

MW-85..2 X 

MW-25-4 X X 

GROUND WATER (October 25. rtH30) 

MW-0 X X X X X 

NW-10 X X X X X 

RW-1 x X X X X 

MW-52E X X 

MW-52W X’ 

MWdsE X X X X X 

MW-SOW X X X X X 

MW-W-1 X X X X X 

MW-se-2 X X X X X 

MW-86-4 X X 

l -Oil Sample From Well 



TABLE 2 
SURFACE SOIL SAMPLE DESCRIPTIONS 

TANK FARM 5 
NAVAL EDUCATION TRAiNlNG CENTER 

NEWPORT, RHODE ISLAND 

.‘:.:$-; $‘ : . . :’ ‘: ::‘.‘.,.:...~.j.~;“::..~.:.i::“:i. ‘. . . .: .:, . .:. ,:.; ,.: ., .: 
‘:~:‘).:~..:>~:’ .:.: . ..Y..‘.. .::....: :...: : :::...I: i ::.. -::.:: -..r: j ::.: ,... . ::.:.::.:i.: ‘I’:..?. :.. :.:;<. . . . :.: :. ,: .j’:<: :..‘-j : .;,.: .. - ., .,; . . . 

ES ,-. ‘: .‘;;ii’:(:-.:-: -j:. :‘::::‘:::,ii: 
.::. :...: :-. .:.,-.:.I’:.: i’:l..:. :“::i: .?,j :,,.:. .. ..f :.,. ‘V... ,:,:Y’, ,’ ‘5: . . . . .f :: ,,, 
.:“;‘li,i’i’i:~~;“‘:“:..:‘~‘::i:so,i ~EsJ&$$.jofV :,p,f.;,,,( g::.;:; ,yj+ .;,;,,:;: ?jp:“.‘:‘.:: i’:y’:,;,; :: 

,, : 
‘..l:j:.l :: ..,..,. I. 

I I I 

ss-53 6/14/90 TPH,LEAD SILT, SOME SAND, LITTLE GRAVEL, BROWN 
‘DUPLICATE SAMPLE @S-61) TAKEN 

SS-53D W14.40 TPH, LEAD SILT, LI-KLE CLAY, SOME SHALE FRAGMENTS, 
BROWN 

SS-56 5/10/90 VOA, BNA, PESTIPCB, INORG, TPH SILT, SOME FINE-COARSE SAND, LI-ITLE GRAVEL, 
BROWN 

SS-56D W14/90 TPH, LEAD SILT, SOME FINE-COARSE SAND, LITIXE GRAVEL, 
BROWN 

NOTES: D - INDICATES A DISCRETE SAMPLE 



TABLE 3 

BOREHOLE DEPTHS AND WELL CONSTRUCTION DETAILS 
TANKFARM 

NAVAL El?UCATION TRAINING CENTER 
NEWPORT, RBODE ISLAND 

Land eurface elevation 
(ftmlw)l 

Total boring depth 
lftW* 

Depth to top of 
weathered rock 
tftW* 

Depth to top of 
competent rock 
tftW* 

Depth to bottom of well 
(ftW* 

Depth to top of screen 
WtW* 

Depth to top of sand 
pack (ftbg)2 

Depth to top of 
bentonite seal 
WW* 

Top of casing elevation 
(ftmlw)l 

69.04 66.59 78.94 80.84 68.59 

45.0 

40 

46.7 43.0 42.0 

21 26 20 

-- 

45.0 45.0 37.4 36.0 45.0 

25.0 25.0 17.4 16.0 25.0 

22.5 

2.5 

22.0 

20.0 

15.4 

12.4 

14.0 

12.0 

22.0 

20.0 

71.81 69.81 82.26 83.53 72.52 

33.5 33 -- 

1 Feet above mean 
2 Feet below grade 

low water 

Depth of well construction measurements are accurate to the nearest 0.5 feet. 



TABLE 4 

SUMMARY OF WATER LEVEL MEASUREMENTS AND 
ELEVATIONS IN MONITOR WELLS 

TANKFARM 

Tank 53 

Mw-53E 71.16 

MW-53w 68.50 

Mw-7 71.85 

XW-8 69.49 

MW-86-2 60.54 

m-86-4 62.66 

m-86-5 56.06 

RW-1 72.12 

Tank 56 

MW-56E 90.39 

XW-56w 86.97 

WI-9 82.27 

MW-10 83.53 

HW-86-1 90.45 

Other Tank Farm 5 Wells 

MW-1 33.97 

&SW-2 42.83 

Mw-3 50.08 

MW-4 52.89 

XW-5 77.37 

MW-6 75.33 

35.16* 

32.82. 

-- 

-- 

25.78 

30.12 

s28.24 

30.92 59.47 34.06 56.33 

27.32 59.65 31.89 55.08 

-- Mm 25.93 56.34 

-- we 27.93 55.60 

25.37 65.08 33.10 57.35 

17.10 16.87 

13.43 29.40 

12.30 37.78 

32.03 20.86 

19.16 58.21 

9.20 66.13 

36.00* 

35.70. 

-- 

-- 

34.76 

32.54 

~27.82 

-- 

40.70* 

36.60* 

38.89 

s47.90 

-- 

34.88 

s28.24 

39.21 

-- 

we 

-- 

-- 

Mm 

30.40' 

311.90* 

3:2.96 

c21.59 

-- 

2'7.78 

<27.82 

32.91 

-- 

-- 

mm 

-- 

we 

we 

l Approximate due to the presence of free product. 

1 Feet below top of casing. 

' Feet above mean low water. 



TABLE 5 
CONSTITUENTS DETECTED IN OIL SAMPLES FRffl TANKS 

TANK FARM 5 
NAVAL EDUCATION TRAINING CENTER 

NEUPORT. RHODE ISLAND 

WPLE IDENTIFICATION: o-53 O-56 
OIL THICKNESS <IN): 2.4 7.2 

’ VOLATILE ORGANIC COMPOUNDS (PPB) l 

CHLOROMETHANE................... 
HETHYLENE CHLORIDE.............. 110000 u+ 110000 u* 
ACETONE . . . . . . . . . . . . . . . . . . . . . . . . . 57000 u+ 
CARBON OISULFIOE................ 
1.2-OICHLOROETHENE (TOTAL)...... 
CHLOROFORM.. . . . . . . . . . . . . . . . . . . . . 
l.l.l-TRICHLOROETHANE........... 15000 J 
TRICHLOROETHENE................. 17000 J 14000 J 
BENZENE . . . . . . . . . . . . . . . . . . . . . . . . . 22000 J 
TETRACHLOROETHENE................ 16000 J 
TOLUENE . . . . . . . . . . . . . . . . ..a....... 630000 110000 
ETHYLBENZENE.................... 220000 99000 
XYLENE . . . . . . . . . . . . . . . . . ..I...... 1100000 690000 

TOTAL VOLATILE ORGANICS......... 1920000 903000 

l BASE NEUTRAL / ACID EXTRACTABLE COMPOUNDS CPPB) l 

NAPHTHALENE.....................O 660000 J <’ 920000 J 
2+ETHYLNAPHTHALENE.............O 1700000 2300000 
FLlJORENE........................O 210000 J 
PHENANTHRENE....................O 320000 J 260000 J 
BISC2-ETHYLHEXYL)PHTHALATE...... 430000 J 

TOTAL BNA’S..................... 3320000 3390000 
TOTAL PAH’S..................... 2990000 3390000 
TOTAL CARCINOGENIC PAH’S........ 0 0 

**** PESTICIOEWPCB’S CPPB) **** 

AROCLOR-1016.................... 1600 3 

‘+****’ IWORGANICS (PPW) l ****** 

ALURINUM........................ 15.4 J’ 
ARSENIC.. . . . . . . . . . . . . . . . . . . . . . . . 0.49 ll’ 
BARIUH . . . . . . . . . . . . . . . . . . . . . . . . . . 7.9 u* 3.7 91 
CALCIUM......................... 46.7 U* 31 J* 
COBALT . . . . . . . . . . . . . . . . ..‘....... 
CHRGMUH........................ 0.97 u* 
COPPER . . . . . . . . . . . . . . . ..e........ 1.1 u* 
IRON . . . . . . . . . . . . . . . . . . . . . . . . . . . . 05.5 !K 25.3 J* 
KAGNESIUR . . . . . . . . . . . . . . . . . . . . . . . . 12.5 U+ 
MANGANESE............,.......... 0.68 W 
SOOIUH . . . . . . . . . . . . . . . . . . . . . . . . . . 68.3 LT 
NICKEL . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 IP 2.3 U* 
LEAD . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39.9 J* 
VANADIW........................ 6.6 U* 1::: u* 
ZINC . . . . . . . . . . . . . ..*............ 14.8 7.0 lr 

CYANIDE.. . . . . . . . . . . . . . . . . . . . . . . . 

NOTE: J - INDICATES AN ESTIlUTEO VALUE. THE VALUE IS BELDU THE SAMPLE DUAXTITATION 
LIMIT BUT GREATER THAK ZERO. 

U - INDICATES THAT THE COnPOUND IS BELOU DETECTION LIMITS. 
91 - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CROL BUT GREATER THAN THE IOL. 
* - INDICATES THAT THE OUALIFIER HAS CHANGED ACCORDING TO DATA VALIDATION. 
** - INDICATES THAT THE CONTAMINANT VALUE HAS CHANGED ACCORDING TO DATA VALIDATION 
0 - INDICATES THAT THE COMPOUND IS A POLYNUCLEAR ARDHATIC HYDROCARBON (PAH). 
N/A - INDICATES THAT THE COWPOUNO WAS NOT ANALYZED FOR, 
A BLANK INDICATES THAT THE ANALYTE WAS NOT DETECTED. 
COMPLETE ANALYTICAL SURHARY TABLES ARE PRESENTED IN APPENDIX B. 
TABLE INCLUDES ALL COHPOUNOS DETECTED IN AT LEAST 1 SAMPLE OF THIS MEDIA COLLECTED FROM 

THE SITE. 



TABLE 6 
CONSTITUENTS OETECTEO IN WATER SAMPLES FROR TANKS 

TANK FARH S 
NAVAL EDUCATION TRAINING CENTER 

NEUPORT. RHODE ISLAND 
PAGE 1 OF 2 

25 
10 

6 U* 
12 J’ 
10 3s 
14 

6 

1J 

IJ 
46 

160 
25 

120 

406 35 

SAMPLE IOENTIFICATION: 
WATER THICKNESS CFT): 

+ VOLATILE ORGANIC COMPOUNDS CPPB) l 

u-53 Y-56 FB-062690 
29.16 18.03 

CHLOROMETHANE ................... 
VINYL CHLORIDE .................. 
CHLOROETHANE .................... 210 
WETHYLENE CHLORIDE .............. 46 IP 
ACETONE ......................... 
CARBON OISULFIOE ................ 
1.2.OICHLOROETHANE .............. 130 
1.2.OICHLOROtX-HENE (TOTAL) ...... 44 
CHLOROFORM ...................... 
1.1.1.TRICHLORORHANE ........... 19 J 
CARBON TETIWHLORIDE ............ 
TRICHLOROETHENE .................. 
BENZENE ......................... 480 l * 

4.HETHVL-2.PENTANONE ............. 260 J** 
TETRACHLOROETHENE ................ 
TOLUENE .......................... 2200 
RHY LBENZENE .................... 140 
XYLENE .......................... 590 

TOTAL VOLATILE ORGANICS ......... 4D63 

* BASE NEUTRAL / ACID EXTRACTABLE COMPOUNDS (PPB) l 

.. 

PHENOL .......................... 
2.METHYLPHENOL .................. 
4.HETHYLPHENOL .................. 
ISDPHORONE ...................... 

.2.4-OIWETHYLPHENOL .............. 
NAPHTHALENE ................... ..O 
2.MTHYLWPHTHALENE ........... ..O 
ACENAPHTHENE .................. ..O 
OIBENZOFURAN .................... 
FLUORENE 

............................................ PHENANTHRENE . 
01.N-BUTVLPBTHALATE ............. 
PYRENE 

* BISC2-ETRYLHEXYL,PHLATE.. .............................. 

56 
67 180 
30 27 
26 

140 150 
110 

9B 

25 
25 35 

65 

TOTAL BNA’S ..................... 474 568 0 
TOTAL PAH’S ..................... 149 211 
TOTAL CARCINOGENIC PAH’S ........ 0 0 x 

NOTE: J - INDICATES AN ESTIHATEO VALUE. THE VALUE IS BELW THE SAMPLE BLIANTITATION 
LIHIT BUT GREATER THAN ZERO. 

U - INDICATES THAT THE COMPOUND IS BELOU DETECTION LIUITS. 
l - INDICATES THAT THE IXJALIFIER HAS CHANGED ACCORDING TO DATA VALIDATION. 

:- 
- INDICATES THAT THE CONTAMINANT VALUE HAS CHANGED ACCORDING TO BATA VALIDATION. 

INDICATES THAT THE CDi4POUNO IS A WLYNUCLEAR AROMATIC HYDROCARBON (PAH). 
A BLANK INDICATES THAT THE ANALYTE WAS NOT DETECTED. 
COMPLETE ANALYTICAL SUHRARY TABLES ARE PRESENTED IN APPENDIX 8. 
TABLE INCLUDES ALL COnPOUNDS DETECTED IN AT LEAST 1 SAHPLE OF THIS HEOIA 

COLLECTED FROM THE SITE. 
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TABLE 6 
CONSTITUENTS DETECTED IN YATER SAMPLES FROM TANKS 

TANK FARM 6 
NAVAL EDUCATION TRAINING CENTER 

NNPORT. RHODE ISLAND 
PAGE 2 OF 2 

SARPLE IDENTIFICATION: 

WATER THICKNESS (FT): 

l *** PESTICIDES/PCB’S (PPB) ***C 

u-53 U-56 FE-062690 

29.15 18.03 

HONE DETECTED 

**+**** IHOR~ANICS (PPB) ******* 

SILVER .......................... 
ALlMINUll........................ 
ARSENIC ......................... 
BARIUM .......................... 
BERYLLIUM ....................... 
CALCIUM ......................... 
CADWIUbl......................... 
COBALT .......................... 
CHROblIUbl........................ 
COPPER .......................... 
IRON ............................ 
MERCURY ......................... 
POTASSIUM ........................ 
HAGNESIUH ........................ 
CUNGANESE ....................... 
SOD1 UR .......................... 
NICKEL .......................... 
LEAD ............................ 
ANTIMONY ........................ 
SELENIUM ........................ 
VANADIUM ........................ 
ZINC ............................ 

CYANIDE......................... 

2.6 U’ 2.2 P 
199 J* 120 91 

88000 J* 76500 180 J* 

13 u* 

667 J’ 

5.7 91 

324 

41400 J+ 
109000 J* 

1150 J* 
827000 J* 

44700 
121000 

410 
973000 J* 425 J’ 

13.3 w 
10.9 J* 
36.1 J+ 

19.7 Uf 61.3 Uf 
35.1 J’ 19 U’ .11.7 J’ 

NOTE: J - INOICATES AN ESTIRATEO VALUE. THE VALUE IS EELOU THE SAMPLE WANTITATION 
LIUIT BUT GREATER THAN ZERO. 

U - INDICATES THAT THE COHPOUND IS EELW OETECTION LIMTS. 
B - COMPOUND ALSO DETECTED IN THE BLANK. 
91 - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE I 
l - INDICATES THAT THE WALIFIER HAS CHANGED ACCORDING TO DATA VALIDATION. 
A BLANK INDICATES THAT THE ANALYTE WAS NOT DETECTED. 
COMPLETE ANALYTICAL SWMRY TABLES ARE PRESENTED IN APPENDIX E. 
TABLE INCLUDES ALL COMPOUNDS DETECTED IN AT LEAST 1 SAMPLE OF THIS HEDIA 

COLLECTED FRON THE SITE. 
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TABLE 7 

CONSTITUENTS DETECTED IN DISCRETE SURFACE SOIL SAUPLE FROM TANK 56 

TANK FARM 5 

NAVAL EDUCATION TRAINING CENTER 

NEUPORT. RHODE ISLAND 

PAGE 1 OF 2 

SAMPLE IDENTIFICATION: 55-56 

l VOLATILE ORGANIC COMPOUNDS CPPB) l 

RETHYLENE CHLORIDE .............. 

ACETONE ......................... 

BENZENE ......................... 

4.METHYL-2-PENTANONE ............ 

TETRACHLOROETHENE ............... 

TOLUENE ......................... 

XY LENE .......................... 

13 U’ 

10 lr* 

25 

TOTAL VOLATILE ORWNICS......... 2 

l BASE NEUTRAL / ACID EXTRACTABLE COltPOUNDS CPPEI l 

BENZOIC ACID .................... 

PHENAWTHRENE .................. ..O 

AWTHRACENE .................... ..O 

OI-N-BUTYLPHTHALATE ............. 

FLUORANTHENE .-..................e 

PYRENE .......................... 4 

BUTYLBENZYLPHTHALATE ............ 

BENZO(a)ANTH~ENE ............ ..~ 

CHRYSENE ...................... ..~ 

BISC2-ETHYLHEXYLIPHTHALATE ...... 

BENZO(b)FLUORANTHENE .......... ..~ 

BENtOtk)FWORANTHENE .......... ..~ 

BENZO(r)PYRENE ................... 

240 J 

45 J 

46 J 

370 J 

uo u** 

160 J 

190 J 

560 W 

140 J 

140 J 

TOTAL 8IIA.S ..................... 1331 

TOTAL PAH’S ..................... 1285 

TOTAL CARCINOGENIC PAH’S ........ 630 

NOTE: J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELW THE SAUPLE OUANTITATION 

LIHIT BUT QREATER THAN ZERO. 

U- INDICATES THAT THE COMPOUND IS BELOW DETECTION LIRITS. 

* - INDICATES THAT THE QUALIFIER HAS CHANGED ACCORDING TO DATA VALIDATION, 
tt . INDICATES THAT THE CONTAMINANT VALUE HAS CHANGED ACCORDING TO DATA VALIDATION 

0 - INDICATES THAT THE COltPOUND IS A POLYNUCLEM AROMATIC HYDROCARBON (PAH). 

49 - INDICATES THAT THE COMPOUND IS A CARCINOGENIC POLYNUCLEAR AROUATIC HYDROCARBON. 

A BLANK INDICATES THAT THE ANALYTE WAS NOT DETECTED. 

COMPLETE ANALYTICAL SUWRY TABLES ARE PRESENTED IN APPENDIX B. 

TABLE INCLUDES ALL COMPOUNDS DETECTED IN AT LEAST 1 SAMPLE OF THIS MEDIA 

COLLECTED FROM THE SITE. 



i 

TABLE 7 

CONSTITUENTS DETECTED IN DISCRETE SURFACE SOIL SAUPLE FROM TANK 55 

TANK FARM 5 

NAVAL EDUCATION TRAINING CENTER 

NEWPORT. RHODE ISLAND 

PAGE 2 OF 2 

SAHPLE IDENTIFICATION: 55-56 

i 
i’ 

‘; . 

i. 

*** PESTICIDES/PCB’S (PPB) l *** 

4.4’.DOE ........................ 32 J 

4.4..DDT ........................ 74 

AROCLOR-1264 .................... 

l ****** INORGANICS (PPIO l ****** 

SILVER .......................... 

ALUHINUM ........................ 

ARSENIC ......................... 

BARIW .......................... 

CALCIUH ......................... 

COBALT .......................... 

CHROMIUM ........................ 

COPPER .......................... 

IRON ............................ 

MERCURY ......................... 

WTASSIUn ....................... 

MAGNESIUU ....................... 

IIANGAWESE ....................... 

NICKEL .......................... 

LEA0 ............................ 

SELENIUn ........................ 

V~AOIun ........................ 

ZINC ............................ 

9060 

6.6 J* 

19.9 J+ 

854 El 

15.1 J’ 

14 J+ 

24.3 J* 

25500 

54 J** 

182 81 

2960 

445 J* 

21 J* 

56.6 

21 J* 

83 

PETROLEUM HYDROCARBONS C@PW..,. 24 

NOTE: J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELOW THE SAMPLE OLWQTITATION 

LIMIT BUT GREATER THAN ZERO. 

U - INDICATES THAT THE COMPOUND IS BELOW DETECTION LIWITS. 

61 - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IOL. 

l - INOICATES THAT THE WALIFIER HAS CHANGED ACCORDING TO OATA VALIDATION, 
l * - INDICATES THAT THE CONTMINANT VALUE HAS CHANGED ACCORDING TO DATA VALIDATION 

COMPLETE ANALYTICAL SUHHARY TABLES ARE PRESENTED IN APPENDIX B. 

TABLE INCLUDES ALL COnPOUNDS DETECTED IN AT LEAST 1 SAnPLE OF THIS MEDIA 

COLLECTED FROM THE SITE. 



TABLE 8 

CONSTITUENTS DETECTED IN SURFACE SOIL WPLES FROM TANKS 53 AND 56 

TANK FARM 5 

NAVAL EDUCATION TRAINING CENTER 

NEYPORT. RHODE ISLAND 

SAHPLE IDENTIFICATION: 55-53 55-61 

DUP 55-53 

55-530 55-560 

PETRDLEUU HYDROCARBONS..(PPW)... 16 31 9.5 

LEAD (PPH)..................... 16.2 J* 17.9 J* 9 J' 8.6 J* 

NOTE: J - INDICATES AN ESTIHATED VALUE. THE VALUE IS BELOW THE WPLE OUANTITATION 

LIMIT BUT BREATER THAN ZERO. 

* - INDICATES iHAT THE OUALIFIER HAS CHANGED ACCORDING TO DATA VALIDATION. 

0 - DISCRETE SOIL SAMPLE LOCATION: OTHERS ARE COMPOSITES. 

A BLANK INDICATES THAT THE ANALYTE WAS NOT DtiECTEO. 

COMPLETE ANALYTICAL SUWARY TABLES ARE PRESENTED IN APPENDIX 8. 



TABLE 9 

BACKGROUND SOIL WIPLE RESULTS 

SAHPLE IDENTIFICATION: TF5-H6-1 
SAHPLE DEPTH (FT): o-2 

l *** VOLATILE OREANICS (PPB) *** 

HETHYLENE CHLORIDE.............. 19 u* 
ACETONE......................... 2 u+ 

TOTAL VOMTILE ORGANICS......... 0 

** BASE NEUTRAL I ACIDS (PPB) l * 

DI-I-BUTYLPHTHALATE............. 120 J 

TOTAL BNA'S ..................... 120 
TOTAL P~'S ..................... 0 
TOTAL CARCINOGENIC PAH'S ........ 5 

l *** PESTICIDEWPCB'S (PPBI l *** 

AROCLOR-1254.................... 230 U* 

l ***+** INORGANICS (PPII) l ****+* 

SILVER .......................... 
ALUHINUH ........................ 
ARSENIC ......................... 
BARIUH .......................... 
BERYLLIUM ....................... 
CALCIUN ......................... 
CADnIUM ......................... 
COBALT .......................... 
CHROHIUH ........................ 
COPPER .......................... 
IRON ............................ 
UERCURY ......................... 
POTASSIUW ....................... 
~NESIUW ....................... 
IIANMNESE ....................... 
SDDIUR .......................... 
NICKEL .......................... 
LEAD ............................ 
ANTIUONY ........................ 
SELENIUM ........................ 
VANADIUn.....C .................. 
ZINC ............................ 

0.74 u 
6090 Jf 

7 
14.5 81 
0.24 U 

969 El 
0.75 u 

7.7 Bl 
7.1 

12.8 
16000 J' 

0.11 u 
178 u 

1300 
306 

22.4 U 
16.1 
6.2 
5.4 u 
0.5 u 

15 
42.3 

CYANIDE......................... 0.64 II 

NOTE: J - INDICATES AN ESTIHATEO VALUE. THE VALUE IS BELOU THE SAHPLE 
OUANTITATION LIMIT BUT GREATER THAN ZERO. 

U - INDICATES THAT THE CONPOUND IS BELOH DETECTION LIIIITS. 
81 - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT 

GREATER THAN THE IOL. 
l - INDICATES THAT THE CDNTAHINANT VALUE HAS CHANGED ACCORDING 

TO MTA VALIMTION. 

SAHPLE TR-HOS-1 YAS COLLECTED AT UONITORING YELL 6 AT TANK FARH 5 LOCATED 
UPGRADIENT OF THE SITE. 

TABLE INCLUDES ALL COUPOUNDS DETECTED IN AT LEAST 1 SAHPLE OF THIS HEDIA 
COLLECTED FROH THE SITE. 



r-ETHYLENE CHLORIDE 
i ZETONE 

.............. 58 B 46 B 41 B 47 B 4100 0 160 8 12 6 13 B 35 B X20 B 21 B 
......................... 47 B 21 8 33 B 18 B 3700 8 42 J8 7 JB 96 B 25 

:,-.l-DICHLOROETHANE .............. 530 J 
l.t-DICHLOROETHENE (TOTAL) ...... 300 J 

vWLOROFORn ...................... 1J 

I 

.l.l-TRICHLOROETHANE ........... 190 J 
.RICHLOR0ETHENE ................. 25 

.TETRACHLDR~ETHENE ............... 1J 150 J 
TDLUENE ......................... 8400 

k 

THYLBENZENE .................... 8500 
:YLENE .......................... 

J 
34000 

TABLE 10 
CONSTITUENTS DETECTED IN SOIL SAHPLES 

FROM YELL BORINGS 
TANK FARM 5 

NAVAL EDUCATION TRAINIHG CENTER 
IMPORT. RHODE ISLAND 

CWPLE IDENTIFICATION: n7-1 tl8-1 ns-1 mo-1 RUl-1 RYl-2 FB-091890 TB-091190 T8-031490 TB-091890 TB-092090 
EPTH (feet below prade): 12-14 23-31 27-29 26-28 5-7 33-35 l ** OA/Ot SAMPLES l ** 

* VOLATILE ORGANIC COnPOUNDS (PPB) + 

TOTAL VOLATILE ORGANICS ......... 105 69 80 66 59870 202 13 13 131 121 46 

r--, 
j BASE NEUTRAL 7 ACID EXTRACTABLE COtlPOUNDS CPPB) l 

i. .‘ 

NAPHTHALENE ................... ..O HA 5800 370 J 
2.nETHYLNAPHTHALENE .......... ...8 15000 1400 

) -CENAPHTHENE 

I 

.................... e 1200 J 
%JORENE 

i 
..................... ...@ 2700 J 

..HENANTHRENE .................. ..O 1 4200 4.40 
ANTHRACENE .................... ..O 510 J 
QI-I-BUTVLPHTHALATE 

r LUORANTHENE 
.............................. . I 130 J 63 J 

..O 700 J 
1 YRENE ........................ 
rc.iUTYLBEN2Y~PHT~~~~TE 

..e I 1100 J 
............ I 630 J 

EENZOfa)ANTHRACENE ........... ...60 1 570 J 
:,HRVSENE ........................ 760 3 

I- 

@ I 
IS(Z-ETHVLHEXYL)PHTHALATE ...... 1000 B 140 JB 90 JB 5300 1100 

mENZO(b)FLUORANTHENE .......... ..BB i 
BENZOfK)FLUORANTHENE ......... ...@ 1 
BENZO(a)PYRENE .................. . NA 7 

ti 
;~TAL ENA's ..................... 1000 270 153 38470 3310 0 

TOTAL PAH'S ..................... 0 0 0 32540 2210 0 
TOTAL CARCINOGENIC PAH'S ....... . 0 0 0 1330 0 0 

l ***** INORGANICS (PPW ******* 

SILVER . . . . . . . . . . . . . . . . . . . . . . . . . . 
ALUnINUn ........................ 

RSENIC ......................... 
ALCIUl+ ......................... 
OBALT .......................... 

CHRfflIUn ........................ 
.......................... 

RON ............................ 
BNESIUn ....................... 

HANGANESE ....................... 

-2.1 u 3.8 3.3 
2760 7060 8860 
51.3 54.7 41.8 
1360 3470 1800 
10.5 u 23.1 20.1 

3.3 10.3 16.3 
24.2 28.2 38.5 

22000 40000 34400 
1050 u 4250 3240 
87.3 816 530 

NA 
I 
I 

/ 
I 

NICKEL . . . . . . . . . . . . . . . . . . . . . . . . . . I 10.7 44.7 32.2 

3.6 
10300 

15.7 
12700 

14.2 
13.8 
21.1 

33900 
4260 

327 
23.5 

3.5 
1.2 u 

0.406 

EM . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.4 850 8 
ELENIUn . ..*.................... 1.1 u 2.8 1.1 u 1 
INC . . . . . . . . . . . . . . . . . . . . . . . . . . . . IA 32.4 77.9 61.2 NA 63.2 0.0284 

ETROLEUn HYDROCARBONS (PPF!).... NA 4.5 0.7 15 22000 2000 

R THAN ZERO. 

LINUCLEAR AROnATIC HYDROCARBON (PAH). 
RCINDGENIC PAR. 
OT ANALYZED FOR IN SARPLE. 
NOT DETECTED. 
PRESENTED IN APPENDIX B. 
N AT LEAST 1 SAFIPLE Of THIS MEDIA COLLECTED FROM THE SITE. 



TABLE 11 
CONSTITUENTS DETECTED IN GROUND UATER SAMPLES 

TANK FARU 5 
COLLECTED ON JULY 20. 1990 

BAVAL EDUCATION TRAINING CENTER 
NEWPORT. RHODE ISLAND 

PAGE 1 Of 2 

SAKPLE IDENTIFICATXON: W53Y M-53E MU-56Y W56E UU-B6-1 W-86-2 UU-BL-4 

+ VOLATILE ORGANIC COMPOUNDS (PPB) l 

CHLOROklETHANE . . ..e.............. N/A N/A N/A N/A 
VINYL CHLORIDE.................. 

N/A 

CHLOROETHANE.................... I I I 
MTHYLENE CHLORIDE.............. 

i 
47 II+ 6W 

I 

ACEIONE......................... 10 u** I 1 
CARBON DISULFIDE................ 

I I I 

1.2~OICHLOROETHANE.............. 23 3 I f f 
1.2-DICHLOROETHENE (TOTAL)...... 630 

f f 

CHLOROFORM . . . . . . ...*.........*.. I I I I 
l.l.l-TRICHLOROETHANE........... 

I 
190 J’ 

CARBON TETRACHLORIDE............ 25 U** f : 
TRICHLOROETHENE................. 

I I 
38 

i 

BENZENE......................... I I f 1 
4-UETHYL-2-PENTANONE............ 

I 

TETRACHLOROETHENE.. . . . . . . . . . . . . . 75 I 
TOLUENE......................... 

I 
38 

I I I 

ETHYLBENZENE.................... 47 
XYLENE 

I ! I 
100 

t 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . N/A N/A N/A N/A N/A 

TOTAL VOLATILE ORGANICS......... 1073 0 

* BASE NEUTRAL / ACID EXTRACTABLE COMPOUNDS CPPB) * 

PHENOL . . . . . . . . . . . . . . . . . . . . . . . . . . N/A N/A N/A N/A 
2#iTHYLPHENOL......,............ 

N/A 

4-METHYLPHENOL.................. I 
ISOPHORONE...................... 

I 

I 

I I t 

2.4-DIHETHYLPHENOL.............. I I I 
RAPHTHALENE....................,q 27 J 

I 

2+EfHYLNAPHTHALENE.............O 71 J I I 1 I f 
ACENAPHTHENE....................O 
DIBENZONRAN.. . . . . . . . . . . . . . . . . . . I 1 
FLUORENE............,.,...........O 

I f 
I 45 J 

1 PHENANTHRENE....................@ 42 J I I f 
OX-I-BUTYLPHTHAIATE............. 
PYRENE 21 J I i . . . . . . . . . . . . . . . . . . . . . . . . . . - 1 
BW2%THYLHEXYL)PHTHALATE......’ 

t 
100 W’ N/A 

I 
N/A N/A N/A N/A 

TOTAL BNA’S..................... 206 0 
TOTAL PAH’S..................... 206 
TOTAL CARCIBOGENIC PAH’S........ 0 8 

NOTE: J - INDICATES AN ESTIMATED VALUE. THE VALUE IS EELW THE SAMPLE OUANTITATION LIBIT BUT GREATER THAN ZERO. 
U - INDICATES THAT THE COMPOUND IS BELOB DRECTION LIUITS. 
l - INDICATES THAT THE MIALIFIER HAS CHANGED ACCORDING TO DATA VALIDATION. 

- INDICATES THAT THE CONTAMINANT VALUE HAS CHANGED ACCORDING TO DATA VALIOATION 
:- INDICATES THAT THE COMPOUND IS A POLYNUCLEAR AROMATIC HYDROCARBON (PAH). 
N/A - INDICATES THAT THE COMPOUND WAS NOT ANALYZED FOR IN SAHPLE. 
A BLANK INDICATES THAT THE ABALYTE WAS NOT DETECTED. 
COMPLETE ANALYTICAL SUWHARY TABLES ARE PRESENTED IN APPENDIX 8. 
TABLE INCLUDES ALL COMPOUNDS DETECTED IN AT LEAST 1 SAMPLE OF THIS MEDIA COLLECTED FROH THE SITE. 



TABLE 11 
CONSTITUENTS DETECTED IN GROUND YATER SAMPLES 

TANK FAR!! 5 
COLLECTED ON JULY 20. 1990 

NAVAL EDUCATION TRAINING CENTER 
NEWPORT. RHODE ISLAND 

PAGE 2 Of 2 

SAHPLE IDENTIFICATION: nw53Y 'W-53E W56Y MU-56E WY-86-l W-86-2 UU-B6-4 

**** PESTICIDEWPCB'S CPPB) **** 

N/A NIA N/A N/A N/A 

**+***+ INORGANICS (PPE) ***a*** 

SILVER .......................... 
ALUHINUH ........................ 
ARSENIC ......................... 
BARIUM .......................... 
BERYLLIUM ....................... 
CALCIUH ......................... 
CADnIUn ......................... 
COBALT .......................... 
CHROMIUH ........................ 
COPPER .......................... 
IRON ............................ 
HERCURY ......................... 
POTASSIUU ....................... 
HAGNESIUB ....................... 
RANGANESE ....................... 
SOOIUH .......................... 
NICKEL .......................... 
LEAD ............................ 
ANTIHONY ........................ 
SELENIUH ........................ 
VANMIUH ........................ 
ZINC ............................ 

CYANIDE ......................... 

3900 
21.4 J* 

24 J' 

44200 

22.8 81 
2.4 Bl 

14.4 II* 
34700 

1790 Bl 
29900 

4720 
15700 

46 U* 
13.4 J* 

10.7 u* 
69.8 

N/A 

NfA 

N/A N/A 

N/A MIA 

PETROLEUH HYDROCARBONS CPPIJ).... 230 4600 

NOTE: J - INDICATES AN ESTIMTED VALUE. THE VALUE IS BELOW THE SAMPLE OUANTITATION LIMIT BUT GREATER THAN ZERO. 
U - INDICATES THAT THE CONPOUND IS BELOU DETECTION LIHITS. 
81 - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL. 
* - INDICATES THAT THE OUALIF3ER HAS CHANGED ACCORDING TO DATA VALIDATION. 
** - INDICATES THAT THE CONTAMINANT VALUE HAS CHANGED ACCORDING TO DATA VALIDATION 
N/A - INDICATES THAT THE COMPOUND UAS NOT ANALYZED FOR IN SAHPLE. 
A BLANK INDICATES THAT THE ANALYTE WAS NOT DETECTED. 
COHPLET'E ANALYTICAL SURHARY TABLES ARE PRESENTED IN APPENDIX B. 
TABLE INCLUDES ALL COHPOUNDS DETECTED IN AT LEAST 1 SAMPLE Of THIS MEDIA COLLECTED FROH THE SITE. 



TABLE 12 
CONSTITUENTS DETECTED IN GROUND UATER WIPLES 

TANK FARM 5 
COLLECTED ON OCTOBER 25. 1990 

NAVAL EDUCATION TRAINING CENTER 
NEUPORT. RHODE ISLAND 

PAGE 1 Of 2 

SAMPLE IDENTIFICATION: w-7 MB-11 WY-9 nu-10 W53E mu-53u UB-56E ‘MB-56U 
WP uu-7 OIL 

l VOLATILE ORGANIC COHPOUNOS (PPE) + 

CHLOROWETHANE ................... 
VINYL CHLORIDE .................. 
ItETHYLENE CHLORIDE .............. 
ACETONE ......................... 
1.1.OICHLOROETHENE .............. 
l.l-DICHLOROETHANE .............. 
1.2-DICHLOROETHENE (TOTAL) ...... 
CHLOROFORM ...................... 
2-BUTANONE ...................... 
l.l.l-TRICHLOROETHANE ........... 
TRICHLOROETHENE ................. 
BENZENE ......................... 
TETRACHLOROETHENE ............... 
TOLUENE ......................... 
ETHYLBENZENE .................... 
XYLENE .......................... 

TOTAL VOLATILE ORGANICS ......... 

1 JB 2 JB 
2J 

3 JB 3 JB 12 B 
3 JB 12 B 

51 52 
140 140 

25 24 
6 6 

16 15 
25 
45 45 
6 5 
B 8 

269 256 

45 
58 

1400 
1J 1J 35 

10 
690 
460 
200 
33 

100 
150 
430 

7900 n 19 B 12 B 
13 B 10 B 

3600 
7000 

27000 
2200 J 

5100 
2800 

22000 
38000 

4 7 3564 115600 32 22 

l BASE NEUTRAL / ACID EXTRACTABLE COMPOUNDS (PPB) l 

NAPHTHALENE ................... ..O 
2.KETHYLNAPHTHALENE ........... ..O 
ACENAPHTHENE ................. ..O 
FLUORENE ........................ 4 
PHENANTHRENE .................. ..O 
PYRENE ....................... .... 
BISE2-ETHYLHEXYL,PHTHALATE ..a.’ 

TOTAL BNA’S ..................... 

TOTAL PAH'S ..................... 
TOTAL CARCINOGENIC PAH'S ........ 

5J 
25 

1J 

25 

10 
8 
0 

75 4700 MIA 
35 12000 ! 

2000 J i 
330 J I 

25 3400 N/A 1J 

14 0 0 22430 1 0 
12 0 0 19030 0 0 

0 0 0 0 0 0 

l ****H INORGANICS (PPB) ***-** c 

ARSENIC ......................... 
CHROHIUB ........................ 
COPPER .......................... 
NICKEL .......................... 
LEAD ............................ 
ZINC ............................ 

31.3 38.8 34.6 MIA N/A 26.3 62.5 
15.8 

31.4 77.3 60.6 51.2' 
52.8 95 

I 1 
92 

I i 

90.4 138 
31.6 11.4 35.6 25.2 

130 2:: 4::: 95.6 N/A N/A 138 199 

OIL AND GREASE (PPU)............ 18.6 12.8 N/A N/A 

TOTAL SUSPENDED SOLIDS (PPH).... 3060 3530 412 908 N/A N/A 6280 740 

NOTE: J - INDICATES AN ESTIUATED VALUE. THE VALUE IS BELOU THE SAMPLE OUANTITATION LIRIT BUT GREATER THAN ZERO. 
B - COUPDUND ALSO DETECTED IN THE BLABK. 
0 - INDICATES THAT THE COMPOUND IS A POLYNUCLEAR AROMATIC HYDROCARBON CPAH). 
N/A - INSUFFICIERT SAMPLE VOLUHE FOR ANALYSIS. 
A BLANK INDICATES THAT THE ANALYTE UAS NOT OETECTEO 
COUPLETE ANALYTICAL SUHHARY TABLES ARE PRESENTED IN APPENDIX B. 
TABLE INCLUDES ALL COBPOUNDS DETECTED IN AT LEAST 1 SAMPLE OF THIS MEDIA COLLECTED FROM THE SITE. 



TABLE 12 
CONSTITUENTS DETECTED IN GROUND UATER SAMPLES 

TANK FARM 5 
COLLECTED ON OCTOBER 25. 1990 

NAVAL EDUCATION TRAINING CENTER 
NEWPORT. RHODE ISLAND 

PAGE 2 OF 2 

SAMPLE IDENTIFICATION: w-1 W86-1 W86-2 11106-4 FB-1025 TBl-1025 TB2-1025 TB3-1025 

l VOLATILE ORGANIC COMPOUNDS CPPB) * 

CHLOROHETHANE ................... 
VINYL CHLORIDE .................. 27 
METHYLEWE CHLORIDE .............. 16 B 
ACETONE ......................... 14 e 
l.l-DICHLOROETHENE .............. 
1.1.DICHLORORHANE .............. 100 
1.2~DICHLOROETHENE (TOTAL) ...... 190 
CHLOROfORH ...................... 
2-BUTANONE ...................... 
l.l.l-TRICHLOROETHANE ........... 29 
TRICHLOROETHENE ................. 5 
BENZENE ......................... 18 
TETRACHLOROETHENE ......... :- .... 
TOLUENE ......................... 5 
ETHYLBENZENE .................... 11 
XY LENE .......................... 18 

TOTAL VOLATILE ORGANICS ......... 433 

l BASE NEUTRAL / ACID EXTRACTABLE COBPOUNDS (PPB) * 

25 

11 B 11 B 8B 13 B 2 JB 16 B 
4 JB 3 38 6 JB x :e 5 JB 

1J 
12 

5 25 

7 
8 

IJ 
1J 

17 47 8 22 3 16 21 

NAPHTHALENE ................... ..O 
2.WETHYLNAPHTHALENE ... ..-.......O 
ACENAPHTHENE .................. ..a 
FLUDRENE ...................... ..O 
PHENANTHRENE .................. ..O 
PYRENE ........................... .. 
BW2-ETHYLHEXYL,PHTHALATE ...* 

TOTAL BNA’S ..................... 
TOTAL PAH’S ..................... 
TOTAL CARCINOGENIC PAH’S ........ 

****‘+ INORGARICS CPPB) **,+***+ 

16 N/A MIA N/A N/A 
27 I 

1J 
25 I 

1 1 

35 

I 
35 

I 

1 

I i 
N/A 1J MIA N/A N/A 

62 
ii 

0 1 
49 0 0 

0 0 0 0 

ARSENIC . . . . . . . . . . . . . . . . . . . . . . . . . 
CHROUIUU........................ 
COPPER . . . . . . . . . . . . . . . . . . . . ...“.. 
NICKEL . . . . . . . . . . . . . . . . . . . . . . . . . . 

2’% 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . ..-............. 

CYABIOE.. . . . . . . . . . . . . . . . . . . . . . . . 

19.1 159 61.6 N/A N/A IN/A MIA 
12.4 

160 I I I 
I 

91.2 2B.8 
260 134 

7 48.6 36.2 
73 334 331 I I 

I 
I 

27 I I 

N/A N/A N/A N/A 

OIL ABD GREASE CPPW)............ 35.1 N/A N/A N/A N/A 

TOTAL SUSPENDED SOLIDS (PPW.... 2450 MIA 2000 20100 N/A N/A N/A 

NOTE: J - INDICATES AB ESTIMATED VALUE. THE VALUE IS BELOB THE SMPLE WANTITATION LIBIT BUT GREATER THAN ZERO. 
B - COMPOUND ALSO DETECTEO IN THE BIANK. 
0 - INDICATES THAT THE COBPOUND IS A POLYNUCLEAR AROUATIC HYDROCARBON CPAH). 
N/A - NOT ANALYZED FOR IN SAMPLE. 
A BLANK INDICATES THAT THE ABALYTE UAS NOT DETECTED. 
COMPLETE ANALYTICAL SUMMARY TABLES ARE PRESENTED IN APPENDIX B. 
TABLE INCLUDES ALL CORPOUNDS DETECTED IN AT LEAST 1 SMPLE OF THIS BEDIA COLLECTED FRO!4 THE SITE. 



TABLE13 
SUMMARY OF GROUND WATER SAMPLE RESULTS 

EXCEEDING DEVELOPED ACTION LEVELS 
TANKFARM 

NAVAL EDUCATION TRAINING CENTER 
NEWPORT, RHODE ISLAND 

Page 1 of 2 

m?&! 

Vinyl Chloride MW-53E 
RW-1 227 

1,2 Dichloroethene 
(total) 

l,l,l-Trichloroethane 

Trichloroethene 

Mw-7 140/1405 

MW-53E 690 

nw-7 
MW-53E 
RW-1 
MW-86-2 

6/65 
460 

ii 

Tetrachloroethene 

Benzene 

XW-53E 33 

Mw-7 16/155 
MW-53E 200 
RW-1 18 

Toluene MW-53E 100 

Ethylbenzene MW-53E 150 

430 Xylem MW-53E 

=ORGAUICS 

Arsenic MW-56W 62.5 
MW-86-1 159 
MW-86-2 51.6 

Nickel MW-56W 138 
MW-86-1 250 
MW-86-2 134 

22 (F) 

702* (F) 

2002 (F) 

52 tF) 

52 IF) 

52 (F) 

403 (F) 

303 (F) 

203 (F) 

504 (F) 

100' (T) 



TABLE13 
SUMMARY OF GROUNDWATER SAMPLE RESULTS 

EXCEEDING DEVELOPED ACTION LEVELS 
TANKFARM 

NAVAL EDUCATION TRAINING CENTER 
NEWPORT, RHODE ISLAND 

Page 2 of 2 

Lead MW-7 
ml-9 

: 

Mw-10 
MW-56E 
MW-56W 
RW-1 
xw-86-1 
m-86-2 

31.6/325 
5.8 
11.4 
35.6 
25.2 

i8.6 
36.2 

52 IP) 

(l) The most stringent Federal standard or criteria ie listed as the action 
level. 

t2) The Federal Maximum Contaminant Level (MCL). 

t3) A secondary Federal Drinking Water Standard based on organoleptic data 
(i.e., taste and odor). 

(*) The National Interim Primary Drinking Water Regulation (NIPDWR). 

(') Duplicate samples collected at thiB location. 

I:; 
- Final 
- Proposed 

(T) - Tentative 

* - The action level for 1,2-Dichloroethene ie based on cia-1,2- 
Dichloroethene and not 1,2-Dichloroethene (total). 
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