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1.0 INTRODUCTION

The order of frequency of use for the ranges/targets from most utilized to least utilized is as follows:
Range A 25-meter, Range A 200-yard, Range B, Range C.

Range B is a pistol range, bordered to the north, south, and west by earthen berms, with the firing,
positions along the east perimeter. Rounds impact the berm on the west side of the range. This range
was not investigated.

SITE LOCATION

SITE DESCRIPTION1.2

The Camp Fogarty Firing Range si~e is located in East Greenwich, Rhode Island (Figures 1-1 and 1-2).
Camp Fogarty is a 350-acre base which includes support facilities, a motor pool area, and small arms
firing ranges. Camp Fogarty currently has three active firing ranges denoted as Ranges A, B, and C.
Figure 1-3 presents the developed portion of Camp Fogarty and indicates the locations of the Firing
Ranges.

This Final Summary Report was prepared to summarize activities at the Camp Fogarty Firing Range in
East Greenwich, Rhode Island, associated with Contract Task Order (CTO) 127, under the
Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract No. N62472-90-D-1298.
Pursuant to the CTO, Halliburton NUS Corporation (HNUS) accomplished the tasks specified in a memo
dated April 15, 1993, re: Lead Investigation at Camp Fogarty Firing Range. The objectives of this
study were to determine the vertical distribution of lead in the upper six feet of soils in proximity to
impact areas, determine the groundwater quality beneath the firing range, and provide data for future
fate analyses.

1.1

Range A is a two hundred yard long rifle range, with targets located at two intervals, 25 meters and
200 yards. The range is bordered to the north, south, and west by earthen berms, with the firing
positions along the east perimeter. Rounds impact sandbags behind the 25 meter targets. The berm
on the west side of the range is the impact area for the 200-yard targets. There are 25 firing points
and impact areas for both the 25 meter and 200 yard distances. These firing points/impact areas are
rotated by the Range Control Officer to evenly distribute the impacting rounds. This Range was
investigated with two monitoring wells.

Range C is a shotgun/machine gun firing range bordered to the north, south, and west by earthen
berms, with the firing positions along the east perimeter. As a safety precaution, the machine guns
are mounted so that the movement of the barrels during firing is restricted. As a result, most of the
rounds impact small segments of the west berm. This range was investigated with one monitoring
well.

According to a site map, the ranges have been in their current locations since at least 1945. The use
of the property prior to 1945 is unknown. Reportedly, material has not been removed from the berms
since their construction; however, fresh soil was recently added to the impact areas at Range A to
decrease the frequency of ricochets caused by soil erosion. Redistribution and grading of soils at the
site is not documented, and the possibility of lead-bearing soils being placed at depth in the vicinity
of the berm areas must be considered in evaluating the results of this study. Shooting at Camp
Fogarty has always been toward the west.
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2;0 . FIELD INVESTIGATION

Between June 16 and 17, 1993, Environmental Drilling, Inc. advanced five soil borings at Camp
Fogarty using hollow-stem augers. Groundwater monitoring wells were installed at the completion of
each boring. The borings were designated. B-1 through B-5. Monitoring wells R-l through R-5 were
installed in borings Bl through B5. The boring and well locations are presented on Figure 1-3.
Complete boring and well construction logs are· provided in Appendix B.

Split-barrel s.amples were taken in accordance with ASTM D-1586-84. Samples were. logged by an
HNUS geologist during the drilling process using the Unified Soil Classification System. Notes were
also made regarding the physical appearance of the samples, including bedding features and thickness
of layers, as shown in Appendix B.

Samples were collected for laboratory analysis from each split-barrel at the following depths: 0-2 feet
(S-l); 2-4 feet (S-2); and 4-6 feet (S-3). The soil was transferred to the sample jars using disposable
plastic scoops. After each sample was collected, the split-barrel samplers were decontaminated prior
to re-use. Samples were shipped via overnight carrier to Southwest Laboratory of Oklahoma where
they were analyzed for total lead and Toxicity Characteristic Leaching Procedure (TCLP) lead
concentrations. A second set of samples was shipped to Halliburton NUS Environmental Corporation,
Environmental Laboratories, where they were tested to determine their cation exchange capacity and
grain size distribution.

The monitoring wells were constructed through the hollow-stem augers. The augers were withdrawn
from the hole in increments during the placement of the filter sand pack (No. 20 - 30 U.S. Standard
Sieve size) and bentonite seals to ensure that these materials were properly placed. The monitor.ing
wells were constructed of nominal two-inch inside diameter, flush joint, threaded Schedule 40 PVC
pipe and factory-sloned nominal 0.01 O-inch well screens.

A bentonite pellet seal was placed immediately above the sand pack. A one-foot thick layer of clean
quartz sand (No. 20-30 U.S. Standard Sieve size) was then placed above the grout or bentonite seal,
if space was available, to act as a drainage layer forthe protective casing. The complete monitoring
well construction logs are presented in Appendix B.

Five-foot long, four-inch inner diameter, steel protective casings were installed. over monitoring wells
R-l and R-2. Flush-mounted protective casings were installed over monitoring wells R-3, R-4, and R-5.

After the wells were installed and the grout had set, the wells were developed. Development included
surging and pumping the wells to remove fine-grained material which was disturbed during the drilling
process to create a good hydraulic connection between the well and the aquifer.

The back-end of the drilling rig, and all downhole drilling, sampling, and testing equipment were
high-pressure steam cleaned onsite prior to the beginning of drilling operations to ensure that they were
free of paint or any petroleum-based greases/lubricants. Well development water, drilling fluids, and
drilling cunings were containerized in DOT Specification 17, 55-gallon steel drums.

On July 8, 1993, HNUS personnel performed rising head slug tests on the five newly-installed wells.
The tests were performed using a method presented by Bouwer and Rice (Bouwer and Rice, 1967).

Water was removed from the well with a disposable Teflon bailer. The well response was then
recorded (with an electronic pressure transducer) as a function of time as the well recovered. These
data were used to calculate the hydraulic conductivity of the aquifer at the monitoring well locations.

2-1



On July 14, 1993, HNUS personnel collected groundwater samples for total lead analysis (unfiltered)
from the five newly-installed monitoring wells (R-1 through R-5) and two existing wells (MW-1 0-1 and
MW-1 0-3). The static water level was measured and the volume of water standing in the well was
calculated. Each well was purged by removing three well volumes with a disposable Teflon bailer prior
to sampling. The pH, temperature, specific conductance, and dissolved oxygen concentration of each
well volume was measured and recorded.

The samples were poured directly from the bailer into one-liter polyethylene bottles. Each sample was
preserved with laboratory-grade nitric acid to a pH qf less than 2. The samples were shipped via
overnight carrier to Southwest Laboratory of Oklahoma for analysis.

The location and elevation of each well was determined by optical survey by Louis Federici and
Associates in September 1993. The locations of the northwest and southwest corners of Buildings
399 and A6 were also surveyed for control purposes. These data were combined with existing plans
of Camp Fogarty to prepare a site figure for the presentation and analysis of the data gathered during
the study (Figure 1-3).

On February 14, 1994, HNUS and subcontractor personnel collected split-barrel samples from three
locations: B-6 (adjacent to B-21. B-7 (adjacent to B-31. and B-8 (adjacent to B-4). The samples were
collected to confirm analyses conducted during the June 1993 sample round. The samples were
collected with split-barrel samplers in stable, open boreholes to a depth of six feet. Samples were
collected for laboratory analysis from each split-barrel at the following depths: 0-2 feet (S 1); 2-4 feet
(S2); and 4-6 feet (S3). The soil was placed in a stainless-steel mixing bowl, homogenized by mixing
with a stainless-steel scoop, and transferred to the sample jars. After each sample was collected, the
split-barrel samplers were decontaminated. Samples were shipped via overnight carrier to Southwest
Laboratory of Oklahoma where they were analyzed for total lead, TCLP lead, and soil pH.

On February 16 - 18, 1994, HNUS personnel collected groundwater samples from monitoring wells R-1
through R-5, MW-1 0-1, and MW-1 0-3 in accordance with a EPA Region 1 accepted "low-flow"
sampling method provided by the Navy. The depth to water was measured from the top of PVC at
each monitoring well with a decontaminated electric water sensing device. Dedicated polyethylene
tubing was inserted into the well to a depth equivalent to the center of the well screen interval and
connected to a peristaltic pump fitted with silicone pump-head tubing. The well was purged using the
peristaltic pump at a rate between 100 and 300 ml/minute. Groundwater quality parameters, including
temperature, pH, specific conductance, Eh, turbidity, dissolved oxygen, and salinity were monitored
and recorded every three minutes.

Well purging was completed and groundwater samples were collected from the well after readings
were stabilized to ± 5% for three successive monitoring intervals. Groundwater samples were
collected directly from the silicone tubing into pre-preserved (when appropriate) sample containers.
Samples were collected for the following analyses in the following order: total lead, pH, and hardness.
In addition, filtered groundwater samples were collected from monitoring wells R-2 and R-3 for total
lead analysis. These samples were collected through an in-line 0.45 pm filter directly into the
appropriate sample bottle.
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3.0 FINDINGS

The results of the study are consistent with the surficial geologic map of the area prepared by Schafer
(1961 ).

This section presents the results of the study conducted at Camp Fogarty, and includes discussions
of the site geology, hydrogeology, and analytical data.

SITE GEOLOGY

HYDROGEOLOGY

ANALYTICAL RESULTS

3.1

3.2

Well R-3 is located at the toe of the slope of the large berm which serves as the impact area for the
200-yard targets at Range A. During field work conducted under this study, observation of the surface
soils at R-3 indicated that surface water flowed into this area during precipitation events. This could
result in a higher rate of groundwater recharge at this location compared to other portions of the site.

3.3

The silt and silty sand layers observed in the soil boring samples indicate that the aquifer is also
anisotropic. Anisotropic aquifers have hydraulic conductivities which vary depending on the direction
of measurement. The slug test measured the hydraulic conductivity in the horizontal direction. If the
hydraulic conductivity were measured in the vertical direction, it would be expected to be lower, due
to the presence of lower permeability silt layers. The silt layers impede groundwater movement more
in the vertical direction than in the horizontal direction.

Drilling refusals were encountered in the overburden at depths ranging from 13 to 22 feet below
ground surface. Bedrock was not confirmed. The boring logs for each boring, which provide details
of the depth and type of material encountered, are presented in Appendix B.

The overburden geologic unit encountered in this study was a thick sequence of silt and silty sand
layers varying in thickness from a few inches to a few feet. These layers could not be traced between
boring locations. Locally, the overburden unit contains minor amounts of gravel.

In June 1993, fifteen soil samples were collected from five soil borings (B-1 through B-5) advanced
at the site. These samples were analyzed for grain size, cation exchange capacity, total lead, and
TCLP lead. In February 1994, soil borings 8-6, B-7, and B-8, were advanced adjacent to borings B-2,
B-3, and B-4, respectively, to collect ten additional soil samples. These additional soil samples were

3.3.1

The site overlies a water table aquifer comprised of layers of silt and silty sand. Based on groundwater
elevations observed in February 1994, groundwater flow is to the east-northeast (Figure 1-3). The
hydraulic conductivity of the aquifer at monitoring wells R-1 through R-5 is presented in Table 3-1 .
The slug test data and parameters used in the calculation of the hydraulic conductivity are presented
in Appendix C. The hydraulic conductivities range from a low of 1.05 feet per day (3.71 E-04
centimeters per second, cm/sec) at R-2 to a high of 42.71 feet per day (1.51 E-02 cm/sec) at R-4.

'These hydraulic conductivities assume that the bottom of the aquifer is 10 feet below the well screen;
the actual location of the bottom of the aquifer is unknown. The range of hydraulic conductivities
observed indicates that the water table aquifer is heterogeneous.
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SUMMARY OF RISING HEAD SLUG TEST RESULTS

FOR FIVE OVERBURDEN WELLS
CAMP FOGARTY FIRING RANGE

EAST GREENW!CH. RHODE ISLAND

Well Hydraulic' Condu'ctivi ty l11

No.
(ft/day) (cm/sec)

R-1 26.49 9,34E-03

R-2 '1.05 3.71 E-04

R-3 6.22 2.19E-03
. ,

R-4 42.71 1.51 E-02

R-5 1.62 5.72E-04

Assumes bottom of aquifer is 10 feet below well ~creen.
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The analytical results for the soil samples collected in June 1993 are presented in Table 3-2.

June 1993 Results3.3.1.1

Total lead was detected at concentrations above the maximum background concentration of 53.8
mg/kg in samples from two of the five soil borings (B-3 and B-4). Borings B-3 and B-4 were located
within 10 feet of the berms at Range A (200 yard impact area) and Range C. At both locations, total
lead concentrations were above the maximum background concentration at the surface, but decreased
with depth to concentrations below the maximum background concentration. In boring B-3, the total
lead concentration decreased from 1,380 mg/kg in sample 51, collected from 0'-2', to 53.5 mg/kg in
sample 53, collected from 4'-6'. In boring B-4, the total lead concentration decreased from 1,760
mg/kg in sample 51 to 7.0 mg/kg in sample 53.

The cation exchange capacity (CEC) of a soil represents the total number of sites where cations, such
as Pb+ 2

, can be adsorbed (Hem, 1992). Therefore, low CECs favor cation migration through the soil,
and high CECs favor cation immobilization by the soil. Soil CECs typically range from 2 meq/l00 g
lsand) to greater than 200 meq/l00 g (soil organic matter) (Dragun, 1988). The CECs of the soil
samples collected in June 1993 ranged from 3.8 to 25.0 meq/l00 g.

The results of the grain size analysis were used to assign Unified Soil Classification System (USCS)
classifications to each of the samples. Nine of the 15 soil ~amples were classified as silt; the
remaining six soil samples were classified as silty sand.

Total lead concentration lmg/kg)
x 1,000 pg/mg

x 0.1 kg soil/2.0 I leachate
= TCLP lead theoretical maximum concentration (pg/l leachate)

collected to resolve questioii~ahsi~~ fr(jr}, in2bri~is'i~ht,es observed intHel'June 1993 analytical results;
they were analyzed for soil pH; total lead, and:TCLP'lead. The'1malytital results for the soil samples
collected in June 1993 and February 1994 are discussed in Sections 3.3.1.1 and 3.3.1.2, respectively.
Refer to Figure 1-3 for the locations of the soil borings.

A maximum background concentration of 53.8 mg/kg is used in the evaluation of the total lead results.
This is the maximum total lead concentration detected in background samples collected by TRC
Environmental Corporation at NCBC and Camp Fogarty during preparation of the NCBC Draft Remedial
Investigation Report (TRC, 1993bl. The background samples were collected from 7 unimpacted areas
located as close as possible to NCBC and Camp Fogarty study areas. Identification of unimpacted
areas was made on the basis of aerial photographs and ~he review of organic analytical data.

The TCLP analyses were conducted to provide anestimation of the leachability of the lead in the soil.
The TCLP extraction fluid has a pH of 5.0, which approximates the pH of acid precipitation in the
northeastern U.S. It should be noted that the TCLP extraction fluid contains acetic acid, which is a
lead chelant; the TCLP procedure is therefore felt to provide a conservative measure of potential
leaching of lead in soils. TCLP theoretical maximum concentrations were used in the evaluation of the
TCLP lead results. TCLP theoretical maximum concentrations were calculated using the following
equation:

TCLP lead was detected at elevated concentrations in samples B2-S3, B3-S2, and B4-S3. However,
the TCLP lead concentration detected in each of these samples was higher than the TCLP theoretical
maximum concentration, indicating that the total lead and TCLP lead results for these samples were
inconsistent. The raw data from the TCLP and total lead analyses were reviewed and all calculations
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TABLE 3-2
JUNE 1993 ANALYTICAL RESULTS

16 SOIL SAMPLES FROM FIVE SOIL BORINGS
CAMP FOGARTY FIRING RANGE

EAST GREENWICH, RHODE ISLAND

..~

}

.~ -.:,

f,' •.... ;.-~

SAMPLE SAMPLE USCS SOIL CATION TOTAL LEAD TOTAL LEAD TCLP LEAD TCLP LEAD TCLP LEAD
LOCATION DEPTH CLASSIFICATION EXCHANGE DETECTED DETECTED DETECTED THEORETICAL DETECTED

(FROM RESULTS CAPACITY CONCENTRATION CONCENTRATION CONCENTRATION MAXIMUM CONCENTRATION
OF GRAIN SIZE (meq/l00 g) (mg/kg) > MAXIMUM (pgll) CONCENTRATION > THEORETICAL

ANALYSIS) BACKGROUND (,ugl1l MAXIMUM,
CONCENTRATION CONCENTRATION?

(53.8 mg/kgl? -:1.
Bl-Sl 0'-2' silty sand 5.1 7.7 No ND 385 ~.No

Bl-S2 ,2'-4' 'silty sand 14.0 11.0 No ND 550 :.No

Bl-S3 4'-6' silt 11.0 52.6 No ND 2,630 ~: ..No

B2-S1 0'-2' silt 4.9 20.4 No ND 1,020 No

B2-S2 2'-4' silt 25.0 4.4 No 169 220 .'No

B2-S3 4'-6' silt 24.0 8.3 No . 145,000 415 ~~es

B3-S1 0~-2'. . silty sand 7.3 1,380 . Yes .304· .69,000 ;::':No

B3-S2 "'2'-4' silt ,. 6,3 . ·773 .' Yes 174,000 38;650 . "Yes

B3-S3 4'-6' silt 3.8 . 53.5 No 2,860 2,680 rYes

B4-S1 0'-2' silt 15.0 1,760 Yes 2,490 88,000 No

B4-S2 2'-4' silt 10.0 166 Yes 1,190 8,300 k No

B4-S3 4'-6' silty sand 5.7 7.0 No 6,270 350 Voes'.,

B5-S1 .0'-2' silty sand 6.8 29.7 . No 72.5 J 1,485 N'o

B5-S2 2'-4' silt 17.0 8.2 No ND 410 No

B5-S3 4'-6' silty sand 13.0 8.6 No ND 430 No

w
.J:., ,

ND Not Detected .

-- .... '.....tIII .. - ~~~~~~(~ ~~ -~~,~



The analytical results for the soil samples collected in February 1994 are presented in Table 3-3.

~··,r ;;;.. ;\~'::,q.~' r'T~,')'
. i .. :[ <~,.:~.

The soil was acidic at boring B6 (pH 4.71 to 4.89), neutral at boring B7 (pH 6.62 - 7.2), and weakly
acidic to neutral at boring B8 (pH 6.44 to 7.22). Generally, low pH favors cation migration through
the soil. and high pH favors immobilization of cations in the soil.

February 1994 Results3.3.1.2

Total lead was detected at concentrations above the maximum background concentration of 53.8
mg/kg in the upper sample intervals from two of the three soil borings (B-7 and B-8). Borings B-7 and
B-8 were located within 10 feet of the berms at Range A (200 yard impact area) and Range C,
respectively.

from the raw data up to "the .reported, result 'JYere.;.ch.e9ked :to.det~rmine if the reported results were
:' _,_:/,'. ''''.' I_ '.:.~ ",. : ."'" .': ,,1 __~~.;.:..~....... ;1:.&. ' ".' • ' '; 'i: ,

affected by transcription' dr~ m'ath: errors. "No'ti'ans.ci'iptior'{ of math f;!rrors were found. In order to
resolve the inconsistency in the data. additional soil samples were collected in February 1994 from soil
borings B-6. B-7. and B-8.advanced adjacent to soil borings B-2, B-3, and B-4. The analytical results
for the February 1994 soil samples are discussed in 5ection 3.3.1.2.

I'
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At both locations, total lead concentrations were above the maximum background concentration at the
surface, but decreased with depth to concentrations below the maximum background concentration.
In boring B-7, the total lead concentration decreased from 762 mg/kg in sample 51, collected from 0'­
2', to 7.1 mg/kg in sample 53, collected from 4'-6'. In boring B-8, the total lead concentration
decreased from an average of 466 mg/kg in duplicate pair 51 IS1 A to 6.0 mg/kg in sample 53.

TCLP lead was detected at elevated concentrations in samples from two of the three soil borings (B-7
and B-81. At both locations, TCLP lead concentrations decreased rapidly with depth. In boring B~7,

the TCLP lead concentration decreased from 12,500pg/l in sample 51, collected from 0'-2', to less
than 14pg/l in sample 53, collected from 4'-6'. In boring B-8, the TCLP lead concentration decreased
from an average of 11,700 pg/l in duplicate pair 51/51 A to less than 14 pg/l in sample 53. In contrast
to the June 1993 results, all of the TCLP lead detected concentrations were below the TCLP lead
theoretical maximum concentrations.

Transport processes which may have contributed to the total lead concentrations detected in the
subsurface soil samples include grading and leaching. Grading is the physical redistribution of soil
using mechanical earth-moving equipment. Leaching is the percolation of rainwater through soil. The
grading operations at the firing range have not been documented; therefore, the relative contributions
of the grading and leaching processes to the total lead concentrations detected in the subsurface soil
samples are unknown.

Based on a comparison of total lead concentrations detected in soil at the firing range to the maximum
background concentration, it appears that lead deposited at the surface of the Range A 200-yard
impact area has been graded into, or has leached through, the soil to a depth of four feet over the 49­
year active life of the firing range. Also, it appears that lead deposited at the surface of the Range C
impact area has been graded into, or has leached thrOl,lgh, the soil to a depth of two feet over the
same period. Assuming that leaching is the dominant transport process, lead may have migrated to
a greater depth at the Ran'ge A 200-yard impact area than at the Range C impact area because the pH
and CEC of the surface soil are lower and the rate 'of groundwater recharge is higher at the Range A
200-yard impact area. Lead has apparently not been graded into, or has not leached into, the
subsurface at the Range C 25-yard impact area.

3-5
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TABLE 3-3
FEBRUARY 1994 ANALYTICAL RESULTS

10 SOIL SAMPLES FROM THREE SOIL BORINGS
CAMP FOGARTY FIRING RANGE

EAST GREENWICH, RHODE ISLAND

,;',

G~

ji,

~.

i~
li..
,:t1....

tr~;

\}
Ii'

t
~~1'

",.

SAMPLE ADJACENT SAMPLE SOIL TOTAL LEAD TOTAL LEAD TCLP LEAD TCLP LEAD TCLP LEAD
LOCATION JUNE 1993 DEPTH pH DETECTED DETECTED DETECTED THEORETICAL DETECTED

SAMPLE CONCENTRATION CONCENTRATION CONCENTRATION MAXIMUM CONCENTRATION
LOCATION (mg/kg) > MAXIMUM (J/gl1l CONCENTRATION > THEORETICAL

BACKGROUND {JIg/II MAXIMUM
CONCENTRATION CONCENTRATlON? ~

(53.8 mg/kg)?
"

B6A-51 B2-51 0'-2' 4.77 25.9 No 18.9 1,295 No ..

B6A-52 B2-52 2'-4' 4.89 7.6 No 380 No
~

NO ,
B6A-53 B2-53 4'-6' 4.71 5.6 No NO 280 No ~

B7A-51 B3-51 0'-2' 6.62 762 Yes 12,500 38,100 No ,

B7A-52 B3-52 2'-4' 6.69 492 Yes 4,960 24,600 No
I

B7A-53 B3-53 4'-6' 7.2 7.1 No NO 355 No

B8A-51 B4-51 0'-2' 7.15 576 Yes 10,100 505,000 No
B8A-51A 7.12 355 13,300 665,000
Average l1J 466 11,700 585,000

B8A-52 B4-52 2'-4' 7.22 6.3 No NO 315 No

B8A-53 B4-53 4'-6' 6.44 6.0 No NO 300 No ,
;

W
I

m

NO Not Detected.
(11 Average of results from duplicate samples B8A-S1 and B8A-52 .

.. .. ....·1.... .. .. _" _- ,..' "3 .... _- _,. _ '.- ...



The total lead results are compared to EPA's Maximum Contaminant level (MCl) of 15 pg/1.

The July 1993 samples were collected using a bailer method, and were analyzed for total lead. Water
quality parameters measured in the field included temperature, specific conductance, pH, and dissolved
oxygen.

Gr undwater

July 1993 Results

February 1994 Results

3.3.2

3.3.2.1

3.3.2.2

The analytical results from the groundwater samples collected in July 1993 are presented in Table 3-4.
Lead was detected in groundwater samples from six of the seven wells at concentrations exceeding
the Maximum Contaminant level of 15 pg/1. The samples were very turbid; this high turbidity was
apparently due to the presence of solids which were settled at the bottom of the well were
resuspended by the motion of the bailer. Any lead adsorbed onto these suspended solids would have
been brought into solution when the sample was preserved with nitric acid; therefore, the suspended
solids may have contributed significantly to the lead concentrations detected in the groundwater
samples.

The February 1994 samples were collected using an EPA Region 1 accepted "low-flow" method
provided by the Navy. These groundwater samples were collected to resolve questions arising from
the high turbidity observed in the July 1993 samples; they were analyzed for total lead, pH, and
hardness. Water quality parameters measured in the field included temperature, specific conductance,
pH. turbidity, dissolved oxygen, salinity, and redox potential (Eh).

Groundwater samples were collected from the five monitoring wells installed as part of this study (R-l
through R-5) and two existing monitoring wells (MW10-l and MW10-3). Sample rounds were
conducted in July 1993 and February 1994. Refer to Figure 1-3 for the locations of the monitoring
wells.

The analytical results from the groundwater samples collected in February 1994 are presented in Table
3-5. These samples were collected using a "low-flow" method. This method uses a sample pumping
rate which approximates well recharge rates to minimize resuspension of well sediments and to avoid
stripping of otherwise immobile particles from aquifer materials. Groundwater samples collected using
this method are therefore more representative of the ambient groundwater. All of the groundwater
samples collected using the "low-flow" method had a measured turbidity of less than 3 NTUs.

Lead was detected in groundwater samples from two of the wells: R-3, located within 10 feet of the
berm at the Range A 200-yard impact area; and R-4, located within 10 feet of the impact berm at
Range C. The average total lead concentration detected in a pair of duplicate groundwater samples
collected from'R-3 was 1.8 pg/1. The total lead concentration detected in the groundwater sample
collected from R-4 was 2.7 pg/1. The total lead concentrations detected at both locations were well
below the Maximum Contaminant Level of 15 pg/1. These results indicate that it is likely that
suspended solids contributed significantly to the high lead concentrations detected in the July 1993
groundwater samples.
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TABLE 3-4
JULY 1993 ANALYTICAL RESULTS FOR
UNFILTERED GROUNDWATER SAMPLES

COLLECTED FROM SEVEN MONITORING WELLS
USING A BAILER METHOD

CAMP FOGARTY FIRING RANGE
EAST GREENWICH, RHODE ISLAND

SAMPLE TEMPERATURE") SPECIFIC pHIl) DISSOLVED TOTAL LEAD TOTAL LEAD
LOCATION (OC) CONDUCTANCE I1

' OXYGEN") DETECTED DETECTED
(mmhostcm) (mgtl) CONCENTRATION CONCENTRATlON

> MCL
(15.0 pgfl)?

R1-S1 19.5 160 6.86 5.0 165 J Yes

R2-S1 17.0 90 7.04 8.4 310 J Yes
R2-S2 544 J
Average l2l 427 J

R3-S1 16.7 76 7.00 7.2 3,690
.,

Yes

R4-S1 15.3 100 6.77 8.2 90.7 J Yes

R5-S1 15.8 86 6.72 .8.6 11.4 J No

. MW10c1-S1 15.7 90 6:30 8.0 82.9 J Yes

MW10-3-S1 14.0 56 6.06 8.4 31 J Yes

Quantitation is approximate.
Reported value is a field measurement, recorded after purging of three well volumes and prior .to sample collection.
Average of results from duplicate samples R2-S1 and R2-S2.
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TABLE 3-6
FEBRUARY 1994 ANALYTICAL RESULTS FOR

UNFILTEREDI1I GROUNDWATER SAMPLES
COLLECTED FROM SevEN MONITORING WELLS

USING A "LOW-FLOW" METHOD
CAMP FOGARTY FIRING RANGE

EAST GREENWICH, RHODE ISLAND

W
I

CD

SAMPLE TEMPER- SPECIFIC pH pH TURBIDITyI21 DISSOLVED SALINITyl21 REDOX HARDNESS TOTAL TOTAL
LOCATION ATUREI21 CONDUCTANCE(2) (FIElD)l2) (lAB) (NTUI OXYGEN I21 (%) POTENTIAL'>! AS lEAD lEAD

(OCI (mmhos/cml (mg/1l (mV) CaC03 DETECTED DETECTED
(mg/II CONCEN- CONCEN-

TRATION, TRATlON>
MCl

(15.0 pg/1I7

R1A-S1 5.6 0.132 5.52 5.44 1.09 4.00 0.0 250 28 NO No

R2A-S1 7.4 0.081 5.95 5.89 1.16 6.75 0.0 246 24 NO· No
R2A-S2(3) ND'

R3A-S1 8.9 0.110 6.05 5.92 1.73 5.95 0.0 258 32 1.7 No
R3A-S2 1.8. " , .. r,

Average (4
) 1':8 ,',

R3A-S3 131 NO" ....... : ...
"

R4A-Sl 8.4 0.099 . 5.94 6.04 2.22 6:65 0.0 310 32 2..:7. No' ~

R5A-Sl 8.0 0.087 5.68 5.96 0.69 9.00 0.0 230 24 NO No
: ~

MWl0-1A-S1 7.5 0.073 5.86 5.68 0.64 9.70 0.0 256 20 NO' No ..

MW10-3A-S1 7.1 0.064 5.75 5.46 0.26 8.60 0.0 252 16 NO No

NO
(1 I
(21

(31
(41

Not Detected.
Unless otherwise noted.
Reported values are field measurements recorded at stabilization, that is, after three successive measurements of all parameters are within ± 5%. Stabilization indicates
that the water being sampled is representative of ambient groundwater conditions. ' ..
Filtered sample.
Average of results from duplicate samples R3A-Sl and R3A-S2.



In addition, lead was not detected in a filtered "'ow-flow" groundwater sample collected from R-3.
This result suggests that even the trace levels of lead detected in the "low-flow" groundwater samples
may be due to the presence of suspended solids.

3-10
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4.0 SUMMARY AND CONCLUSIONS

The objectives of this study at the Camp Fogarty Firing Range were to determine the vertical
distribution of lead in the upper six feet of soils in proximity to impact areas, determine the
groundwater Qualirv beneath the firing range, and provide data forfuture fate analyses.

Based on a comparison of total lead concentrations detected in soil at the firing range to the maximum
background concentration, it appears that lead deposited at the surface of the Range A 200-yard
impact area has been graded into, or has leached through, the soil to a depth of four feet over the 49­
year active life of the firing range. Also, it appears that lead deposited at the surface of the Range C
impact area has been graded into, or has leached through, the soil to a depth of two feet over the
same period. Lead has apparently not been graded into, or has not leached into, the subsurface at the
Range C 25-yard impact area.

Total lead concentrations detected in groundwater samples collected from onsite monitoring wells
using a "low-flow" sampling method were below the Maximum Contaminant Level of '5 JJg/1.

4-'
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ANALYTICAL RESULTS



-------------------
SITE: CTO #127, NCBC DAVISVILLE, RHODE ISLAND
CAMP FOGARTY SOIL BORING RESULTS
LABORATORY: SOllTHWEST LABORATORY OF OKLAHOMA

CLIENT 10:
LABORATORY 10:

05-B1-S1-061793 05-B1-S2-061793 05-B1-S3-061793 05':"B2-S1-061793 05-B2-S2-061793
14217.01 14217.02 14217.03 14217.04 14217.05

TAL LEAD SOILS (mg/Kg)

LEAD

% SOLIDS:

CRDL

0.6

IDL

0.4 7.7

91.3

11.0

81.6

52.6

78.3

20.4

74.1

4.4

79.6



SITE: CTO #127, NCBC DAVISVILLE, RHODE ISLAND
CAMP FOGARTY SOIL BORING RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID:
LABORATORY ID:

05-B2-S3-061793 05-B3-S1-061693 05-B3-S2-061693 05-B3-S3-061693 05-B4-S1-061793
14217.06 14217.07 14217.08 14217.09 14217.10

TAL LEAD SOILS (mg/Kg)

LEAD

% SOLIDS:

CRDL

0.6

IDL

0.4 8.3

76.9

1380

91.4

773

90.5

53.5

90.4

1760

94.3

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



-------------------
SITE: CTO #127, NCBC DAVISVILLE, RHODE ISLAND
CAMP FOGARTY SOIL BORING RESULTS
LABORATORY: SOUTHWEST LA80RATORY OF OKlAHOMA

CLIENT 10:
LABORATORY 10:

TAL LEAD SOILS (mg/Kg) CRDL IDL

05-84-S2-061793 05-84-S3-061793 05-85-S1-061693 05-B5-S2-061693 05-85-S3-061693
14217.11 14217.12 14217.13 14217.14 14217.15

LEAD

% SOLIDS:

0.6 0.4 166

86.8

7.0

90.0

29.7

92.8

8.2

77.1

8.6

82.8



SITE: CTO #127, NCBC DAVISVILLE, RHODE ISLAND
CAMP FOGARTY SOIL BORING RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10:
LABORATORY 10:

05-B1-81-061793 05-B1-S2-061793 05-B1- S3-061793 05-B2-S1-061793 05-B2-S2-061793
14217.16 14217.17 14217.18 14217.19 14217.20

TCLP LEAD SOILS (ug/L)

LEAD

CRDL

3.0

IDL

2.0 30 UJ 30 UJ 30 UJ 30 UJ 169

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



-----------------
SITE: CTO #127, NCBC DAVISVILLE, RHODE ISLAND
CAMP FOGARTY SOIL BORING RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

- -
CLIENT 10:
LABORATORY 10:

05-B2-S3-061793 05-B3-S1-061693 05-B3-S2-061693 05-B3-S3....:061693. 05-84-S1-061793
14217.21 14217.22 14217.23 14217.24 14217.25

TCLP LEAD SOILS (ug/L)

LEAD

CRDL

3.0

IDL

2.0 145000 304 174000 2860 2490



SITE: CTO #127, NCBC DAVISVILLE, RHODE ISLAND
CAMP FOGARTY SOIL BORING RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKlAHOMA

CLIENT 10:
LABORATORY 10:

05-B4-S2-061793 05.,...B4-S3-061793 05-B5-S1-061693 05-B5-82-061693 05-B5-S3-061693
14217.26 14217.27 14217.28 14217.29 14217.30

TCLP LEAD SOILS (ug/L)

LEAD

CRDL

3.0

IDL

2.0 1190 6270 72.5 J 30 UJ 30 UJ

- - - - _. - - - - - - - - - - - - - -



-------------------SITE: CTO #127, NCBC DAVISVILLE, RHODE ISLAND
CAMP FOGARlY GROUNDWATER RESULTS
LABORATORY: SOlITHWEST LABORAlORY OF OKLAHOMA

CUENTID: 5-R1-S1-071493 5-R2-S1-071493 5-R2-S2-071493 5-R3-S1-071493
LABORATORY 10: 14580.01 14580.02 14580.06 14580.03

FIELD DUPUCATE PAIR
TAL LEAD WATERS (ug/l)

CRDL IDL

LEAD 3 2 165 J 310 J 544 J 3690 J



SITE: CTO #127, NCBC DAVISVILLE, RHODE ISLAND
CAMP FOGARlY GROUNDWATER RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CUENTID:
LABORATORY 10:

5-R4-S1-071493
14580.04

5-R5-S1":'071493
14580.00

5-MW10-1-S1-071493 5-MW10-3-S1-071493
14580.09 14580.~

TAL LEAD WATERS (uwL)
CRDL IDL

LEAD 3 2 90.7 J 11.4 J 82.9 J 31 J

-------------------
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j~~\ HALLIBURTON NUS
\~~J Environmental Corporation

FJll'irlJlIl/!('!l{(1/ J.• :i.'·"·· '

LABORATORY ANALYSIS ~EPORT

CLIENT NAME: NAVY CLEAN - C/O HAlLIBURTON NUS
ADDRESS: 187 BALLARDVALE STREET/SUITE A-I

WILMINGTON, I"1A 01887-
ATIENTION: MR. CHUCK MARTIN

CarbOn copy:

SAMPLE !D: 05-91-51-061793
NUS SMPLE NO: P0240012

P.O. NO.:

.. ,:7'- J:

july 22, 1993
R~port No.: 00016035

Section A Page 1

NUS CLIENT NO: 1495 0015
:.lORK ORDER NO: 8659

VENDOR NO:

DATE SAMPLED: 17-JUN-93
DATE RECEIVED: 24-JUN-93
APPROVED BY: ChUck Kieda

II --------------~~;~-------------------------------------------------------------------------------

LN CODE DElER"INATION RESULT UNIT '

./

PITTSBURGH
(412) 757·2580

•HOUSTON
(713) 488·1810

•

Grain Size - Sieve &Hydrometer
C. 1.0 inCh SIeve 100.0 %Passed
d. 3/4 inch sieve 96.8 %Passed
e. 1/2 inch steve 94.8 %Passed
f. 3/8 inch steve 91.2 %Passed
g. Sieve No. 4 83.2 %Passed
h. Sieve No. 10 70.0 %Passed
1- Sieve No. 10 58.5 %Passed
j. Sieve No. 40 50.0 . 7. Passed
k. Sieve No. 60 42.7 %Passed
1. Sieve No. 140 ~2.2 %Passed

,m. Sieve No. 200 28.4 %Passed
n. Particle Size .023mm 13.4 %Passed
o. Particle Size .00711I11I 7.8 %Passed
p. Particle Size .QOlmm 2.8 %Passed
Cation Exchange CapacIty (CEe) 5.1 1IIeq/100 9
Percent Solids at I03C 94.9 %

i45

2 ACECS
4 I6205

COMl'lENTS:

CLEVELAND
(216) 891·4700

.._---------------------------------------.--------------------------------------------------------
I
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I
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t~~\ HALLIBURTON NUS
'\.~:J Environmental Corporation

July 22, 1993
,R~ort No.: 00016035

Section A Page 2

I
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UNITS

PITTSBURGH
(412) 757·2580

RESULT

NUS CLIENT NO: 1495 0015
Io/ORI( ORDER NO: 8659

VENDOR NO:

DATE SAMPlED: 17-JUN-93
DATE RECEIVED: 24-JUN-93
APPROVED BY: ChUCk K1eda

•

OETERrlINATION

HOUSTON
(713) 488-1810

•

------------------------------------------------------------------,-----------------

Graln Size - Sleve &Hydrometer
c. 1.0 inch sieve 100.0 %Passed
d. 3/4 inch sieve 98.5 %Passed
e. 1n Inch sieve 94.4 %Passed
f. 3/8 lncn SIeve 91.6 %Passed
g. Sieve No. 4 84.4 %Passed
h. S1eve No. 10 74.4 %Passed
1- S1evt> No. 20 65.0 %Passed
j. S1eve No. 40 57.3 %Passed
k. Sieve No. 60 50.7 %Passed
1. S1eve No. 140 40.6 %Passed
m. Sieve No. 200 36.5 %Passed
n. Particle Size .022mm 15.6 %Passed
o. Particle Size .007mm 8.2 %Passed
p. Particle Size .OOlmm 3.0 %Passed
Cation EXChange Capaclr~ (CEC) 14 lIeq/l00 9
Percent Solids at 10Je 87.5 %

T45

COMNTS:

2 ACECS
3 I6205 '

LABORATORY ANALYSIS REPORT

TEST
LN CODE

CLIENT NAME: NAVY ClElN - C/O HALLIBURTON NUS
ADDRESS: 187 a~LAAOVAlE STREET/SUITE A-I

WILMINGTON, r1tI 01887-
ATTENTION: MR. CHUCK MARTIN

Carbon Copy:

SAMPLE 10: 05-81-52-061793
MIS SArlPLE NO: P0240013

P.O. NO.:

CLEVELAND
(216) 891-4700

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

I



ooTS

%Passed
%Passed
%Passed
%Passed
%Passed
%Passed
%Passed
%Passed
ZPassed
ZPassed
ZPassed
ZPassed
%Passed
%Passed
meq/l00 9
%

PITTSBURGH
(412) 757·2580

100.0
97.1
95.7
94.8
92.6
138.6
84.7
80.3
76.9
71.6
67.3
~~7

13.3
7.1

11
83.5

RESUlT

July 22, 1993
Report No.: 00016035

Section APage 3

DATE SAMPLED: 17-J~93

DATE RECEIVED: 24-J~93

APPROVED BY: CtIJck Kleda

NUS CLIENT NO: 1495 0015
WORK ORDER NO: 8659

VEII>OR NO:

•

DETERIUNATION

HOUSTON
(713) 488-1810

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

LABORATORY ANAlYSIS REPORT.

•

.NAVY CLEAN - C/O HALLIBURTON NUS
187 BALLARDVAlE STREET/SUITE A-I
WILJ'lINGTON, M 01887-
!"IR. CHUCK r1ARTIN

,-----------

f:"I/I'iJ"II/III/(,1/ {(I i l,lI i ,,: "'/! f.'F!",

ATIENTION:

COI'IPENTS:

CLIENT NAI'£:
ADDRESS:

Carbon Copy:

SAMPLE 1D: 05-81-53-061793
tlJS SAl'FLE NO: P0240014

P.O. NO.:

,~~\ HALLIBURTON NUS
\~~I Environmental Corporation

I
I
I
I
I
1
1
1----------

TEST
LN CODE

1--------------------------------------------
1 T45 Gra1n S1ze - S1eve &Hydrometer

c. 1.0 1ncn sieve

I d. 3/4 1ncn sieve'
e. 1/2 lncn sieve
f. 3/8 1ncn sieve

1 g. Sieve No. 4
n. S1eve No. 10
1. S1eve No. 20

I
j. Steve No. 40
1<. Sieve No. 60
1. Sieve No. 140
II. Sieve No. 200

I n. Particle Size .O~
o. Particle Size .OO7m.
p. Particle Size .OOlmm

I
2 ACECS Cation Excnange CapacIty <CEC)
3 1620S Percent Solids at 10Je

1
I
I
I
I CLEVELAND

(216) 891-4700



" :"~"!.~-"'-

r:~~\ HALLIBURTON NUS
'~~:'J Environmental Corporation

'=-. il !"t J't .'.ll.J!it"/' i 1":"/ / ••••'.": .",.,.; I

July 22, 1993
Report No.: 00016035

Section APage 4
LABORATORV ANALYSIS REPORT

CLIENT NAME:
(400RESS:

ATTENTION:

NAVY CLEAN - C/O HALLIBURTON NUS
IS7 BALLARDVAlE STREET/SUITE (4-1
WILMINGTON, MA 01887-
MR. CHUCK MARTIN

NUS CLIENT NO: 1495 0015
WORK ORDER NO: 8659

VENDOR NO:

Carbon Copy:

~LE 10: 05-82-51-061793
r-IJS SMPLE NO: P0240015

P.O. NO.:

TEST
CODE DETERPlINATION F:ESULT UNITS

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

3

T45

~CECS

16205

Grain Size - Sieve &Hydrometer
g. Sieve No. 4 100.0 %Passed
h. Sleve No. 10 99.9 %PaSSed
i. Sieve No. 20 99.7 %Passed
j. Sieve No. 40 99.5 %Passed
k. Sieve No. 50 99.3 %Passed
l. Sleve No. 140 97.7 %Passed
II. Sleve No. 200 93.5 %Passed
n. Particle Size .022mm 15.0 %Passed
o. Particle Slze .007mm 13.0 %Passed
p. ?artlcle Size .OOlmm 5.0 %Passed
Cation Exchange Capaci tv (CEC> 4.9 meq/lOO 9
Percent Sollds at 103C 86.1 %

COMNTS:

CLEVELAND
(216) 891·4700

• HOUSTON
(713) 488·1810

• PITISBURGH
(412) 757·2580



I
I
I
I'
I
I
I

1~~\ HALLIBURTON NUS
1~:J Environmental Corporation

/''-11 l'iro/!/I/(' !I wi i.UIi!'··'!"

LABORATORV ANALVSIS REPORT

CLIENT NAME: NAVY CLEAN - CIO H~IBURTON NUS
ADDRESS: 187 BAlLtlRDVALE STREETISUITE A-l

WIUlINGTON. I'lA 01887-
tlTTENTION: I'IR. CHUCK MARTIN

CarbOn Copy:

SAMPLE 10: 05-82-52-061793
NUS SAMPLE NO: P0240016

P.O. NO.:

._::, .... ·.. ···'·"\L

July 22. 1993
Report No.: 00016035

3I?Ction A Page 5

NUS CLIENT NO: 1495 0015
WORK ORDER NO: 8659

VENDOR NO:

DATE SAMPlED: 17-JUN-93
DATE RECEIVED: 24-J"'93
APPROVED BY: Ctu:k Kleda

lMIlS

Z Passed
Z Passed
Z Passed
%Passed
%Passed
%Passed
Illeq/l00 9
%

PITTSBURGH
(412) 757~2580

100.0
99.0
93.0
12.9
5.0
2.0
25

79.6

RESlLT

•

DETERPIINATION

HOUSTON
(713) 488·1810

•

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

CLEVELAND
(216) 891-4700

II --------------~T -----------------------------------------------------------------------------
LN CODE1----------------
1 T45 Grain Stze - Sieve &Hydrometer

I
Ie. Steve No. 60
1. Steve No. 140
m. Sieve No. 200
n. Particle Size .022mm

I o. Particle Size .OO7mm
p. Particle Size .001mm

2 4CECS Catton Excnange Capacity (CEC>I 3 I6205 Percent Solids at 103C

COI'II'IENTS:

I
I
I
I
1
I
I



j~~\ HALLIBURTON NUS
\~~; Environmental Corporation

':'.·Jll·il'tJniJil·jh~i/ i .. i;';')/ !" ;"

July 22, 1993
Report No.: 00016035

Section A Page 6
LABORATORY ANAlYSIS REPORT

CLIENT NAME:
ADDRESS:

ATIENTION:

CarbOn Copy:

NAW CLEAN - C/O HALLIBURTON NUS
187 BAlLARDVALE STREET/SUITE A-I
WILMINGTON, MA 01887-
MR. CHUCK I'lARTIN

NUS CLIENT NO: 1495 0015
WORK ORDER NO: 8659

VENDOR NO:

SAI'tPLE 10: 05-82-53-061793
r-m SAIfJlE NO: P0240017

P.O. NO.:

TEST
CODE DETERMINATION RESULT lJ41TS

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

3

T45

ACECS
I620S

Grain Size - Sieve &Hydrometer
f. 3/8 Incn SIeve
g. SleYt' No. 4
h. S1eve No. 10
i. S1eve No. 20
j. S1eYt' No. 40
k. Sieve No. 60
1. S1eYt' No. 140
I. S1eve No. 200
n. Particle Size .022mm
o. PartIcle Size .007mm
p. PartIcle Siz~ .OOlmm
Cation Exchange CapaCIty (CEC)
Percent Sol1ds at 103C

100.0
99.1
98.7
98.5
98.3

, 98.1
96.7
89.8
14.7
6.8
2.0

24
76.7

Z Passed
%Passed
%Passed
Z Passed
%Passed
%Passed
%Passed
Z Passed
%Passed
% Passed
Z PaSSed
lIeq/loo 9
Z

COMr'lENTS:

CLEVELAND
(216) 891-4700

• HOUSTON
(713) 488-1810

• PITTSBURGH
(412) 757·2580



SAPPLE 10: O5-£13-S1-061693
MJS SAI'RE NO: P0240018

/.c~\ HALLIBURTON NUS
\~'J Environmental Corporation

1:'1/ ri1'01/1/1('1/ut! !. {/!JII Willri (' ,

P.O. NO.:

~ITSRESll.T

REMIT"TO:

July 22, 1993
Report No.: 00016035

Sectlon APage 7

NUS CLIENT NO: 1495 0015
WORK ORDER NO: 8659
~NO:

DATE SAI"Fl.EJ): 18-3lR+-93
DATE RECEIVED: 24-3l1H3
APPROVED BY: Ctuck "leda

DETERPllNATION

LABORATORY ANAlYSIS REPORT

HJiNV CLEAN - CIO HAlLIBURTON MJS
187B~ STREETISUlTE A-1
WIlJ'tlMiTON, M 01887-
JItR. CIfJC" I'IARTINATIENTION:

CLIENT NAPE:
ADDRESS:

CarbOn Copy:

I
I
I
I
1
I
I
1-- TEST

LH CODE

COIt£NTS:

Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
%PasSed
%PasSed
%Passed
%Passed
Z PasSed
%Passed
IIeq/l00 9
%

100.0
95.9
93.2
86.9
78.0
68.5
61.2
54.6
42.7
36.3
17.8
10.1
3.0
7.3

92.4

PITISBURGH
(412) 757·2580

•HOUSTON
(713) 488·1810

•

Graln Size - S1eve &Hydre-eter
d. 3/41nch,sleve
e. 1/2 lnch sleve
f. 3/8 lnch sleve
9. Sleve No. 4
h. Sleve No. 10
1. Sleve No. 20
J. Sleve No. 40
k. Sleve No. 60
1. SIeve No. 140
I. Sleve No. 200
n. Partlc1e SIze .O~
o. Partlcle Slze .006BI
p. Partlcle Size .OOl.a
Catlon Exchange Capacity (CEC)
Percent Solids at lO3C

T45

~ECS

1620S
2
3

I--
I

I
I
I
I
I
I
I
I
I
I CLEVELAND

(216) 891-4700



-----------_.-------------------------------------------------

July 22, 1993
Report No.: 00016035

Section A Page 8

i~~\ HALLIBURTON NUS
\~:J Environmental Corporation

r.'l1l'!,"U}l/ii('iUrti /.":,:.'1:;" .. :,: ..

I
I·

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~ITS

PITISBURGH
(412) 757·2580

REStl.T

DATE SAI'lPLED: 16-JUN-93
DATE RECEIVED: 24-JUN-93
APPROVED BY: CtIJcIc K1e<Sa

NUS CLIENT NO: 1495 0015
WORK ORDER NO: 8659

VENDOR NO:

•

DETERP1INAlION

HOUSTON
(713) 488·1810

•

Grain S1ze - Sieve &Hydrometer
e. 1/2 1nch sieve 100.0 %Passed
f. 3/8 1nch sIeve 99.8 %Passed
g. SIeve No. 4 99.3 %Passed
n. S1evt> No. 10 97.5 %Passed
1. Slevt> No. 20 92.0 Z Passed
j. S1eve No. 40 86.0 Z Passed
k. Slevt> No. 60 80.1 %Passed
1. S1eve No. 140 62.9 Z Passed
m. Sieve.No. 200 51.7 Z Passed
n. Particle Size .021mm 23.7 Z Passed

. o. Particle SIze .OO6m- 14.2 Z Passed
p. Particle Size .OOlm. 5.7 Z PaSSed
CatIon Excnange capac 1ty (CEC> 6.3 Ileq/100 9
Percent Solids at lO3C 93.1 Z

TEST
LN CODE

1 T45

~ ACECS
3 1620S

LABORATORY ANALYSIS REPORT

CLIENT NAME: NAVY CLEAN - C/O HALLIBURTON NUS
ADDRESS: . 187 BAl..L.AROVAL.E STREET/SUITE A-I

WIUUP«;TON, ,.A 01887-
ATTENTION: /'fR. C!UK HARTIN

CarbOn Copy:

S~LE 10: 05-83-52-061693
f'lJS SAI'IPLE NO: P0240019

P.O. NO.:

COt'll'lENTS:

CLEVELAND
(216) 891·4700



Grain Size - Sieve &Hydrometer
e. 1/2 inch sieve 100.0 %Passed
f. 3/8 inch sieve 99.6 %Passed
g. Sieve No. 4 98.4 %Passed
n. Sieve No. 10 96.1 %Passed
1- Sieve No. 20 90.9 %Passed
j. Sieve No. 40 85.9 %Passed
1<. Sieve No. 60 80.7 %Passed
1. Sieve No. 140 55.3 %Passed
m. Sieve No. 200 55.4 %Passed
n. Particle Size .021mm 25.2 %Passed
o. Particle Size .aD5m. 15.9 %Passed
p. Particle Size .OOIm! 6.5 %Passed
Cation EXChange Capacity (CEC) 3.8 Hq/lOO 9
Percent SolidS at 103C 89.7 %

1-------------------·--------TEST
LN CODE ' OETERfUNATION ~ITSRES\l.T

PITTSBURGH
(412) 757-2580

July 22, 1993
Report No.: 00016035

section A Page 9

:,.:::: - : ~•• --::: ',=\L

NUS CLIENT NO: 1495 0015
WORK ORDER NO: 8859

VENDOR NO:

DATE SAffl.ED: 16-JUN-93
DATE RECEIVED: 24-JUN-93
APPRMD BY: Cuk Kieda

•HOUSTON
(713) 488-1810

•

T45

~ECS

I620S

LABORATORY ANAlYSIS REPORT

2
3

CLIENT NAKE: NAVY ,CLEAN - C/O HALLIBURTON NUS
ADDRESS: 187 BALLARDVALE STREET/SUITE A-l

WIU1INGTON, HA 01887-
ATTENTION: ~. CIfJCK I'IARTIN

CO\'V1ENTS:

Cartx>n copy:

SArtPLE 10: 05-83-53-061693
NUS SAl'IPlE NO: P0240020

P.O. NO.:

;i~~\ HALLIBURTON NUS
'~';~J Environmental Corporation

/:'//1'1fliil///(' J1 ra i i,l/ hli!"I;: ,j'I.:
I
I
1
I
I
I

1-----­

I
I
I
I
I
I
I
.1
I
I CLEVELAND

(216) 891-4700



S~LE 10: 05-84-S1-061793
~S SAPRE NO: P0240021

i~~\ HALLIBURTON NUS
.\~~J Environmental Corporation

F 1/ I'irlll/ /1/(' 1/[{[, i.,: /,0- -f-;:' Ii·····

~ITS

PlnSBURGH
(412) 757·2580

REStA.T

July 22, 1993
Report No.: 00016035

Section A Page 10

I
I
I
I
I

DATE SAMPLED: 17-JlM-93
DATE RECEIVED: 24-JlM-93 I
APPROVED BY: Ctuk Kieda

I
I
I
I
I
I
I
I
I
I
I
I

NUS CLIENT NO: 1495 0015
WORK ORDER NO: 8659

VENDOR NO:

•

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

OETER'UNATION

HOUSTON
(713) 488·1810

•

Grain Size - Sieve &Hydrometer
e. 1/2 inCh steve 100.0 %Passed
f. 3/8 inch sieve 99.5 %Passed
g. Sieve No. 4 98.8 %Passed
h. Siew No. 10 98.1 %Passed
i. Sieve No. 20 96.7 %Passed
J. Siew No. 40 95.0 %Passed
~. Sieve No. 60 91.6 Z Passed
1.· Sieve No. 140 85.5 %Passed
II. Sieye No. 200 82.0 %Passed
n. Parttcle Size .022mm 24.3 Z Passed
o. PartIcle Size .a06mm 10.7 %Passed
p. Particle Size .OOlmm 2.9 %Passed
Catton EXChange capacity (CEe> 15 Hq/l00 9
Percent SolIds at lO3C 83.4 %

LABORATORY CINAlYSIS REPORT

NAVY CLEAN - C/O HALLIBURTON NUS
187 BALLARDVALE STREETI SUITE A-I
WIUlINGTON, I1A 01887-
PlR. CIfJCK HARTIN

ACECS
16205

TEST
CODE

T45

P.o. NO.:

2
3

ATTENTION:

Cort'lENTS:

LN

CarbOn Copy:

CLIENT NAME:
ADDRESS:

CLEVELAND
(216) 891·4700



,=:EMIT TO:

--_._--------------------

SAPlPLE 10: 05-B4-S2-061793
MJS SAP'IPlE NO: P0240022

P.O. NO.:

i~~\ HALLIBURTON NUS
\~'I Environmental Corporation

F1/ riro II 11/£ 1/1{f I !.ail/ II"!I I01'/ ('

ATTENTION:

lMTSREstl.T

July 22, 1993
Report No.: 00016035

.Sectlon A Page 11

DATE SAP1PLED: 17-JUN-93
DATE RECEIVED: 24-Jlfi-93
APPROVED BY: Ctu:1C Kleda

NUS CLIENT NO: 1495 0015
WORK ORDER NO: 8659

VEff)QR NO:

DETERPUNATION

LABORATORY ANALYSIS REPORT

Nm'( CLEAN - C/O HALLIBURTON NUS
187 BAL.LARDVAlE STREET/SUITE A-1
WILJUNGTON, I'IA 01887-
MR. C.u;K I'IARTIN

CLIENT NME:
~ESS:

CarbOn Copy:

I,
I
I
I
I
I
1------· TEST

LN CODE

COI'I'IENTS:

%Passed
%Passed
%Passed
%Passed
%Passtd
%Passtd
%Passed
%Passed
%Passed
%Passed
%Passed
%Passed
1lIeq/100 9
%

PITISBURGH
(412) 757-2580

100.0
99.7
99.6
99.5
99.1
98.7
97.9

. 95.7
90.9
24.7
6.9
3.0

10
80.4

•HOUSTON
(713) 488-1810

•

Grain Size - Sieve &HydrOieter
e. 112 lncn sieve
f. 3/8 lncn sieve
g. Sleve No. 4
n. Sieve No. 10
1. Sieve No. 20
J. Sieve No. 40
k. Sieve No. 60
1. Sieve No. 140
II. Sieve No. 200
n. Particle Size .022mm
o. Particle Size .OO7mm
p. Particle Size .OOlm.
Catton ExChange CapaCity (CEC)
Percent Solids at 103C.

ACECS
I620S

T45

2
3

1-------
1

I
I
I
I
I
I
I
I
I
I CLEVELAND

(216) 891-4700



Grain Size - Sieve &Hydrometer
c. 1.0 1nch sieve 100.0 Z Passed
d. 3/4 1nch s1eve 99.2 Z Passed
e. 1/2 inch SI~V~ 91.2 %Passed
f. 3/8 1nch SIeve 88.5 Z Passed
g. S1eve No. 4 82.6 %Passed
h. S1eve No. 10 74.8 %Passed
1. Sieve No. 20 65.3 Z Passed
j. S1eve No. 40 56.5 %Passed
1<. Sieve No. 50 47.3 %Passed
l. Sieve No. 140 27.8 Z Passed
Ill. Sieve No. :00 20.5 %Passed
n. Particle Siz~ .022mm 5.5 Z Passed
o. PartIcle Size .006mm 2.5 Z Passed
p. Particle Size .OO1mm 1.1 %Passed
Catton Excnang~ Capacity (CEC> 5.7 meq/100 9
Percent Solids at lOJe 81.2 %

_i~\ HALLIBURTON NUS
.,~~I Environmental Corporation

SAPIPlE 10: 05-84-53-061793
NUS SMPlE NO: P0240023

P.O. NO.:

lJ4lTS

PITISBURGH
(412) 757-2580

RESULT

July 22. 1993
Report No.: 00016035

Section A Page 12

\~
\...-=-

NUS CLIENT NO: 1495 0015
WORK ORDER NO: - 8659

VENDOR NO:

,I
I
I
I
I

DATE SAMPlED: 17-JUN-93
DATE RECEIVED: 24-J~-93 ,I
APPROVED BV: Cruck Kieda

I
I
I
'I
I
I
I
I
I
I
I
-I•

DETERrlINATION

HOUSTON
(713) 488-1810

•

~BORATORV ANAlVSIS REPORT

NAVY CLEAN - C/O HALLIBURTON NUS
187 BALLAROVALE STREET/SUITE A-I
WILMINGTON, MA 01887-
P1R. CHUCK MARTIN

ACECS
I620S

T45

TEST
CODE

2
3

ATTENTION:

CLIENT NAME:
ADDRESS:

CarbOn Copy:

COMNTS:

CLEVELAND
(216) 891-4700



~.:: :.1 IT --': .

.;~~\ HALLIBURTON NUS
~~~)' Environmental Corporation

:-."lIl'/rfiilllli:l l U:i I-ll!:!I,'" . .'- :";.

LABORATORY ANAlYSIS REPORT

CLIENT NAr'IE: NIWY CLEAN - C/O HALLIBURTON NUS
ADDRESS: 187 BALLMOVALE STREETISUITE A-l

WI~INGTON, MA 01887-
ATTENTION: ~. CHUCK "'ARTIN

CarbOn Copy:

SAMPLE 10: 05-85-51-061693
~ SAMPLE NO: P0240024

P.O.- NO.:

July 22, 1993
Report No.: 00016035

Section APage 13

NUS CLIENT NO: 1495 0015
WORK ORDER NO: 8659

VENDOR NO:

DATE SAm..ED: . 16-JUN-93
DATE RECEIVED: 24-JUN-93
APPROVED BY: CtlJek Kieda

-------------------------------------------------------.
lJllITS

%Passed
%Passed
%Passed
%Passed
%Passed
%Passed
%PaSSed
%Passed
%Passed
Z Passed
%Passed
%Passed
Z Passed
wq/l00 9
%

PITTSBURGH
(412) 757·2580

100.0
94.5
92.7
85.0
73.9
62.1
55.1
49.8
40.5
36.2
15.4
8.1
3.7
6.8

87.1

HESt.l.T

•HOUSTON
(713) 488·1810

•

Grain Size - Sieve &Hydrometer
d. 3/4 inch sieve
e. 1/2 inch sieve
f. 3/8 inch sieve
9. Sieve NO. 4
h. Sieve No. to
i. Sieve No. 20
J. Sieve No. 40
k. Sieve No. 60
1. Sieve No. 140
m. Sieve No. 200
n. Particle Size .022mn
o. Particle Size .006mm
p. Particle Slze .OOlmm
Cation ExChange CapaCity <CEC)
Percent Solids at 103C

ACECS
16205

2
3

COI'IPIENT5: .

II-------------TE;;------.-----------------------

LN CODE . DETERPtINATION

1_-------=----
, ,

l' T45

I'
I
I
I
I
I
"

,I
I'
I· CLEVELAN 0

(216) 891-4700



OETERPIlNATION RESl1.T lItITS
-----

Grain Size - Sieve &HydrOieter
c. 1.0 inch sieve 100.0 %Passed
d. 3/4 inch sieve 87.8 %Passed
e. 1/2 1nch sieve 82.3 %Passed
f. 3/8 inch sieve 82.3 %Passed
g. Sieve No. 4 79.3 %Passed
h. Sieve No. 10 74.3 %Passed
i. Sieve No. 20 67.6 %Passed
J. Sieve No. 40 62.9 %Passed
1<. Sieve No. 60 58.8 %Passed
1. Sieve No. 140 51.3 %Passed
II. Sieve No. 200 47.4 % Passed
n. Particle Size .022mm 18.4 %Passed
o. Particle Size .006aI 9.6 %PaSSed
p. Particle Size .001.. 5.1 %Passed
Cation Exchange Capacity (CEC) 17 leq/l00 9
Percent SOlids at 103C 69.1 %

LABORATORY ANAlYSIS REPORT

CLIENT NAPE: NW'( CLEAN - C/O HALLIBURTON MJS
ADDRESS: 187 BALLAROVALE STREET/SUITE A-l

WIU'lIMiTON, ptA 01887-
ATTENTION: ~. C.uK I'tARTIN

\~
,I

I
I·
~.

I
I
I,
I
I
'I

I
'"
I
'I
I,
I
I,
I"
'I
I

.~ -' .. - .. -
-,=:'.n; ~ '.../.

PIITSBURGH
(412) 757·2580

July 22, 1993
Report No.: 00016035

Section A Page 14

MJS CLIENT NO: 1495 0015
WORK ORDER NO: 8659

VEN>OR M):

DATE SAPA.ED: lS-JtM-93
DATE RECEI1JED: 24-JUt-93
APPROVED BY: Ctl.lck Kleda

•HOUSTON
(713) 488·1810

•

P.O. NO.:

TEST
LN CODE

1 T45

2 ACECS
3 I620S

,".,

Carbon Copy:

SAtRE 10: 05-B5-S2-061693
rfJS SMPLE NO: P0240025

:~~\ HALLIBURTON NUS····E· Ie .,,..,, nVlronmenta orporatLOn
Fill' i I'll 111/It' II {(/ I 1.:/iJl/ fa /(J n i' '

COMNTS:

CLEVELAND
(216) 891·4700



I
I
:1
I

.­
J
,I

{~~\ HALLIBURTON NUS""J Environmental Corporation
I:"uri"(111111 (' 11 ra I l.a Iw,.a{() ,.//-, ,

LABORATORY ANAlYSIS REPORT

CLIENT NArE: NINY CLEAN - C/O HALLIBlmTON NJS
ADDRESS: 187 BALLARDVALE STREET/SUITE A-I

WIlJ'IINGTON, PIA 01887-
ATTENTION: I'R. CJU;K ~TIN

CarbOn Copy:

SA/'RE 10: OS-B5-S3-06I693
NJS SAPI'LE NO: P0240026

P.O. NO.:

REMIT TO:

July 22, 1993
Report No.: 00016035

Section A Page 15

NJS CLIENT NO: 1495 0015
l.K)RK ORDER NO: 8659

'..et>OR NO:

DATE SArfUD: I&-JlIH3
DATE RECEI'JED: 24-JlIH3
APPROVED BY: CtIJdC Kieda,_----

TEST
LN CODE OElER"INATION RESlLT 0015

Grain Siz! - Si~ &HydrOlet!r
b. 1.5 incn sl~ 100.0 %Passed
c. 1.0 tncn·sleve 73.8 ZPassed
d. 3/4 tncn steve 60.1 Z Passed
e. 1/2 lncn sl~ 56.5 Z Passed
f. 3/8 incn sieve 53.4 Z Passed
g. Sieve No. 4 so. 1 Z Passed
n. Sl~ No. 10 47.4 Z Passed
1. Sieve No. 20 44.9 %Passed
J. Siew No. 40 43.5 Z Passed
k. Steve No. 60 42.6 Z Passed
1. Sieve No. 140 40.8 Z Passed

•• Steve No. 200 39.2 %Passed
n. Particle Slze'.022mB 11.8 %Passed
o. Particle Slze .OO7BI 4.2 %Passed
p. Particle Slze .OOlmn 2.4 %Passed
Cation Excnange CapaCity (CEe) 13 1Ieq/100 9
Percent Sol1ds at lO3C 80.2 %

I­
I
I
II

I
I
I'
,I
I
I
I

T45

2 ACECS
3 1620S

COI'I£NTS:

CLEVELAND
(216) 891-4700

• HOUSTON
(713) 488·1810

• PIITSBURGH
(412) 757·2580



SITE: CTO 127, NCBC DAVISVILLE, RI
CAMP FOGARTY FIRING RANGE SOIL BORING RESULTS - ROUND 2
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10: 5-B6A-S1-021494 5-B6A-S2-021494 5-B6A-S3~021494

LABORATORY 10: 17590.01 17590.02 17590.03

% SOLIDS: 70 78 81

TAL METAL SOILS (MG/KG) CRQL MOL

LEAD 0.3 0.1 25.9 7.6 5.6

5A_SB_LD.WK3... - ..'- ... -- 1iII' ........ _ .. .... _.-
\ , .. ..



-) .... __ .... __ ...... _) ..... _.... -
SITE: CTO 127, NCBC DAVISVILLE, RI
CAMP FOGARTY FIRING RANGE SOIL BORING RESULTS - ROUND 2
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10: 5-B7A-S1-021494 5-B7A-S2-021494 5-B7A-S3-021494
LABORATORY 10: 17590.04 17590.05 17590.06

% SOLIDS: 86 92 93

TAL METAL SOILS (MG/KG) CRQL MOL

LEAD 0.3 0.1 762 492 7.1

5A_SB_LD.WK3



SITE: CTO 127, NCBC DAVISVILLE, RI
CAMP FOGARTY FIRING RANGE SOIL BORING RESULTS - ROUND 2
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10: 5-B8A-S1-021494 5-B8A-S1A-021494 5-B8A-S2-021494 5-B8A-S3-02149
LABORATORY 10: 17590.07 17590.27 17590.08 17590.09

FIELD DUPLICATE PAIR
% SOLIDS: 78 78 90 88

TAL METAL SOILS (MGlKG) CRQL MOL

LEAD 0.3 0.1 576 355 6.3 6

5A_SB_LDWK3-) .... __ ..... __ - ,..... -)\~..... _...."-



.. - ....' ..... _ ... _ .. -, ..... 1.. _- ..·-

SITE: CTO 127, NCBC DAVISVILLE, RI
CAMP FOGARTY FIRING RANGE SOIL BORING RESULTS - ROUND 2
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10:
LABORATORY 10:

TCLP METALS (UG/L)

LEAD

CRQL

14

MOL

NA

5-B6A-S1-021494
17590.13

18,9

5-B6A-S2-021494
17590.14

14 U

5-B6A-S3-021494
17590.15

14 U

5A_SB_TP.WK3



SITE: CTO 127, NCBC DAVISVILLE, RI
CAMP FOGARTY FIRING RANGE SOIL BORING RESULTS - ROUND 2
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10:
LABORATORY 10:

5-B7A-S1-021494
17590.16

5-B7A-S2-021494
17590.17

5-B7A-S3-021494
17590.18

TCLP METALS (UG/L)

LEAD

CRQL

14

MOL

NA 12500 4960 14 U

5A_SB_TPWK3.... .. -' ... .. .. - - - .. .' ..... '1Ia_
0.\

.. .. -



---~-~~---~-~--~-~-
SITE: CTO 127, NCBC DAVISVILLE, RI
CAMP FOGARTY FIRING RANGE SOIL BORING RESULTS - ROUND 2
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10: 5-B8A-S1-021494 5-B8A-S1A-021494 5-B8A-S2-021494 5-B8A-S3-021494

LABORATORY 10: 17590.19 17590.25 17590.20 17590.21
FIELD DUPLICATE PAIR

TCLP METALS (UG/L) CRQL MOL

LEAD 14 NA' 10100 13300 14 U 14 U

5A_SB_TPWK3



SITE: CTO 127, NCBC DAVISVILLE, RI
CAMP FOGARTY FIRING RANGE AREA SOIL BORING RESULTS - ROUND 2
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10:
LABORATORY 10:

pH

5-B6A-S1-021494
17590.01

4.77

5-B6A-S2-021494
17590.02

4.89

5-B6A-S3-021494
17590.03

4.71

5A_SB_PHWK3

~~~-_~~_--~_-_~~-~-



-~~-~~~---~~-~--_.~-
SITE: CTO 127, NCBC DAVISVILLE, RI
CAMP FOGARTY FIRING RANGE AREA SOIL BORING RESULTS - ROUND 2
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10:
LABORATORY 10:

pH

5-B7A-S1-021494
17590.04

6.62

5-B7A-S2-021494
17590.05

6.69

5-B7A-S3-021494
17590.06

7.2

5A_SB_PHWK3



SITE: CTO 127, NCBC DAVISVILLE, RI
CAMP FOGARTY FIRING RANGE AREA SOIL BORING RESULTS - ROUND 2
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10:
LABORATORY 10:

pH

5B8A-S1-021494 5-B8A-S1A-021494
17590.07 17590.25

FIELD DUPLICATE PAIR
7.15 7.12

5-B8A-S2-021494
17590.08

7.22

5-B8A-S3-02149
17590.09

6.44

... ... ,-- _.. ~- --Ii ..., - _.. - -
5A_SB_PHWK3_.....
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SITE: CTO 127. NCBC DAVISVILLE. RI
CAMP FOGARTY FIRING RANGE GROUNDWATER RESULTS· ROUND 2
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10:
LABORATORY 10:

CLP METALS WGlKG)

LEAD

CRQL· MOL

3

5-R1A-51-o21894
17640.03

U

5-R2A-51-o21694
17640.07

U

5-R2A-52-Q21694
17640.16

FILTERED

U

5A_GW_PBWK4



SITE: CTO 127, NCBe DAVISVILLE, RI
CAMP FOGARTY FIRING RANGE GROUNDWATER RESULTS· ROUND 2
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10:
LABORATORY 10:

5-R3A-51-<121794 5-R3A-S2-(121794
17640.04 17640.11

FIELD DUPLICATE PAIR

5-R3A-53-021794
17640.12

FILTERED

5-R4A-S1-{)21694
17640.05

CLP METALS ijJGIKG)

LEAD

CROL MOL

3 1.7 1.8 1 U 2.7

- _.. - _.. --- .. '- - ... _... - -
5A_GW_PBWK4

_MII_
. ,



-,-"-'._-"
SITE: CTO 127, NCBe DAVISVILLE, RI
CAMP FOGARTY FIRING RANGE GROUNDWATER RESULTS - ROUND 2
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

- - - ... - .. -, - - - -
CLIENT 10:
LABORATORY 10:

CLP METALS ijJG/KG}

LEAD

CRQL MOL

3

5-R5A-51-{)21794
17640.06

U

5-MW10-1 A-51-021794
17640.01

U

5-MW1 0-3A-S1-021794
17640.02

U

5A_GW_PBWK4



SITE: CTO 127, NCBC DAVISVILLE, RI
CAMP FOGARTY FIRING RANGE GROUNDWATER RESULTS - ROUND 2
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10:
LABORATORY 10:

MISCELLANEOUS

HARDNESSasCaC03(m~

pH

CRQL MOL

N/A

S-R1A-S1-021894
17640.03

28
5.44

S-R2A-S1-021694
17640.07

24
5.89

S-R3A-51-021794
17640.04

32
5.92

S-P4A-S1-021694
17640.05

32
6.04

5A_GW_PHWK4

- - _.,. - - - - - .. - ... - - - - - _..



- - .. - - - _.. ..,"- - - _.. _-'-,--
SITE: CTO 127, NCBC DAVISVIlle, RI
CAMP FOGARTY FIRING RANGE GROUNDWATER RESULTS· ROUND 2
lABORATORY: SOUTHWEST LABORATORY OF OKlAHOMA

CLIENT 10:
lABORATORY 10:

MISCELLANEOUS

HARDNESS as CaC03 {mg/I}
pH

CRQL MOL

NlA

5-RSA-S1.Q21794
17640.06

24
5.96

~1o-1A-S1.a21794

17640.01

20
5.68

~1o-3A-S1.a21794

17640.02

16
5.46

5A_GW_PHWK4
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APPENDIX B

BORING AND WELL CONSTRUCTION LOGS



I BORING LOG

PROJECT: NCBC - CTO 127

I DATE STARTED: 6/17/93

DATE COMPLETED: 6/17/93

I
>-

::I:

I
1--

WQJ Q..QJ...J' QJ WQJw_ 0_

01-0

LOCATION: Camp Fogarty

INCLINA TION:......:..Ver::.:...:;ti:.;:,c;:;al~ _ GROUND ELEV.: Not surveye

BORING NO.:;.,;.;R;.;..-....;.I _

SOIL AND ROCK DESCRIPTIONS

HALLIBURTON NUS ENVIRONMENTAL CORPORATION

S-1 (Q It. to 2 ft) SIL TY SAND, fine - coarse sand with

gravel up to 0.5 in.. tan. (SM)

S-3A (4 ft. to 4 ft. 7 in.) SIL TY SAND, similar to S-2.
brown. (S'M)

S-3B (4 ft. 7 in. to 4 ft. 9 in.) 2 in. rounded gravel
between S-3A and S-3C.

S-3C (4 ft. 9 in. to 5 ft. 2 in.! SIL T. with small root hairs,
dark brown. (ML)

S-3D (5 ft. 2 in. to 5 ft. 4 in.) SIL T. black. piece of altered
rock (ML)

S-3E (5 ft. 4 in. to 6 ft.) SAND, fine sand seams of oxide
discoloration. gray. (SP)

S-2 (2 ft. to 3 ft. 10 in.) SIL TY SAND, similar to S-1 but

siltier. 0.5 in. gravel. piece of altered rock, tan/brown; 14 in.
layer of loose silty sand. (SM)

CHECKED BY: .TOTAL DEPTH: t3 feet

DRILLED BY: C. Stamas/EDI

LOGGED BY:...;..;P.;.,;.;Y;,.;o;;.;:u;;.;n...g _

~ I!l 6 It. on
6/17/93.

22 0 ppin on sample

24 0 ppm on sample

REMARKS ON u

REC, ADVANCE OF J:t!)
Q.. o

In. BORING
:...J
t!)

24 < 1ppm on sample

BEARING:_N;.,;.;I;.,;.;A"'- _

24

24

24

in.

PEN.

SAMPLE

I~

TYPE- BLOWS

NO. PER 6'

S-l r- 6 - 36

X
~6 - 63

S-2 e- II - 4

:~
bO - 60

S-3 f- 11 - 33

I~
52 - 39

f---

f--2

I
I
I
I
I
I
I
I

-10 S-4 f- 25 - 22

9 - 46
24 17 < 1ppm on sample

Auger grinding
1!l13 ft.

S-4 (10 ft. to 11 ft. 5 in.) SILTY GRAVELLY SAND. fine ­
coarse sand with angular to subangular gravel up to 0.5 in.,
grades Irom brown to tan. a 7 in. layer then grades to
red/brown then back to brown. (SM-SW)

I f-14

END OF BORING. MONITORING WELL R-l INST ALLED.

I i--l6

I
I

-18

NOTES:

PROJECT NO.: 8659

BORING NO,:..;.;R~-I:"'-_I

DATE: 10/07/93

PAGE: 1 OF 1

Borehole advanced by rotating 8-inch outside diameter hollow stem

augers to 13 ft. Continuous 2 in. split barrel samples collected until
water table (WT) intersected (~I!l 6 ft. on 6/17/93). Additional
samples collected at 5 foot intervals to approximatel,i- -t
10 ft. below the WT or to a point of refusal.
Monitoring well installed in R-l,

20

LEGEND: .
TYPE-NO. - Type of sample

C - Rock core sample
S - Split barrel sample

BLOWS PER 6' - 140 lb. hammer
falling 30' to drive
a split barrel sampler:
coring time per foot of rock

PEN - Penetration length of sampler
REC - Length of sample recovered
~ - Natural ground water table

I
I
I



·' '"-~: ..: : -;'" .

HALLIBURTON NUS ENVIRONMENTAL CORPORATION I
BORING NO.:.--'-'-R-....:;2"-- _

GROUND ELEV.: Not surveye I
TOT AL DEPTH:_'_7_ft.;....__

DRILLED BY:.....;;.G=-eo;.;s;.:e~a;;.;rc;.;,h;..... _

LOGGED BY:_K...;....;J""a_lk.;.ut;..... _
. . , .

"",' •.~.~')~ ~~ •. ::.~_. ~,~\~,~;,-,,~::. ·.i -::t .:
-. ~. CHECKED BY::.;.,";.:.,. .-;.:.,:.',.;:.:..;..' _

INCLINATION:_V_er--.;.ti-'-ca;;;..I _

BEARING: :.'Nii·':,·.· ;,',

LOCATION: Camp Fogarty

DATE STARTED: 6-17-93

PROJECT: NCBC - CTO 127

DATE COMPLETED: 6-17-93

BORING LOG

>­
WGJ
-'GJw_

:J:
1-­
Q..GJ
wGJ0_

O~

TYPE­
NO.

5-1 f-

I~

SAMPLE

BLOWS PEN.

PER 6' In.

3 - 3 24

5 - 5

REMARKS ON

REC. ADVANCE OF

in. BORING

21 Oppm on sample

SOIL AND ROCK DESCRIPTIONS

5-1 (0 to 21 in.) SIL TY SAND. Tan to brown: line grained
sand; poorly graded; >12% silt; grass roots present; (SM)

I
I
I

f-2 S-2 - 6 - 7

9 - 7

24 18 Oppm on sample;

Grinding against

boulders,

S-2 (2 It. - 3 It. 6 in.) SIL TY SAND. Tan to brown with an
orange discoloration; similar to S-I; (SM) I

S-3 f- 6 - 10

I~ 12 - 23

24 19 Oppm on sample:

Grinding against

boulders; ~ @ 6

leet on 6-17-93

S-3A (4 It. - 4 It. 3 in.) HIGHL Y ORGANIC SOIL -
PEAT /LOAM. Dark brown; line grained soil; poorly graded;
twigs; no apparent odor; (PT)

S-3B (4 It. 3 in. - 5 It. 7 in.) SIL TY SAND with gravel. Tan
to brown; line grained sand; poorly graded; >12% silt; some
subrounded line gravel (0.25 in, to 0.50 in.) present; (SM)

I
I
I
I

f-10

-12

S-4 ,.- 8 - 14

~ 17 - 13

24 10 Oppm on sample;

Grinding against

boulders; sample

saturated

S-4 (10 It.- 10 It. 10 in.) SAND. with gravel. trace 01 silt.
Brown; line to medium grained sand with trace 01 coarse
grained sand; well graded: 1 piece 01 angular. line gravel (0.5
in.) present; <5% silt; (SW)

I
I

-14 I

H8

S-5 f- 7 - 10

~ 18 - 21

-

24 16 Oppm on sample;

Grinding against

boulders

Relusal; No

sample collected;

End 01 boring

S-5 liS It. - 16 It. 4 in.) SAND, with gravel, trace 01 silt,
interbedded with a single layer 01 organic material. Brown;
line to coarse grained sand; widely graded; 2 pieces 01
angular, line gravel (0,5 in) and 1piece 01 angular, coarse
gravel (1.5 in.) present; <5% silt; (SW); I-inch interbed 01

highly organic soil present - dark brown loam; similar to S-3A;
(PT)

END OF BORING @ 18 FT. ON 6-17-93; ON 6-18-93.

BOREHOLE COLLAPSED TO 17 FT.; GROUNDWATER
MONITORING WELL R-2 INSTALLED, TO A DEPTH OF 17 FT.

I
I
I

1-20

LEGENO:
TYPE-NO. - Type of sample

C - Rock core sample
S - Split barrel sample

BLOWS PER 6' - 140 lb. hammer
falling 30' to drive
a split barrel sampler:
coring time per foot of rock

PEN - Penetr ation length of sampler
REC - Length of sample recovered
11 - Natural ground water table

NOTES:

Borehole advanced by rotating 8-inch outside diameter hollow stem
augers to 18 It. Continuous split barrel samples collected until
water table (WT) intersected (~ @ 6 It. on 6-17-93). Additional
samples collected at 5 loot intervals to roughly 10 Itrw,h''"'''''lflOl.llon''' --t

the WT. Relusal at 18 It. Borehole collapsed DATE: 10/07/93 PROJECT NO.: 8659
to 17 It. on 6-18-93. Collapsed matenal could not 1 OF 1 BORING NO.'. R-2
be removed; well set at 17 It. PAGE:...:...;;.;......;,..-___ "'-'-""---I

I
I
I



HALLIBURTON NUS ENVIRONMENTAL CORPORAnON

LOCATION: Camp Fogarty/Range!'DRILLED BY: C. Stamas/EDI

','

INCLINA TION:....,.V,:-e;=;.;.r.:.;ti.:;.ca=.;I-,--,-__ LOGGED BY:...:.;P.;,..Y.;.;·o;.;:u;;.;n.il.g _
• Uo.:- ;,: 4 •• ~"

TOT AL DEPTH: 18 feet

GROUND ELEV.: Not surveye

BORING NO.:_R:.,:.-...:3::.-- _

CHECKED BY: _

; ~ ,! , • 'Iot-""•. "'.;>.....#;. '. "'

BEARING:....;N:.;.:/..;..A=--- _

.1BORING LOG

PROJECT: NCBC,... CTO 127

I DATE STARTED: 6/16/93

DATE COMPLETED: 6/16/93

in.

PEN.

I
>... :x:

I,
~ ...

Weu O-eu
...Jeu Weuw_ 0_

oro

I
1-2

I
I
I

SAMPLE

TYPE- BLOWS

NO. PER 6"

S-I r-'- 4 - 14

;~
20 - 18

S-2 f- 32 - 20

I~
JO - 40

S-3 f- 2 - 4

I~
4 - S

I-

24

24

24

REMARKS ON u

REC. ADVANCE OF
:i:(!)
0- 0

in. BORING
~...J
(!)

21 o ppm on sample

17 0 ppm on sample

10 0 ppm on sample

'¥ @ 6 ft. on

6/16/93.

SOIL AND ROCK DESCRIPTIONS

S-lA (0 to 1 ft. 3 in.) SIL TY SAND, fine - coarse sand, 6 in.

layer, brown and a 9 in. layer, gr ay: pulverized rock at end

of split barrel sampler: (SM)4 in. layer topsoil. (SM) S-IB (1

ft. 3 in. to 1 ft. 7 in.) 4 in. layer of topsoil. (SM)

S-2 (2 ft. to 3 ft. Sin.) SIL TY SAND, fine - coarse sand,

brown: 2 in. layer of coarse gravel at top of sample. (SM)

S-3A (4 ft. to 4 ft. 8 in.) SAND, fine - coarse sand, few

pieces of fine gravel, trace of silt, 8 in. layer, brown. (SW) 2

in. layer of S-3B (4 ft. 8 in. to 4 ft. 10 in.) SIL TY SAND, 2
in. layer with piece of fine gravel, dark brown. (SM) ,

I
I
I
I

~O S-4 f- 22 - IS 18 18 o ppm on sample.

I~
S9 - Tough drilling,

120/0" boulders to IS'.

f-

f--12

S-4 (10 ft. to 11 ft. 6 in.) SIL TY SAND, fine - coarse sand
with pieces affine gravel, brown. (SM)

I f--14

I
I

-16 S-S ::a: 120/1" 18 Split barrel

refusal @ 16.1'.
17" wash.

Boulders to 18'.

S-S (16 ft. to 16 ft. 1 in.) SIL T (ML)

I
-18

END OF BORING @ 18 FT. MONITORING WELL INST ALLED IN

R73.

PROJECT NO.: 8659

BORING NO.:_R_-3'--_1

DATE: 10/08/93

PAGE: I OF I

Borehole advanced by rotating 8-inch outside diameter hollow stem

augers to 18 ft. Continuous 2 in. split barrel samples collected u.ntil
water table (WT) intersected (ll @ 6 ft. on 6/16/93). Additio'nal
samples collected at S foot intervals to. approximatel,r- -I

. 10 ft. below the WT or to a point of refusal.

Monitoring well installed in R-3.

NOTES:

'-20

LEGEND:
TYPE-NO. - Type of sample

C - Rock core sample
S - Split barrel sample

BLOWS PER 6' - 140 lb. hammer
failing 3D' to drive
a split barrel sampler:

. coring time per foot of rock
PEN - Penetration length of sampler
REC - Length of sample recovered
~ - Natural ground water table

I
I
I



',. '.

LOCATION: Camp Fogarty

I

I
I

I

I

I

I

I

·1

I

I

I

I

I

BORING NO.:_R:.:..-_":...- _

GROUND ELEV.: Not surveye .,

TOT AL DEPTH:....;2:.:2....;f~t.__

S-6 (10 It. to 10 It. 6 in.) SAND. trace to some silt, with

gravel. Brown: line to coarse grained sand: well graded; <5%
silt: pieces 01 subangular to subrounded. line gravel; (SW)

HALLIBURTON NUS ENVIRONMENTAL CORPORATION I

SOIL AND ROCK DESCRIPTIONS

:.. ".

S-4 (6 It. to 7 It. 6 in.) SILTY SAND with gravel. Brown;
line to medium grained sand with trace percentage 01 coarse
grained sand; well graded; >12% silt: 1piece 01 subangular,
line gravel (0.5 in.) (SM)

S-7 (15 It. to 15 It. 10 in.) SAND, trace to some silt. Brown;
line to medium grained sand with ~race percentage 01 coarse
grained sand: well graded: <5% ·silt; (SW)

S-2A (2 It. to 3 It) SAND, trace 01 silt. Light grey; line
grained sand with trace percentages 01 medium and coarse
grained sand: mostly well unilormly graded; <5% silt: (SP)

S-3A (4 ft. to 5 It.) SAND. with trace to some silt. Similar to
S-2B. (SP)

S-2B (3 ft. to 3 It. 10 in.) SAND. with trace to some silt.
Light brown: line grained sand; poorly graded; <5% silt; (SP)

S-3B (5 It. to 6 It.) SAND. trace to some silt, with gravel.

Brown: line to medium grained sand with trace percentage 01

coarse grained sand; well graded; 5% to 12% silt; 2 pieces 01
angular, coarse gravel (1 in,): gravel pieces appear to be a
schist; (SW)

S-1 (0 to 18 in.) SAND, trace 01 silt. Light grey to tan; line
grained sand with trace percentages 01 medium grained sand;
mostly well graded; <5% silt; grass roots present 0 to 2
inches: (SP)

S-5 (8 It. to 9 It. 3 in.) SIL TY SAND with gravel. Dark
brown: line to medium grained sand with trace percentage 01
coarse grained sand; well graded; >12% silt; 1piece 01 angular.
coarse gravel (2 in.) that appears to be a schist; (SM)

DRILLED BY: T. Belsky/Geosearch .

LOGGED By:_K_';...J;;.;;a;...lk.;.;;u..;.t _

6 Oppm on sample;

Pushed rock ahead

of split barrel

sampler - lit tie

recovery; i ~ 10

It. on 6-17-93

10 Oppm on sample:

Blowing sand:

Grinding ­

temporary relusal

due to a boulder

15 Oppm on sample:

Grinding against

rock material

18 Oppm on sample;

Grinding against

rock material

22 Oppm on sample

REMARKS ON u

REC. ADVANCE OF z(!)
Q. o

in. BORING
:..J
(!)

18 Oppm on sample

INCLlNA TION:---,-Ver;;;;.;.;ti~c.;;.;al _

24

24

10

24

24

24

24 24 Oppm on sample:

Grinding against

rock material

PEN.

In.

TYPE- BLOWS

NO. PER 6'

S-I I-- 2 - 3

I~
8 - 10

S-2 l- II - 13

I~
13 - 18

S-3 I-- 9 - 12

I~
18 - 35

S-4 I-- 23 - 27

l~
17 - 17

S-5 I-- 12 - 16

I~
13 - 11

S-6 I- 22 - 26

I~
13 - 8

I-

S-7 I-- 63 -

X 100/4

I-

:%:
~ ..
Q.QJ
wQJ
0_

H4

f-2

H8

HO

O-{)

~ ..
..JQJw_

SAMPLE

PROJECT: NCBC - CTO 127

DATE STARTED: 6-17-93

DATE COMPLETED: 6-17-93

BORING LOG

PROJECT NO.: 8659

BORING NO.:...;.R;...-....;.4__

f-20

LEGEND:
TYPE-NO. - Type of sample

C - Rock core sample
S - SPlit llarrel sample

BLOWS PER 6' - 140 Ill. hammer
falling 30' to drive
a split llarrel sampler:
coring time per foot of rock

PEN - Penetr ation length of sampler
REC - Length of sample recovered
i-Natural ground water tallie

NOTES:

Borehole advanced by rotating 8-inch diameter hollow stem augers to
22 ft. Continuous split barrel samples collected until water table
(WT) intersected(i ~ 10 It. on 6-17-93). Additional samples

collected at5 loot intervals to roughly 10 It. below tp',l;;P...,g"JWT..~nr ..

to relusal. DATE: 10/08/93

PAGE: I OF 2
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INCLlN'TlON:..;...:..v=.:er~t1:::c=al:...-__-" LOGGED Br:_:.:.K.:..:J:.:a::;.lk:.::U.:,.t _

•
TOT AL DEPTH: 22 fl.

GROUND ELEV.: Not surveyel

BORING NO.:,-'-"R-_<4""-- _

)

SOIL AND ROCK DESCRIPTIONS

HALLIBURTON NUS ENVIRONMENTAL CORPORATION

S-8 (20 ft. to 21 ft.. 3 in.) SAND, trace of silt. with gravel.
Brown: fine to medium grained sand with trace percentage of
coarse grained sand: well graded; 5% sflt: fine gravel: (SW)

CHECKED BY: _

: DRILLED BY: T. Belsky/Geosearch

REMARKS ON

ADVANCE OF

BORING

15 Oppm on sample
Grinding against

a boulder

BEARING:_N:..:.,:/:...::A:...-. _

LOCATION: Camp Fogarty

24

SAMPLE

BLOWS PEN. REC.

PER 6' in. in.

S-8 21 - 17

IA 16 - 32

:I:
I- _ TYPE-
1t::
0_ NO.

1-20

>­UJt1l
....Jt1l
UJ_

I

I
I

I BORING LOG

PROJECT: NCBC - CTO 127

I DATE STARTED: 6-17-93

DATE COMPLETED: 6-17-93

I
1-22

END OF BORING @ 22 FT.: GROUNDWA TER MONITORING WELL
R-4 INSTALLED

I 1-24

1-26

f-28

I
I

f-30

I f-32

I 1-34

I 1-36

I
I

f-38

PROJECT NO.: 8659
BORING NO.:,_R_-4__1

I
I
I

f-40

LEGEND:
TYPE-NO. - Type of sample

C - Rock cor e sample
S - Split llarrel sample

BLOWS PER 6' - 140 Ill. hammer
falling 30' to drive
a split llarrel sampler:
coring time per foot 01 rock

PEN -' Penetr ation length of sampler
REC - Length of sample recovered
~ - Natural ground water tallie

NOTES:

Borehole advanced by rotating 8-inch diameter hollow stem augers to
22 ft. Continuous split barrel samples collected until water table
(WT) intersected (\1 @ 10 ft. on 6-17-93). Additional samples

collected at 5 foot 'intervals to roughly 10 ft. below tp"lO.'-'lWJUo.:JTM.u.. --1
to refusal. DATE: 10/08/93

PAGE: 2 OF 2



, '~. -,'.\ '" ••~ or
.._i' : •• ~'" • " • ~

BORING LOG HALLIBURTON NUS ENVIRONMENTAL CORPORATION I

BLOWS PEN. REC.

PER 6· in. in.

PROJECT: NCBC - CTO 127

DATE COI4PLETED: 6-16-93

I
I

I

BORING NO.:.....;.;;.R-...;..6;;.;,.A'--__

GROUND ELEV.: Not surveye I
TOT AL DEPTH:_l...;..6_ft _

SOIL AND ROCK DESCRIPTIONS

S-1 (Q to 20 in.) SAND, trace to some silt. with gravel. Tan:
fine sand with traces of medium and coarse sand: mostly well
graded: <5% silt: several pieces of subangular, fine and
coarse gravel: quartz pebble present; (SW)

DRILLED BY: T. Belsky/Geosearch

LOGGED BY:_K:..:.:.:..;J;,.=a~lk:.=.ut~. _

';;'C:~'ECKEO BY:!;;..;~";.,;,·;::,,;'~...;;,.;.. >_~....o.- _
;. 4 _.- . .• •

u
:I:C!l
0.. 0
~...J
C!l

REI4ARKS ON

ADVANCE OF

BORING

20 Oppm on sample

INCLINATION:_V:..;er::.:...;.:ti.:;.ca::;I _

LOCATION: Camp Fogarty

24

SAI4PLE

S-l I- 6 - 13

I~ 13 - 10

:I:
~ _ TYPE-

fu::
0_ NO.

O-{)

>­
Wll)
...Jll)w_

DATE STARTED: 6-16-93

S-2 - 7 - 6

4 - 5

24 19 Oppm on sample S-2 (2 ft. to 3 ft. 7 in.) SIL TY SAND with gravel. Tan; fine
sand with traces of medium and coarse sand; mostly well
graded: >12% silt; subrounded, fine gravel; (SM) I

-4 S-3 I-

I~
2 - I

3 - 5

24 19 Oppm on sample S-3 (4 ft. to 5 ft. 7 in.) SAND, trace of silt, with gravel.
Tan; fine sand with traces of medium sand: well graded; <5%
silt: fine gravel: (SP)

I

f-10

--12

S-4 - 6'- 10

I~ 22 - 31

S-5 - 10 - 18

~ 13 - 15

S-6 c- 10 - 16

~ 13 - 18

24

24

24

17 Oppm on sample;
Auger grinding
through boulder;
perched ~ I!l 6.5
ft. on 6-16-93

17 Oppm on sample:

Auger grinding

through boulder:

19 Oppm on sample:

Damp sediment ­

i I!l 10.5 ft. on

6-16-93

S-4A (6 ft. to 6 ft. 11 in.) SAND, trace of silt. Tan-Grey:
fine sand: poorly graded: <5% silt: (SP)

S-4B (6 ft. 11 in. to 7 ft. 5 in.) SAND, trace of silt. Dark

brown: fine sand with traces of medium and coarse sand:
mostly well graded; <5% silt: (SP)

S-5 (8 ft. to 9 ft. 5 in.) SAND, trace of silt, with gravel.
Light brown to tan: fine sand with traces of medium sand: well
graded: <5% silt: pieces of angular, fine gravel (quartz
pebble), and angular coarse gravel present: (SP)

S-6 (10 ft. to 11 ft. 7 in.) SAND, trace to some silt, with
gravel. Brown; fine sand with traces of medium and coarse
sand: well graded: <5% silt: pieces of angular, coarse (1.5 in.)
gravel (quartz pebble) present: (SP)

I
I
I
I

--14 I
--16

S-7 I-

IX
f-

12 ­
100/2

24 13 Oppm on sample:
Sediment
saturated
Refusal !!l 16 ft.:

End of boring

S-7 (15 ft. to 15 ft. 8 in.) SAND, trace to some silt. Brown:
fine and medium sand with traces of coarse sand: well graded;
<5% silt: (SW)

END OF BORING !!l16 FT. - REFUSAL: BOREHOLE
BACKFILLED AND ABANDONED: NO GROUNDWA TER
MONITORING WELL INST ALLED IN R-5A

I
I

f-t8

I
f-20

LEGEND:
TYPE-NO. - Type of sample

C - Rock core sample
S - Split barrel sample

BLOWS PER 6' - 140 lb. hammer
lalling 30' to drive
a split barrel sampler:
coring time per loot of rock

PEN - Penetration length 01 sampler
REC - Length 01 sample recovered
i-Natural ground water table

NOTES:

Borehole advanced by rotating 8-inch diameter hollow stem augers to
16 ft. Continuous split barrel samples collected until water table
(WT) intersected (i I!l 10.5 ft. on 6-16-93: perched WT Ii! 6.5 ft.).

Additional samples collected at 5 foot intervals to rO,,.'loIoI.II"h,ll""'-l,v11"'""-1,1ft.... --t

below the WT or to a point of refusal. Refusal DATE' 10/08/93 PROJECT NO.: 8659
at 16 ft. R-5A boring backfilled and abandoned. : 1 OF I BORING NO.: R-5A
Monitoring well set@R-5B.adjaCenttoR-5A. PAGE•....;..;;;.;"......;.,----

I
I
I



TOT AL DEPTH:_1:.::.6 _

GROUND ELEV.: _

BORING NO.:...;A:.:..-...:6B=- _

SOIL AND ROCK DESCRIPTIONS

. -,~ .',
. 9';' _ •

HALLIBURTON NUS ENVIRONMENTAL CORPORAnON

. ~ .

CHECKED By: _

':bRILLED BY: T. Belsky/Geosearch

NO SOIL SAMPLES COLLECTED. SEE BORING LOG R-5A FOR
ALL'SOIL AND ROCK DESCRIPTIONS

LOCATION: Camp Fogarty

".
INCLINATI,?N:_v.;.,er~ti;,;;.c"7~I_---.,-:-_,LOG~ED B.y:_K..;.,..;.J;.;;a"':'lk;,;;.ut'---:-- _

BEARING:_N;.;.;I...;A~ _

I SAIolPLE REIolARKS ON u

>-
:I: :i:(.!)

I
~- TYPE- BLOWS PEN. REC. ADVANCE OF ~o

Will ~Ill :-J...Jill Will
NO. PER 6' in. in. BORINGw_ 0_ (.!)

kJ

I BORING LOG

PROJECT: NCBC - CTO 127

I DATE STARTED: 6-16-93

DATE COIolPLETED: 6-16-93

I
1-2

I
I
I
I

-8

I
I

-10

I
I f-l4

I
I
I

-16

HB

REFUSAL l!1 16 FT.

END OF BORING - INSTALLED GROUNDWATER MONITORING
WELL R-SB

I
I
I

20

LEGEND:
TYPE-NO. - Type of sample

C - Rock core sample
S - Split barrel sample

BLOWS PER 6' - 140 lb. hammer
falling 30' to drive
a split barrel sampler:
coring time per foot of rock

PEN - Penetration length of sampler
REC - Length of sample recovered
~ - Natural ground water table

NOTES:

Borehole advanced by rotating B-inch outside diameter hollow stem
augers to 16 It. Relusal l!1 16 It. No soil samples were collected.
All soils descriptions lor boring R-5A applicable to boring R-SB.
located less than Sleet away. R-SB was drilled bec~'IIIloiI'.lo\O-I",r.oo.L.l"'f"il,jjI.IQl","I -I
was encountered in R-SA @ 16 It. Because refusal W 3sDATE·l0/08/93 PROJECT NO.: 8659
also encountered in R-S8 at same depth. : 1OF 1 BORING NO,', R-5B
monitoring well R-S8 was installed. PAGE,--.;; _



PROJECT: NCBC - CTO 127

PROJECT LOCATION:,-::;.D=.;av:.:.:ls:.:.v.::.;iII~e,,-,"R.:.:I .....:.:.R-....;�:...- _

BdRiNG~Nb::+,~R;;~:,..:I-------------­
~' \~,,;j:~~~.~' '... ~(.' .
BORING LOCA TION:.-:::.;Ca::;,m::tp:...,:F...,:o::..;;gL:::a:...,:rt:.Ly _

CLIENT: U.S.Navy,'" '::'.'c'"'-." ...~!'.", ","<j~ii.;;':L<i:,«.
.~ .' .. ,. ~ t ,-

CONTRACTOR: Environmental Drilling Inc. ' DRiLL~~: ~ 'C. Sta~a~:: : .:: "

LOGGED BY: P. Young DATE:.....::.6:...:/'.:..:7/~9:.:,3 PROJECT NO.:.-:::.;S6:::..:5::::9~ _

CHECKED BY: DATE:

I
I

ELEVATION TOP OF PROTECTIVE
CASING .:..M;.::S::,L _

ELEVATION TOP OF
RISER PIPE .:..M.:,:S:.:,L _

l;...--__ LENGTH OF PROTECTIVE CASING ABOVEr GROUND SURFACE
I r--.+- LENGTH OF RISER PIPE ABOVE GROUND

SURFACE

2.9'

2.5'
I
I

I

I
I
I

I
I

I
I
I
I
I

I
I

7'

N/A

Silica sand

2" G 2 3/S"

2" G 2 3/S"

4"

N/A

13 feet

Silica sand

Schedule 40 PVC

3'

Silica sand

0.010 slotted
Schedule 40 PVC

S'

N/A

l'

Bentonite chips

"

Steel

12.5'

Cement

, 6"

___DEPTH TOP OF SEAL

___TYPE OF SEAL

I+-__DEPTH BOTTOM OF SEAL

1+-__ DEPTH BOTTOM OF SEAL

, ..t.-__TYPE OF BACKFILL AROUND RISER PIPE

~:lo.,f--_I.D. AND 0.0. OF RISER PIPE
~~__TYPE OF RISER PIPE

f-F~_-TYPE 01= SURFACE SEAL

il:t-~__ THICKNESS OF SURFACE SEAL BELOW GROUND
SURFACE

t-IoooiI...+---I.D. OF PROTECTIVE CASING
H~...+-__TYPE OF PROTECTIVE CASING
~~~__DEPTH BOTTOM OF CASING

....__TYPE OF BACKFILL BELOW BOTTOM SEAL

,~__TYPE OF BACKFILL AROUND PERVIOUS
SECTION

t...=~;..;'~'I--__DEPTH BOTTOM OF PERVIOUS SECTION

1--_....;.. TYPE OF SEAL

1----i'Ollf-if---DEPTH TOP OF PERVIOUS SECTION
1+-__ DIAMETER OF BOREHOLE

1'+-'"":"f--- TYPE OF PERVIOUS SECTION
:'+':"'.=...1--- TYPE OF OPENINGS

r+--+--- 1.0 AND 0.0. OF PERVIOUS SECTION

. . . . . . . 1+-__ DEPTH TOP OF SEAL

'-----.1+---END OF BORING

General
soil
conditions
(not
to
scale)

GROUND
ELEVATION



IT ft.

IT ft.

Schedule 40 PVC

Not Installed

2 In./2.5 in.

SlRca Send

NA

0.010 slots,

5 ft.

Not Installed

NA

Bft.

Bin.

Bentonite chips

Steel
3 ft.

10 ft.

6 In.

2 In./2.5 In.

Bentonite Grout

Cement

Bin•

2 ft.

PVC

11 In.

BORING NO•.;..'.:.:R~-:::.2 _

BORING LOCATION:.....::;Ca~mp%,.;F..::0:.:ag=ar~tyL.- _

PROJECT NO.:...;B:::,:6:,:5;=.9 _

___TYPE OF SEAL

__DEPTH BOTTOM OF SEAL

___DEPTH TOP OF SEAL

___ TYPE OF SEAL

___DEPTH TOP OF SEAL

1+-_DEPTH BOTTOM OF SEAL

4+__TYPE OF BACKFILL BELOW BOTTOM SEAL

,~+--__ TYPE OF BACKFILL AROUNDRISE~ PIPE

~",+-__ I.D. AND 0.0. OF RISER PIPE
~.>+-__ TYPE OF RISER PIPE

1i:t"""oM4__THICKNESS OF SURF ACE SEAL BELOW GROUND
SURFACE

....~-.+-__ I.D. OF PROTECTIVE CASING

....~....,...__. TYPE OF PROTECTIVE CASING

I".""""d---DEPTH BOTTOM OF CASING

FFi.....--TYPE OF SURFACE SEAL

.4+-_TYPE OF BACKFILL AROUND PERVIOUS
SECTION

...,::::::;~~__DEPTH BOTTOM OF PERVIOUS SECTION

t---+-I-f---- DEPTH TOP OF PERVIOUS SECTION
, 'f+---DIAMETER OF BOREHOLE

1+-4---TYPE OF PERVIOUS SECTION
~r-+__ TYPE OF OPENINGS

1'4--t---:-_I.D AND 0.0. OF PERVIOUS SECTION

l LENGTH OF PROTECTIVE CASING ABOVE
T GROUND SURFACE

r---,+ LENGTH OF RISER PIPE ABOVE GROUND
SURFACE

'----.l+-__END OF BORING

5 ft.

6 ft.

17 ft.

SAND WITH GRAVEL.
TRACE OF SILT

TOP OF WATER TABLE AT 6
FT. ON 6-17-93

3 ft.

SILTY SAND

B ft.

10 ft.

1ft.

General 4 ft.
soil ---------
conditions ORGANIC MATERIAL. SILTY
t~OI SAND WITH GRAVEL
scale)

GROUND
ELEVATION Not surve ed MSL

ELEVAlION TOP OF
RISER PIPE Not surveyed MSL

ELEVATION TOP OF PROTECTIVE
CASING Not surveyed MSL

• . '.',:,~<l'"'''
d

t
..

I ...- ....._..._.. _H_A_L_LI..;;8...;.U_RT_O_N_N_U_S_E;;;;.N_V_IR_O_N_M_EN;.;.T.....;.A.;.;L....;;C;.;;ORP~ O;.;.R..;.;A..;.TI;.;;O.,N
PROJECT: NeSt - eTO 127 )'. PAGE: 1 OF 1I PROJECT LOCATION:..;E:;:•...:G::.;ree=n.::;wl::::ch:.:!,•..:,R:.:.I ~~._..._.__~__-..,,-- ..;R~-...:;2:..,·":-::'.-:-~.~ --:- _

'. .: <. •• "- ..~,': ;"~.' •

CLIENT: NAVFACI CONTRACTOR:.-=.;Geo=s;:;.:ear::.c;:;.:h.:..- DRILLER: T. Belsky

LOGGED BY: K. Jalkut DATE: 6-18-93

I ~C=H~E~C~KE~D~BY~:=W~.~J.=M=a~rt~ln======~D~A~T~E:~'O~-~25~-~9~3=======================~
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HALLIBURTON NUS ENVIRONMENTAL CORPORATION I
PAGE: 1 OF 1

'. ,;.:.

't ;.. f····':; ..:

PROJECT: NCBC - CTO 127

PROJECT LOCA TION:,~D=-av:.:;is:.:.v.:::iII~e,'-.:.R.::.I -:.:,R--.;3::.- _
• ( . '. t :,,/ .~;:;..I.., ;::,.. • _' l'~'''::~

CLIENT: U.S. Navy ::; <GliiN.::.,.!L.')\..~:i',·,. _;;.'i~~:(~~~i;".,- '. BORING:NO::,{R'-t3
';.~ - . .;-...., ".' ",-"j.j'::..:~\h~· "".;';"';:':.::.--------------

I
CONTRACTOR: Environmental Drilling, Inc. DRILLER: C. Stamas BORING LOCATION: Camp FogartylRange A I
LOGGED BY:.....:....:P.-:Y:..::o~un:.:.igz...- DATE: 6/16/93 PROJECT NO.:~S6::..;:5~9 _

~C~H~E~C;KE~D~BY~:==========~D~A~T~E=:===========================d I
ELEVATION TOP OF PROTECTIVE
CASING ...;.M.:,:S;.=L _

ELEVATION TOP OF
RISER PIPE ..:.M.:,:S;.=L _

1;--__ LENGTH OF PROTECTIVE CASING ABOVEr GROUND SURFACE
.-----..I;-- LENGTH OF RISER PIPE ABOVE GROUND

SURFACE

None/Roadbox

NonelGround surface
I
I

I
I
I

I
I

I

I
I
I
I
I

I

N/A

IS feet

Silica sand

2" & 2 3/S"

Schedule 40 PVC

N/A

Silica sand

0.010 slotted

2" & 2 3/S"

S'

10'

Steel
6"

4"

< ,. Flush mount

17.5'

N/A

6'

Schedule 40 PVC

Bentonite chips

Sand to 3'/Grout to 2'

< I' Flush mount

Cement

___ TYPE OF SEAL

___DEPTH TOP OF SEAL

\+-__DEPTH BOTTOM OF SEAL

1+-__ DEPTH BOTTOM OF SEAL

, ..+--__ TYPE OF BACKFILL AROUND RISER PIPE

~~__1.0. AND 0.0. OF RISER PIPE
~~__TYPE OF RISER PIPE

1+=Oi=t--_TYPE OF SURFACE SEAL

1.I-o~__ THICKNESS OF SURF ACE SEAL BELOW GROUND
SURFACE

",...~__1.0. OF PROTECTIVE CASING
"'..,j~__ TYPE OF PROTECTIVE CASING
I'(..,jl>o.+--- DEPTH BOTTOM OF CASING

++-__ TYPE OF BACKFILL BELOW BOTTOM SEAL

.~__TYPE OF BACKFILL AROUND PERVIOUS
SECTION

~~~:...-__DEPTH BOTTOM OF PERVIOUS SECTION

1--__ TYPE OF SEAL

1---looI.....-f---- DEPTH TOP OF PERVIOUS SECTION
1+-__ DIAMETER OF BOREHOLE

~.,..:..f---- TYPE OF: PERVIOUS SECTION
::::iiio+-:-.;....j--- TYPE OF OPENINGS

~-+-__1.0 AND 0.0. OF PERVIOUS SECTION

. . . . . . . I.-__DEPTH TOP OF SEAL

L- ~--ENDOF BORING

General
soil
conditions
(not
to
scale)

GROUND
ELEVATION

L....- ----J 1



. ","'-.

HALLIBURTON NUS ENVIRONMENTAL CORPORAnON

22 ft.

Silica Sand

Schedule 40 PVC
0.010 slots

Steel

2 In./2.5 In.

Not Installed

6 In.

Not Installed

2 In./2.5 In.

NA

22 ft.

NA

6 ft.

Cement

8 In.

I foot

12 ft.

10 ft.

Bentonite chips

Bentonite Grout

8 In.

PVC

None/Roadbol

None/Ground surface

BORiNG NO.~·.:.:R_-4~ _

BORING LOCATION:-:C::,:a:::m:r;p...:.F...:o:.l;l.9a::r..:..tyL..- _

PROJECT NO.:_8;;;,;6;.::5;.;:;.9 _

__DEPTH TOP OF SEAL

___TYPE OF SEAL

~__DEPTH BOTTOM OF SEAL

r--_DEPTH BOTTOM OF SEAL

""'1---- TYPE OF BACKFILL AROUND RISER PIPE

~~__1.0. AND 0.0. OF RISER PIPE
~~__TYPE OF RISER PIPE

FF~-- TYPE OF SURFACE SEAL

ilt"""l~__THICKNESS OF SURFACE SEAL BELOW GROUND
SURFACE "

rt-l"d---I.D. QF PROTECTIVE CASING
rt-l"d---TYPE OF PROTECTIVE CASING
N,...."d---DEPTH BOTTOM OF CASING

.~__TYPE OF BACKFILL AROUND PERVIOUS
SECTION

L...;:::;~...;...;.__DEPTH BOTTOM OF PERVIOUS SECTION

___TYPE OF SEAL

.-+-__TYPE OF BACKFILL BELOW BOTTOM SEAL

r--fooI_f----DEPTH TOP OF PERVIOUS SECTION
t+-__DIAMETER OF BOREHOLE

fo+-,'""i'f--__ TYPE OF PERVIOUS SECTION
.....+-:...~__ TYPE OF OPENINGS

t+--+--_I.O" AND" 0.0. OF PERVIOUS SECTION

1_'-'--__LENGTH OF PROTECTIVE CASING ABOVEr GROUND SURFACE
I,..---,.+- LENGTH OF RISER PIPE ABOVE GROUND

SURFACE

. . . . . . .
1+-__ DEPTH TOP OF SEAL

."t.·.· ::.: ....

L..- ~--END OF BORING

6 ft.

6 ft.

SAND. TRACE OF SILT

o ft.

I ft.

22 ft.

SILTY SAND WITH GRAVEL

10 ft. / i (6-17-93)

12 ft.

3 ft.

SAND. TRACE TO SOME
SILT. SOME GRAVEL

General
soil
conditions SAND. SOME SILT. WITH"
(not

to GRAVEL
scale I

GROUND
ELEVATION Not surveyed MSL

ELEVATION TOP OF
RISER PIPE Not surveyed MSL

ELEVATION TOP OF PROTECTIVE
CASING Not surveyed MSL

PROJECT: NCBC - CTO 127 PAGE: I OF I
,; " '"

PROJECT LOCA TION:_E;::;,;,,",,G;.;.reen=;;.;.wlc:=;h.~R;.:.I '~"_·-:-::- ~-_ ,...R~,:~4:..:·•. 7::::-.·~__-., _

CLIENT: NAVFAC

CONTRACTOR:_G,;;.,eo.......s.;;.;ear=ch""- DRILLER: T. Belsky

LOGGED BY: K. Jalkut DATE: 6-17-93

CHECKED BY: W.J. Martin DATE: 10-25-93
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I

HALLIBURTON NUS ENVIRONMENTAL CORPORAlIONI
PROJECT: NCBC - CTO 127 PAGE: OF

PROJECT LOCATION:....;E::.;...;:G;.;.reen=::;,wlC:.:,·h.:.::..:.R::.I..-,;.~--""'__.;"".-~ -'-.;.....;...:.....:._ .;..;'R~-o;,,;:5;:B-'- _

CLIENT: NAVFAC BORING NO.:....;R;...;.-..;:5;:B _

CONTRACTOR:,-=.Geo=s::;ear=ch~ DRILLER: T. Belsky BORING LOCATlON:--:::;ca:=m::.tp:..:F~O~gl:::a::.:rt'J..y 1
LOGGED BY: K. Jalkut DATE: 6-16-93 PROJECT NO.:--:::;86::.;:5:.:::9 _

~C=H=E=C=K=E=D=B=Y=:~w=.J~.~'"'a~r~tl~n======~D~A~T~E~:~1~0-~2~5~-~93~========================dl

ELEVATION TOP OF PROTECTIVE
CASING Not surveyed ,",SL

ELEVATION TOP OF
RISER PIPE Not surveyed ,",SL

l LENGTH OF PROTECTIVE CASING ABOVE
T GROUND SURFACE

.--..... LENGTH OF RISER PIPE ABOVE GROUND
SURFACE

None/Roadbox

None/Ground surface

I
I

o tt.

GROUND
ELEVATU'IN Not surveyed ,",SL

I
I

I

I
I
I
I
I

I
I

I
I

Not Installed

NA

2 In./2.5 In.
0.010 slots

NA

Schedule 40 PVC

Not Installed

7 tt.

Silica Sand

16 ft.

12 ft.

II tt.

8 In.

Bentonite chips

2 In./2.5 In.
PVC

Bentonite Grout

Cement

Steel

6 In.

8 In.

1 toot

___ TYPE OF SEAL

___DEPTH TOP OF SEAL

__DEPTH BOTTOM OF SEAL

___ TYPE OF SEAL

___DEPTH TOP OF SEAL

, ....loI--__TYPE OF BACKFILL AROUND RISER PIPE

~~__I.D. AND 0.0. OF RISER PIPE
~~__TYPE OF RISER PIPE

~f""!ool,..-.._THICKNESS OF SURFACE SEAL BELOW GROUND
SURFACE

t-,l .....+---I.D. qF PROTECTIVE CASING
t-,l..-.+-__ TYPE OF PROTECTIVE CASING
f'(~"o!-__DEPTH BOTTO'"' OF CASING

1o£4'~__DEPTH BOTTO'"' OF SEAL

~i+-__ TYPE OF SURFACE SEAL

~__TYPE OF BACKFILL BELOW BOTTOM SEAL

,~__TYPE OF BACKFILL AROUND PERVIOUS
SECTION

L.;:::;...J",i.....:..l DEPTH BOTTO'"' OF PERVIOUS SECTION

f----+01~~--DEPTH TOP OF PERVIOUS SECTION
, . i+-__DJA,",ETER OF BOREHOLE

i+,,..+..__ TYPE OF PERVIOUS SECTION
=tii-+-:-.:......l-__ TYPE OF OPENINGS

I+--!---I.D AND 0.0. OF PERVIOUS SECTION

16 tt.

SAND WITH TRACE OF SILT

SAND WITH SILT &
GRAVEL: i 110.5 FT. ON
6-16-93

12 tt.

SAND WITH TRACES OF
SILT & GRAVEL: PERCHED
i @ 6.5 FT.

7 tt.

I ft.

SAND WITH SILT &GRAVEL

I ft.

General
soil
condItions
(not

to
scale)

'-- .l+-__END OF BORING 16 ft

I
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APPENDIX C

SLUG TEST CALCULATION TABLE
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SLUG TEST CALCULATION TABLE
CAMP FOGARTY FIRING RANGE

pEPTH 01 LOWER THICK- DEPTH TO HEIGHT OF LENGTH INNER RADIUS TO
WELL SCREEN TYPE WATER ·AQUIFER NESS OF SCREEN WATER IN OF WELL WELL ORIGINAL
NO. IN OF NOTES LEVEL BOUN- AQUIFER BOnOM WELL SCREEN RADIUS RADIUS AQUIFER

TEST DARY D H L rc rw
(in) (in) lin) (in) (in) (in) (in) (In) (in)

R-1 Over- Ri- BolIom of AQUifer bottom at screen boltom 118.00 150 32.0 150.0 32.0 32.0 1.00 1.32 2.00
burden ling aquifer Bottom of aquifer 5' below screen 118.00 210 92.0 150.0 32.0 32.0 1.00 1.32 2.00

head uncef1ain, 8oltom of aQUifer 10' below screen 118.00 270 152.0 150.0 32.0 32.0 1.00 1.32 2.00
. test lIlMSurecI Bottom of aquifer 15' below screen 118.00 330 212.0 150.0 32.0 32.0 1.00 1.32 2.00

nlCOIIerV. Bottom of aauifer2O' below screen 118.00 390 272.0 150.0 32.0 32.0 1.00 1.32 2.00
Boltomof Aquifer bottom at screen bottom 118.00 150 32.0 150.0 32.0 32.0 1.00 1.32 2.00
aquifer Bottom of aquifer 5' below screen 118.00 210 92.0 ·'50.0 32.0 32.0 1.00 1.32 2.00
uncef1aln, Bottom of aquifer 10' below screen 118.00 270 152.0 150.0 32.0 32.0 1.00 1.32 2.00
adjusted Bottom of aQUifer 15' below screen 118.00 330 212.0 150.0 32.0 32.0 1.00 1.32 2.00
nICO\I8fV. Bottom of aQUifer 20' below screen 118.00 390 272.0 150.0 32.0 32.0 1.00 1.32 2.00

R-2 Over- Ri- Bottom of Aquifer bottom at screen bottom 82.50 204 121.5 204.0 121.5 84.0 1.00 1.00 4.00
burden sing aquifer Bottom of aquifer 5' below screen 82.50 .. 264 181.5 ·204.0 121.5 84.0 1.00 1.00 4.00

,0•• head unoertain, , Bottom of aquifer 10' below screen 82.50 324 . 241.5 204.0 . 121.5 84.0 1.00 1.00 4.00
test lIlMSurecI Bottom of aquifer 15' below screen '82.50 384 .301.5 ·.204.0 121.5 84.0 1.00 '1.00 4.00

~ Bottom of aQUifer 20' below Icreen 82.50 444 361.5 204.0 . 121.5 84.0 1.00 1.00 4.00
Bottom of Aauifer bottom at screen bottom 82.50 204 . 121.5 ·204.0 .·121:5 84.0 1.00 1.00 4.00
aquifer Bottom of aquifer S' below screen 82.50 264 181.5 204.0 121.5 84.0 1.00 1.00 4.00
Uncef1aIn, Bottom of aquifer 10' below screen 82.50 324 241.5 204.0 121.5 84.0 1.00 1.00 4.00
adjusted Bottom of aQUifer 1S' below screen 82.50 384 301.5 204.0 121.5 84.0 1.00 1.00 4.00 ,

Bottom of aQUifer 20' below screen 82.50 444 361.5 204.0 121.5 84.0 1.00 1.00 4.00
R-'3 Over,", Ri-· BolIomof Aquifer bottom at screen bottom 110.00 210 100.0 210.0 100.0 .90.0 1.00 1.00 2.00

burden sing aquifer Bottom of aQUifer 5' below screen 110;00 270 160.0 210.0 100.0 90.0 1.00 1.00 2.00
head uncef1ain Bottom of aquifer 10' below screen 110.00 330 220.0 ' 210.0 100.0 90.0 1.00 1.00 2.00
test Bottom of aquifer 1S' below screen 110.00 390 280.0 210.0 100.0 90.0 1.00 1.00 2.00

Bottom of aQUifer 20' below screen 110.00 450 340.0 210.0 100.0 90.0 1.00 1.00 2.00
R-4 Over- Ri- 8oItorn of Aquifer bottom at screen bottom 209.00 264 55.0 264.0 55.0 55.0 1.00 2.18 4.00

burden sing aquifer Bottom of aquifer 5' below screen 209.00 324 115.0 264.0 55.0 55.0 1.00 2.18 4.00
head uncef1aln Bottom of aquifer 10' below screen 209.00 384 175.0 264.0 55.0 55.0 1.00 2.18 4.00
test Bottom of aQUifer 15' below screen 209.00 444 235.0 264.0 55.0 ·55.0 1.00 2.18 4.00

Bottom of aQUifer 20' below screen 209.00 504 295.0 264.0 55.0 55.0 1.00 2.18 4.00
R 5 Over Ri Bottom of Aquifer bottom at refusal 162.00 198 36.0 192.0 30.0 30.0 1.00 2.18 4.00

burden sing aquifer Bottom of aquifer S' below refusal 162.00 258 96.0 192.0 30.0 30.0 1.00 2.18 4.00
head uncertain Bottom of aquifer 10' below refusal 162.00 318 156.0 192.0 30.0 30.0 1.00 2.18 4.00
test Bottom of aquifer 1S' below refusal 162.00 378 216.0 192.0 30.0 30.0 1.00 2.18 4.00

Bottom of aQUifer 20' below refusal 162.00 438 276.0 192.0 30.0 30.0 1.00 2.18 4.00
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SLUG TEST CALCULATION TABLE
CAMP FOGARTY FIRING RANGE

""

"

".,\.

..~:'\

. -_,1

:=;,';.'

:~~
.~: "

:..<....
~ f'.-:'.:~-

~~",;.;

t:·'.

J~~

~~-
~J.. ; ., ...
~~.

~'~

;~~: .
~~;_..' ~ --.

j.,~r~

.,~.

~'~~'.
t,.,sr'
~~{.

}.-Ii:
'::-i.:,

!;~1,
~~;;f~ .
t~-~)

,;?!/!.;;-
•.. ~<;~.

.' START START RE- TIME OF RECOVERY EFFEC-
WELL SCREEN TYPE TIME OF COVERY TEST ATTEST RATIO PARAMETERS VALUE TIVE
NO. IN OF NOTES TEST READING POINT POINT Urw OF RADIUS

TEST to yo t yt A B C In(Re/rw) Re
(min) (ft) (min) (ft) (in)

R-1 Over- Ai-: BoUomof Aquifer bottom at screen bottom 0 0.21 0.50 0.02 16.0 -- -- 1.50 2.039 15.362
burden sing aquifer-- Bottom of aquifer 5' below screen 0 0.21 0.50 0.02 16.0 2.00 0.30 -- 1.708 11.035

head Uncer1BIn, Bottom of aquifer 10' below screen 0 0.21 0.50 0.02 16.0 2.00 0.30 -- 1.671 10.633
test measured Bottom of aquifer 15' below screen 0 0.21 0.50 0.02 16.0 2.00 0.30 -- 1.650 10.412

II'8COY8IV. Bottom of aquifer 20' below screen 0 0.21 0.50 0.02 16.0 2.00 0.30 -- 1.635 10.262
Bottom of Aquifer bottom at screen bottom 0 0.112 0.50 0.01 16.0 -- -- 1.50 2.039 15.362
aquifer Bottom of aquifer 5' below screen 0 0.112 0.50 0.01 16.0 2.00 0.30 -- 1.708 11.035
uncer1Bin, Bottom of aquifer 10' below screen 0 0.112 0.50 0.01 16.0 2.00 0.30 -- 1.671 10.633
adjusted Bottom of aquifer 15' below screen 0 0.112 0.50 0.01 16.0 2.00 0.30 -- 1.650 10.412

! 1'8COY8IV. Bottom of aquifer 20' below screen 0 0.112 0.50 0.01 16.0 2.00 0.30 -- 1.635 10.262
R-2 Over- Ai- BoUomof Aquifer bottom at screen bottom 0 1.20 3.00 0.27 21.0 -- -- 1.70 2.480 47.775

burden sing aquifitr Bottom of aquifer 5' below screen 0 1.20 3.00 0.27 21.0 2.15 0.30 -- 2.158 34.629 '
head uncer1Bln, Bottom of aquifer 10' below screen 0 1.20 3.00 0.27 ,21.0 2.15 0.30 -- 2.113 33.100
test measured Bottom of aquifer 15' below screen 0 1.20 3.00 0.27 21.0 2.15 0.30 -- 2.088 32.265

recxJYerv. Bottom of aouifer 20' below screen 0 1.20 3.00 0.27 21.0 2.15 0.30 -- 2.070 31.697
Bottom of Aquifer bottom at screen bottom 0 1.28 4.00 0.08 21.0 -- -- 1.70 2.480 47.775
aquifer Bottom of aquifer 5' below screen 0 1.28 4.00 0.08 21.0 2.15 0.30 -- 2.158 34.629
uncer1Bln, Bottom of aquifer 10' below screen 0 1.28 4.00 0.08 21.0 2.15 0.30 -- 2.113 33.100
adjusted Bottom of aquifer 15' below screen 0 1.28 4.00 0.08 21.0 2.15 0.30 -- 2.088 32.265 .
recovery. Bottom of aQUifer 20' below screen 0 1.28 4.00 0.08 21.0 2.15 0.30 -- 2.070 31.697

R-3 Over- Ai- Bottom of Aquifer bottom at screen bottom 0 0.85 0.20 0.41 45.0 -- -- 2.50 2.970 38.970
burden sing aquifer Bottom of aquifer 5' below screen 0 0.85 0.20 0.41 45.0 2.80 0.55 -- 2.598 26.862

head uncer1Bln Bottom of aquifer 10' below screen 0 0.85 0.20 0.41 45.0 2.80 0.55 -- 2.542 25.401
test Bottom of aquifer 15' below screen 0 0.85 0.20 0.41 45.0 2.80 0.55 -- 2.510 24.610

Bottom of aquifer20' below screen 0 0.85 0.20 0.41 45.0 2.80 0.55 -- 2.488 24.076
R-4 Over Ai Bottom of AQUifer bottom at screen bottom 0 1.05 0.20 0.37 13.8 -- -- 1.40 1.918 27.217

bur~,e.n 81ng aquifer, Bottom of aquifer 5' below screen 0 1.05 0.20 0.37 13.8 2.00 0.30 -- 1.602 19.852
head uncer1Bln Bottom of aquifer 10' below screen 0 1.05 0.20 0.37 13.8 2.00 0.30 -- 1.564 19.114
test Bottom of aquifer 15' below screen 0 1.05 '0.20 0.37 13.8 2.00 0.30 -- 1.543 18.710

Bottom of aouifer 20' below screen 0 1.05 0.20 0.37 13.8 2.00 0.30 -- 1.528 18.435
R-5 Over- Ai- BoUomof Aquifer bottom at refuml 0 0.132 5.50 0.06 7.5 1.75 0.25 -- 1.261 14.121

burden 81ng aquifer Bottom of aQUifer 5' below refusal 0 0.132 5.50 0.06 7.5 1.75 0.25 -- 1.146 12.581
head uncer1Bin Bottom of aquifer 10' below refusal 0 0.132 5.50 0.06 7.5 1.75 0.25 -- 1.118 12.238
test Bottom of aquifer 15' below refusal 0 0.132 5.50 0.06 7.5 1.75 0.25 -- 1.102 12.044

Botto", of aquifer 20' below refusal 0 0.132 5.50 0.06 7.5 1.75 0.25 -- 1.091 11.909
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SLUG TEST CALCULATION TABLE
CAMP FOGARTY FIRING RANGE

HYDRAULIC HYDRAULIC HYDRAULIC
WELL SCREEN TYPE CONDUC- CONDUC- CONDUC-
NO. IN OF NOTES TIVITY TIVITY TIVITY

TEST K K .K
(in/mlnl (ft/dayl (cm/secl

R-1 Over- Ai Boaomof Aquifer bottom at screen bottom 2.62E-01 31.46 1.11E-02
burden sing aquHer Bottom of aquifer 5' below screen 2.20E-01 26035 9030E-03

head uncertail\ Bottom 01 aquifer 10' below screen 2.15E-01 25.78 9.10E-03
teat _ured Bottom 01 aquifer 15' below screen 2.12E-01 25.46 8.98E-03

I recovery. Bottom of aquifer 20' below screen 2.10E-01. 25.23 8.90E-03
Bot,tom of Aquifer bottom at screen bottom 2.69E-01 32.32 1.14E-02
aquHer Bottom of aquifer 5' below screen 2.26E-01 27.08 9055E-03
uncertail\ Bottom of aquifer 10' below screen 2.21E-01 26.49 9.34E-03
adjusted- Bottom 01 aquifer 15' below screen 2.18E-01 26.16 9.23E-03
recoverv. Bottom of aaulfer 20' below screen 2.16E-01 25.93 9.15E-03

R-2 Over- Ai- Bouomol Aquifer bottom at screen bottom 7.27E-03 0.87 3.08E-04
burden; . sing aquifer Bottom of aquifer 5' below screen 6.33E-03 0.76 2.68E-04

head uncertall\ Bottom'of aquifer 10'. below screen 6.19E-03 0.74 2.62E-04
teat _ured·, Bottom of aquifer 15' below screen 6.12E-03 0.73 2.59E-04

recoverv. Bottom 01 aauifer 20' below screen ·6.07E-03 0.73 2.57E-04..
·1.03E-02 1.23 4.35E-04Bottom 01 Aquifer bottom at screen bottom

aquifer Bottom 01 aquifer 5' below screen 8.95E-03 1.07 3.79E-04
uncermil\ Bottom of aquifer 10' below screen 8.76E-03 1.05 3.71E-04
adjusted Bottom of aquifer 15' below screen 8.65E-03 1.04 3.66E-04
recoverv. Bottom 01 aquifer 20' below screen 8.58E-03 1.03 3.63E-04

R-3 Over- Ai- 8ottom of Aquifer bottom at screen bottom 6.05E-02 7.27 2.56E-03
burden sing aquifer Bottom of aquifer 5' below screen 5.30E-02 6.36 2.24E-03

head unoeitBin Bottom of aquifer 10' below screen 5.18E-02 6.22 2.19E-03
teat Bottom of aquifer 15' below screen 5.12E-02 6.14 2.17E-03

Bottom of aquifer 20' below screen 5.07E-02 6.09 2.15E-03
. R-4 Over- Ai Bottom of Aquifer bottom at screen bottom 4.36E-01 52.36 1.85E-02

burden sing aquifer Bottom 01 aquifer 5' below screen 3.65E-01 43.74 1.54E-02
head uncertain Bottom 01 aquifer 10' below screen 3.56E-01 42.71 1.51E-02
teat Bottom of aquifer 15' below screen 3.51E-01 42.13 1.49E-02

Bottom of aaulfer 20' below screen 3.48E-01 41.72 1.47E-02
R-5 Over- Ai- 8ottom of Aquifer bottom at refulllli 1.52E-02 1.83 6.45E-04

burden sing aquifer Bottom of aquifer 5' below refusal 1.39E-02 1.66 5.86E-04
head uncertain Bottom 01 aquifer 10' below refusal 1.35E-02 1.62 5.72E-04
teat Bottom 01 aquifer 15' below refusal 1.33E-02 1.60 5.64E-04

Bottom 01 aquifer 20' below refusal 1.32E-02 1.58 5.58E-04
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