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Executive Summary 

Blasland, Bouck & Lee, Inc. (BBL) conducted a site characterization (SC) for a former industrial gasoline 
stationatthe Roosevelt Roads U.S. Naval Station(NAVSTARooseveltRoads) locatednearthetown ofCeiba, 
Puerto Rico. The SC evaluated the potential impact of the underground storage tanks (USTs) on the soils and 
groundwater in the area of Site 1738, located on the eastern portion of the NAVSTA Roosevelt Roads. Site 
1738 contained four USTs that were previously used to store different petroleum products. The objective of 
this investigation was to define the areas of potentially impacted soil and groundwater by petroleum 
hydrocarbons. 

The SC field investigation included collecting 114 soil samples from 12 soil borings, performing field 
screening on the soil samples, performing laboratory analysis of selected samples, performing two falling head 
tests, measuring groundwater elevations, installing six groundwater monitoring wells, sampling groundwater 
from the six monitoring wells, and collecting information to prepare a qualitative risk assessment. 

Total Petroleum Hydrocarbons (TPH) were below PREQB target levels [100 milligrams per kilogram (mglkg)] 
in the soils samples collected at Site 1738. The laboratory analytical results indicate that TPH concentrations 
in soil ranged from less than 10 mg/kg to 20 mg/kg. Samples collected and analyzed for the eight RCRA 
metals did not indicate significant impacts to soils in the former waste oil tank area. 

Free product was detected in 1738-MW-2 with a thickness of approximately 0.5 feet before the start of the 
May 15, 1998 monitoring well sampling event. Due to the presence ofthe free product, water samples were 
not collected from 1738-MW-2. Free product (about 0.02 feet in thickness) also was noted in Monitor Well 
1738-MW-3 on April28, 1998 but was not present on May 15, 1998. Benzene was detected in water samples 
collected from Monitor Wells 1738-MW-1 and 1738-MW-3 at concentrations of250 micrograms per liter 
(ug/L) and 9500 ug/L, respectively. Total BTEX (the sum of the concentrations of benzene, toluene, 
ethylbenzene, and xylenes) was detected in water samples from 1738-MW-1 (414.5 ug!L) and 1738-MW-3 
(29, 700 ug/L ). TPH above method detections limits was found in only one of the five monitor wells sampled, 
1738-MW-3, at a concentration of9.5 milligrams per liter (mg/L). The PREQB target levels are 5 ug/L for 
benzene, 50 ug/L for BTEX, and 50 mg/L for TPH. Results of the qualitative risk assessment indicate, 
however, that the human risks associated with Site 1738 are extremely low. 

Soils impacted with petroleum hydrocarbons will remain in place based on the assessment results (all soils 
analyzed had TPH concentrations below 100 mg/kg) and the low health hazards determined from the 
qualitative risk assessment. Natural biodegradation processes (natural attenuation) are expected to reduce the 
TPH concentrations at Site 1738 over time. A passive skimmer will be installed to remove free product in 
1738-MW-2. Semi-annual groundwater sampling also is recommended at Site 1738 to monitor groundwater 
quality. 
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1. Introduction 

The U.S. Naval Station, Roosevelt Roads (NAVSTA Roosevelt Roads) authorized Blasland, Bouck & Lee, Inc. 
(BBL) to perform a Site Characterization (SC) under contract number N624 70-93-D-4021. The SC was performed 
for four former underground storage tanks (USTs) at Site 1738 in the NA VSTA Roosevelt Roads. The SC objective 
was to determine the degree and/or extent of potential impacts from petroleum products to the ground water and/or 
soil at Site 1738. This report summarizes the work conducted, field investigation results, and remediation 
recommendations for Site 1738. 

1.1 Site Location 

As shown in Figure 1-1, NAVSTA Roosevelt Roads is located on the eastern end of Puerto Rico, in close proximity 
to the Ceiba Municipality. The approximate coordinates forNAVSTA Roosevelt Roads are N 18° 15' 00" latitude 
and W 65°39' 30" longitude. A site map showing the location of Site 1738 within NAVSTA Roosevelt Roads is 
provided as Figure 1-2, while figure 1-3 shows the topography of Site 1738 and surrounding area. 

1.2 Site Background 

Based on information provided by NAVSTA Roosevelt Roads, Site 1738 was an industrial gasoline station that 
previously had four USTs. The UST system construction details, fuel type, operational time, and storage capacity 
are summarized in Table 1-1. 

1738A 

1738B 

1738C 

17380 

Tank: Single-Wall Steel 
Piping: Single-Wall Steel 

TABLE 1-1 
USTSUMMARY 

Unleaded 
Gasoline 

Tank: Single-Wall Fiberglass Waste Oil 
Reinforced Plastic 

Piping: Single-Wall PVC 

Tank: Single-Wall Steel Unleaded 
Piping: Single-Wall Steel Gasoline 

Tank: Single-Wall Steel Unleaded 
Wall Steel Gasoline 

1973 to 1996 10,000 
Gallons 

1984 to 1996 550 
Gallons 

1959 to 1996 10,000 
Gallons 

1974 to 1996 10,000 
Gallons 

Total Petroleum Hydrocarbon (TPH) concentrations ranging from 2,468 to 3,486 milligrams per kilogram (mglkg) 
were detected in soil samples from Site 1738 during the UST removal in 1996. The U.S. Navy indicated that 
accidental spills did not occur at Site 1738. 
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1.3 Previous Investigations 

No previous SC investigations have been conducted at Site 1738. The U.S. Navy removed the USTs in 1996. 
NAVSTA Roosevelt Roads requested a SC be performed after elevated levels ofTPH were detected in the soils 
during the UST removal in 1996. 

1.4 Project Objective 

The main purpose of the project was to assess the extent of soil and ground-water impacts at Site 1738. The SC 
investigation consisted of the installation of soil borings and monitoring wells, and the collection and analysis of soil 
and ground-water samples. 

A total of twelve (12) soil borings and six (6) monitoring wells were installed at Site 1738. Soil and ground-water 
samples collected from the soil borings and monitoring wells installed during this investigation were sent to a 
laboratory for analysis. The final locations of the monitoring wells were based on laboratory analytical results 
obtained from the soil and ground-water samples collected from the soil borings. Monitoring well top-of-casing 
elevations and depth-to-water measurements were also collected. Water table elevation contour maps were developed 
to show the ground-water flow direction. Falling head tests were performed to determine the hydraulic conductivity 
of the surficial aquifer. Ground-water flow direction and gradient were also calculated from the water table elevation 
data and falling head tests results. 
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2. Site Geology/Hydrogeology 

2.1 Regional Geology 

The geology of NAVSTA Roosevelt Roads consists of a sequence of intrusive and extrusive volcanic and 
volcaniclastic lithologies of lower Cretaceous age (M'Gonile, 1979). Much of the U.S. Naval Base is underlain by 
the Daguoa Formation, which is characterized by interbedded volcanic breccia, lava, subordinate volcanic sandstone, 
and crystal tuff(M'Gonile, 1979). The Daguoa Formation has an irregular surface and is encountered at various 
depths across the NAVSTA Roosevelt Roads (BBL, 1994). The Daguoa formation pinches out in the northern part 
of the NAVSTA Roosevelt Roads giving way to the Fajardo formation. The Fajardo formation is made up of thin­
bedded tuffaceous siltstone and sandstone of lower Cretaceous age (Briggs and Aguilar-Cortez, 1980). The largest 
hills [approximately 300 feet above mean sea level (MSL)] and ridges consist of the Daguoa Formation. The hills 
are flanked by Quaternary and Holocene fanglomerate and swamp deposits. Quaternary alluvium, slopewash, and 
fanglomerate deposits compose the broad low-lying areas ofNAVSTA Roosevelt Roads (BBL, 1995). 

2.2 Site Geology 

The soil samples collected during the installation of soil borings and monitoring wells were used to describe the site 
geology. Lithologic descriptions are included within the soil boring logs and monitoring well construction diagrams 
which are presented as Appendices A and B, respectively. 

As seen in Figure 1-3, Site 1738 is located on a raised surface (fill material consisting of igneous rock fragments, pea 
gravel, silt and clay) that is immediately south of a heavily vegetated, low lying-area (approximately 10 feet above 
MSL ). Beneath the surface fill material (approximately 10 to 15 feet thick), naturally-occurring silts and clays, from 
highly weathered volcanic rock are encountered. The colors of the clays were primarily light to dark yellowish brown, 
light brown to brown, and pale green to olive green. The colors of the soils were determined using the Munsell soil 
color system. The clay-rich material beneath this zone is saprolite, a thoroughly decomposed rock formed in place 
by chemical weathering of igneous and metamorphic rocks. The saprolite at Site 1738 is encountered at 
approximately 14 to 16 feet below land surface (BLS). The formation of saprolite usually takes place in tropical or 
subtropical climates of high humidity. These sediments possess high plasticity and are not easily crumbled under 
hand pressure. Beneath the saprolite zone, igneous rocks are typically encountered. The locations of monitoring 
wells and soil borings are shown in Figure 2-1. North-south and east-west geologic cross-sections are presented 
respectively in Figures 2-2 and 2-3. These cross-sections are based on the lithologies observed during the 
installation of soil borings and monitoring wells for the SC. 

2.3 Site Hydrogeology 

Ground-water flow at Site 1738 is controlled by several factors, including topography and areas of pea gravel 
(former UST locations). Some mounding of the water table occurs in the former UST locations (near Monitor Wells 
1738-MW-1 and 1738-MW-2). In general, ground-water flow across Site 1738 appears to flow to the north and 
northwest. Site 1738 is underlain by an unconfined surficial aquifer system, which is composed of silts and clays. 
The clays collected at Site 1738 are characterized by a high plasticity, which indicates that water is present in the pore 
spaces, however, the specific yield (ratio of the volume of water that drains from a sample under gravity to the total 
volume of the sample) is very low. The high specific retention (ratio of the volume of water that a sample retains 
against the pull of gravity to the total volume of the sample) observed in the samples is due to the ionic attraction 
between positively charged hydrogen bonds in the water molecules and the net negative charges on clay particle 
surfaces. As a result, the subsurface material displays low hydraulic conductivity in all directions of the flow field. 
Additionally, results from the slug tests display evidence of a slow rate of return to static conditions in the monitoring 
well. A summary of the falling head test results and hydraulic conductivity values are discussed in Section 3.2 and 
presented in Appendix C. 
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3. Field Investigation 

The SC investigations took place continuously from March 30, 1998 through July 1, 1998. Assessment activities 
consisted of the installation of twelve soil borings and six monitoring wells, the collection of soil and ground-water 
samples and aquifer testing. Soil samples were collected at two foot intervals and were screened in the field with an 
organic vapor analyzer (OVA). Ground-water and soil samples were sent for laboratory analyses. Lithologic data 
was collected during the installation of monitoring wells and soil borings. 

3.1 Drilling 

A description of monitoring well and soil boring installation activities is provided in this section. Geotechnical details 
pertaining to drilling activities are included in Appendix D and summarized in Table 3-1. 

D-1 

D-2 

D-3 

D-4 

D-5 

D-6 

TABLE3-1 
SUMMARY OF APPENDIX D 

Utility Location/Well Permits 

Equipment Decontamination 

Air Monitoring 

OVA Field Screening Methodology 

Monitoring Well Construction 

On February 17, 1998, an application was submitted to the Puerto Rico Department ofNatural Resources to obtain 
well construction permits (Appendix D-1 ). In addition, drilling activities at Site 1738 began after a utility clearance 
was performed. The equipment decontamination and air monitoring procedures that were used for drilling are 
discussed in Appendices D-2 and D-3, respectively. 

3.1.1 Soil Boring Installation 

To determine and delineate the extent of petroleum-impacted soils, twelve (12) soil borings (1738-SB-1 through 
1738-SB-12) were installed as shown on Figure 2-1. During the installation of 1738-SB-10, a water line was 
encountered at 2 feet BLS. As a result, the soil boring was discontinued before any samples were collected from the 
borehole. Due to limited space for the drilling rig and the presence of underground utilities, no additional borings 
were attempted in the area of Soil Boring 173 8-SB-1 0. 

Soil borings were advanced below land surface (BLS) using a 2-foot long, stainless-steel, split spoon sampler inside 
hollow stem augers (HSA) until hard rock (igneous rock fill material in most instances) was encountered. To complete 
the installation of the soil borings, a Jaswell rotary air rig was used. Soil samples were collected continuously in 2-
foot intervals to a depth of 20 feet BLS and every 5 feet beyond 20 feet BLS until the termination of each boring. 
Standard penetration test procedures, in accordance with ASTM D-1586, were followed during the collection of soil 
samples when using the hollow-stem auger rig. The surficial soils and lithologies encountered at Site 1738 were 
described in accordance with the Unified Soil Classification System (USCS). In addition, soil boring lithologic logs 
are presented in Appendix A. 
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3.1.2 Soil Field Screening and Sampling 

Soil samples were collected at 2-foot intervals using a stainless steel split-spoon sampler or by collecting cuttings 
brought to surface by the air drilling rig until the termination of each soil boring. The samples were placed in 16-
ounce glass jars, covered by a sheet of aluminum foil, and securely capped. Approximately five minutes were 
allowed to elapsed before the samples were analyzed with a Foxboro Model 128 OVA. The methodology used to 
conduct OVA screening is described in Appendix D-4. The OVA screening results, summarized in Table 3-2, 
indicate that 62 of the 114 soil samples screened produced detectable vapors. Twenty-two (22) of those 62 samples 
had net hydrocarbon vapor content (HVC) concentrations above 100 parts per million (PPM) The net HVC 
concentrations ranged from non- detect to greater than 1,000 PPM. Methane vapor concentrations ranged from non­
detect to 850 PPM. 

Selected soil samples were collected for laboratory analysis. Laboratory analysis included TPH by Environmental 
Protection Agency (EPA) Method 9073 and benzene, toluene, ethylbenzene, and xylene (BTEX) by EPA Method 
8020. Two soil samples from each boring (with the exception of 1738-SB-10 [discontinued] and 1738-SB-11 [one 
sample]) were selected for laboratory analysis. One soil sample was collected from the 2 to 6 feet BLS interval and 
one soil sample was collected directly above the water table. Since the water table was encountered at approximately 
6 feet BLS at Soil Boring 1738-SB-11, only one soil sample (the 2-6 foot BLS interval) was collected from this 
boring. Laboratory analytical data are presented in Section 4.1. 

3.1.3 Ground-Water Field Screening 

At the time of the soil boring installations, the depth to water across Site 1738 ranged from approximately 6 feet BLS 
to 30 feet BLS. The presence of the water table was determined by the geologist on site for BBL. Following the 
completion of a soil boring into the water table, sufficient time was allowed for ground water to enter the borehole. 
Next, ground-water samples were collected from the open borehole with a disposable Teflon™ bailer. To assist in 
the location of the permanent monitoring wells, two laboratories [Savannah Laboratories & Environmental Services, 
Inc. (Savannah) and Transglobal Environmental Geochemistry (TEG)] were used to analyze ground-water samples 
for TPH by EPA method 418.1. Based on the laboratory analytical data and field observations, six soil borings (1738-
SB-2, 1738-SB-5, 173 8-SB-6, 1738- SB-8, 1738-SB-1 1, and 1738-SB-12) were redrilled and converted to monitoring 
wells ( 1738-MW-1 through 1738-MW-6). The ground-water analytical results reported by Savannah are summarized 
in Table 3-3 and included in Appendix F. 

3.1.4 Monitoring Well Construction 

Six, 2-inch diameter monitoring wells ( 1738-MW -1 through 1738-MW -6) were installed to define the horizontal 
extent of potentially impacted ground water in the vicinity of the former USTs. The wells were installed under the 
supervision ofBBL personnel. The well construction materials and equipment were thoroughly decontaminated prior 
to installation of each well. The development of the wells was accomplished by using a centrifugal pump to remove 
fine-grained sediments (Table 3-4). A monitoring well completion summary is included in Table 3-5. Monitoring 
well construction diagrams are presented in Appendix B. A detailed description of monitoring well construction and 
development is presented in Appendices D-5 and D-6, respectively. 
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1738-SB-1 3/31/98 
3/31/98 
3/31/98 
3/31/98 
3/31198 

1738-SB-2 3/31198 
3/31198 
3/31/98 
3/31198 
3/31/98 
3/31198 
3/31198 
3/31/98 
4/15/98 
4/15/98 
4/15/98 
4/15/98 
4115/98 

1738-SB-3 4/1198 
4/1198 
4/1198 
4/1198 
4/2198 
4/2198 
4/2198 
4/2/98 
4/2/98 
4/2/98 
4/2198 
4/2/98 

1738-SB-4 4/3/98 
4/3/98 
4/3/98 
4/3/98 

4/20/98 
4/20/98 
4/20/98 
4/20/98 
4/20/98 
4/20/98 
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TABLE3-2 
ORGANIC VAPOR ANALYSIS OF SOIL 

Site 1738 
Roosevelt Roads, U.S. Naval Station 

Ceiba, Puerto Rico 

0-2 <1 N/A 
2-4 <1 N/A 
4-6 <1 N/A 
6-9 NR NR 

9-11 <1 N/A 

0-2 <1 N/A 
2-4 <1 N/A 
4-6 <1 N/A 
6-8 <1 N/A 
8-10 440 45 
10-12 150 22 
12-14 62 6.8 
14-16 >1000 6 
16-18 950 <1 
18-20 >1000 <1 
20-25 54 2 
25-30 32 <1 
30-35 330 3 

0-2 <1 N/A 
2-4 <1 N/A 
4-6 <1 N/A 
6-8 <1 N/A 

8-10 <1 N/A 
10-12 68 <1 
12-14 70 1.1 
14-16 35 <1 
16-18 16 <1 
18-20 9 <1 
20-25 64 <1 
25-30 16 <1 

0-2 <1 N/A 
2-4 <I N/A 
4-6 24 <1 
6-8 <I N/A 
8-10 140 10 
10-12 20 <1 
12-14 68 <1 
14-16 56 1 
16-18 34 1 
18-20 105 2 
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<1 
<1 
<1 
NR 
<1 

<1 
<1 
<1 
<1 
395 
128 
55.2 
>994 
950 

>1000 
52 
32 

327 

<1 
<1 
<1 
<1 
<1 
69 

68.9 
35 
16 
9 

64 
16 

<1 
<1 
24 
<1 
130 
20 
68 
55 
33 
103 
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1738-SB-5 4/6/98 0-2 >1000 310 >690 
4/6/98 2-4 320 100 120 

4/16/98 4-6 190 <1 190 
4/16/98 6-8 100 4.5 95.5 
4/16/98 8-10 320 5 3I5 
4/16/98 10-12 58 <1 58 
4/16/98 12-14 40 <1 39 
4/I6/98 I4-I6 50 <l 50 
4/16/98 16-18 640 <1 640 
4/16/98 18-20 >1000 <1 >998 
4/16/98 20-25 >1000 2 >1000 
4/16/98 25-30 200 <1 200 

1738-SB-6 4/6/98 0-2 <1 N/A <1 
4/6/98 2-4 <1 N/A <1 
4/6/98 4-6 <1 N/A <1 
4/6/98 6-8 <1 N/A <1 
4/6/98 8-10 <1 N/A <1 

4/15/98 10-12 180 4 176 
4/15/98 12-14 84 3.5 80.5 
4/15/98 14-16 68 8 60 
4/15/98 16-18 52 2 50 
4/15/98 18-20 800 3 797 
4/15/98 20-25 970 3 967 
4/15/98 25-30 >1000 3 >997 
4/15/98 30-35 290 <1 290 
4/15/98 35-40 45 <1 45 
4/15/98 40-45 42 4 38 

1738-SB-7 417/98 0-2 <1 N/A <1 
417/98 2-4 <1 N/A <1 
417/98 4-6 <1 N/A <1 
417/98 6-8 <1 N/A <1 
417/98 8-10 <1 N/A <1 
417/98 10-12 7 <1 7 
417/98 12-I4 4 <1 4 
417/98 14-16 490 10 480 
417/98 16-18 340 50 290 

4/16/98 18-20 500 2 498 
4/16/98 20-25 >1000 <1 >1000 
4/16/98 25-30 10 3 7 

1738-SB-8 4/17/98 0-2 <1 N/A <1 
4/17/98 2-4 2 2 <1 
4/17/98 4-6 1.5 <1 1.5 
4/17/98 6-8 <1 N/A <1 
4/17/98 8-10 I6 9 7 
4/17/98 10-12 <1 N/A <1 
4/I7/98 I2-I4 <1 N/A <1 
4/17/98 14-16 <1 N/A <l 
4/17/98 16-I8 <I N/A <I 
4/17/98 18-20 <I N/A <1 
4/17/98 20-25 <I N/A <1 
4/17/98 25-30 <1 N/A <1 
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1738-SB-9 4/17/98 0-2 <1 N/A <1 
4/17/98 2-4 <1 N/A <1 
4/17/98 4-6 <1 NIA <1 
4/17/98 6-8 <1 N/A <1 
4/17/98 8-10 <1 N/A <1 
4/17/98 10-12 1.5 <1 1.5 
4/17/98 12-14 <1 NIA <1 
4/17/98 14-16 <1 N/A <1 
4/17/98 16-18 5.6 <1 5.6 
4/17/98 18-20 1.8 <1 1.8 
4/17/98 20-25 <1 N/A <1 
4/17/98 25-30 <1 N/A <1 

1738-SB-11 4/27/98 0-2 <1 N/A <1 
4/27/98 2-4 <1 N/A <1 
4/27/98 4-6 <1 N/A <1 
4/27/98 6-8 <1 N/A <1 
4/27/98 8-10 <1 N/A <1 

1738-SB-12 4/27/98 0-2 <1 N/A <1 
4/27/98 2-4 <1 N/A <1 
4/27/98 4-6 610 590 20 
4/27/98 6-8 900 850 50 
4/27/98 8-10 >1000 30 >970 
4/27/98 10-12 290 240 50 

Note: 
See Figure 3-1 for sample locations 
173 8-SB-1 0 was discontinued at 2 feet BLS because a water line was encountered. 
PPM = parts per million 
BLS = below land surface 
N/ A = sampled not screened because the total organic vapor concentration was less than 1 PPM 
NR =not screened because the sample was igneous rock and not recovered in a split spoon sampler. 
* = Although methane is the primary organic vapor detected, other naturally occurring vapors may b 

included in this measurement. 
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TABLE3-3 
SUMMARY OF GROUND-WATER SCREENING ANALYTICAL RESULTS 

Site 1738 
Roosevelt Roads, U.S. Naval Station 

Ceiba, Puerto Rico 

1738-SB-5 (auger) 4/16/98 730 377,000 
1738-SB-7 (auger) 4/16/98 14 1,740 
1738-SB-8 (auger) 4/17/98 <10 <30 
1738-SB-9 (auger) 4/18/98 <10 148 
1738-MW-1 (well) 4/20/98 <10 1417 
1738-SB-11 (auger) 4/27/98 NS NS 
1738-SB-12 (auger) 4/27/98 NS NS 

PREQB Target Levels 50 50 

Notes: 
PREQB = Puerto Rico Environmental Quality Board 
TPH =Total Petroleum Hydrocarbon 
mg/L = Milligrams per Liter 
ug/L = Micrograms per Liter 
ND = Not detected 
NS =No sample 

TEG Environmental of Puerto Rico 
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NS 
NS 
NS 
NS 
NS 
<1 
<1 

50 

NS 
NS 
NS 
NS 
NS 
<5 
<5 

50 
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1738-MW-1 

1738-MW-2 

1738-MW-3 

1738-MW-4 

1738-MW-5 

1738-MW-6 

M:\399\33\1731M2681621.WPO •• 213!'19 

TABLEJ-4 
MONITORING WELL DEVELOPMENT SUMMARY 

Site 1738 
Roosevelt Roads, U.S. Naval Station 

Ceiba, Puerto Rico 

Teflon Bailer 4/28/98 30 

Teflon Bailer 4/28/98 9 

Teflon Bailer 4/28/98 28 

Teflon Bailer 4/28/98 6 

Teflon Bailer 5/14/98 4.5 

Teflon Bailer 5/14/98 4.75 

BLASLAND. BOUCK & LEE, INC. 
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14 

4 

21 

5 

7 

5 
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Date Installed 

Total Well Depth 
(ft. BLS) 

Type of Completion 

Top of Casing Elevation 
(ft. RRD) 

Casing Type 

Casing Length(s) 

Screen Type 

Screen Slot Size (in) 

Screen Length 

Screen Interval (ft. BLS) 

TABLE3-5 
MONITORING WELL COMPLETION SUMMARY 

Site 1738 
Roosevelt Roads, U.S. Naval Station 

Ceiba, Puerto Rico 

4115/98 4/16/98 4/20/98 4/21/98 

34 33 30 28.5 

Flush Flush Flush Flush 

189.65 188.68 189.87 190.54 

Schedule Schedule Schedule Schedule 
40PVC 40PVC 40PVC 40PVC 

19 18 15 18.5 

Schedule Schedule Schedule Schedule 
40PVC 40PVC 40PVC 40PVC 

0.010 0.010 0.010 0.010 

15 15 15 10 

19-34 18-33 15-30 18.5-28.5 

4/30/98 

10.5 

AG 

177.93 

Schedule 
40PVC 

7.5 

Schedule 
40PVC 

0.010 

7.0 

3.5-10.5 

4/30/98 

IS 

AG 

180.37 

Schedule 
40PVC 

9 

Schedule 
40PVC 

0.010 

10 

5-15 

Note: All monitoring wells are 2 inches in diameter. Monitor Wells 1738-MW-5 and 1738-MW-6 were completed 
approximately four feet above grade and have locking, protective steel outer well cover. 
Top-of-casing elevations were referenced to the Roosevelt Roads datum 
in =inches 
ft =feet 
RRD = Roosevelt Roads Datum 
BLS = below land surface 
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3.2 Aquifer Testing 

On June 12, 1998, falling head tests were performed in monitoring wells 1738-MW-4 and 1738-MW-6. The 
aquifer hydraulic properties beneath Site 1738 were calculated from the data collected during these tests. The 
falling head test procedure consisted of the following steps: 

• A depth-to-water measurement was taken to determine static conditions in the well. 
• A pressure transducer was placed 1 foot off the bottom of the well. The transducer cable was secured in 

place with the manhole lid to prevent it from shifting during the test. 
• The pressure transducer was connected to the data logger. 
• The data logger was programed for the test. This allowed the data logger to convert the pressure transducer 

readings to feet of head. 
• The water level on the data logger was re-entered as zero to represent static conditions. 
• The data logger started recording at the same time a known volume of potable water was introduced into the 

well 
• Once the water level returned to within 10 percent of static conditions, the test was stopped. 

The falling head tests results were plotted on semi-logarithmic graphs and analyzed using the Bouwer and Rice 
method (Bouwer and Rice, 1976). The hydraulic conductivities calculated from the falling head test ranged from 0.6 
feet per day (ftlday) to 2.6 ftlday and averaged 1.6 ftlday. The falling head tests indicated that the surficial soils at 
Site 1738 have very low hydraulic conductivities. The raw data, graphs, and calculations pertaining the falling head 
test are presented in Appendix C. 

3.3 Water Elevation Measurements 

The top-of-casing elevations of the six monitoring wells installed at Site 1738 were surveyed by a licensed surveyor 
and referenced to the NAVSTA Roosevelt Roads datum. On May 13, 1998 and July 1, 1998, depth to water 
measurements were collected from the top of casing (north side) with an electronic interface probe. Depth to water, 
water table elevation, and monitoring well top-of-casing elevation data are presented in Table 3-6. The water level 
measurements obtained on May 13 and July I, 1998 were used to generate water table elevation contour maps. As 
shown on Figures 3-1 and 3-2, the water table appears to mound slightly around 1738-MW-1 and 1738-MW-2. This 
mounding is attributed to the higher permeability material (pea gravel) that was used fill the area around the former 
USTs. Ground water appears to flow in a northerly direction at Site 1738 as evidenced by the two contour maps. 

The ground-water gradient (I) and flow velocity (V) were calculated from the K obtained from the falling head tests 
and water table elevation data. The ground water gradient ranged from 0.008 feet /foot (ftlft) to 0.009 ftlft, while the 
flow velocity ranged from 0.028 ftlday to 0.032 ftlday. The calculations used to determine I and V are presented in 
Appendix C. 

3.4 Ground-Water Sampling 

On May 15, 1998, water samples were collected from five of the six monitoring wells. Monitor Welll738-MW-2 
was not sampled because it contained free product. The ground-water samples were transported, on ice, to Savannah 
via overnight courier. The samples were analyzed by the following EPA methods: 8020 (BTEX), 418.1 (TPH), 7421 
(total lead), and 610 [polynuclear aromatic hydrocarbon (PAH)]. In addition water samples from Monitor Welll738-
MW-1 were analyzed for the eight RCRA metals. 
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Field blanks, equipment blanks, and trip blanks were collected to ensure that contaminants were not introduced to 
the water samples before, during, or after sample collection. Ground-water sampling procedures and Quality 
Assurance/Quality Control (QA/QC) guidelines are detailed in Appendix F. 
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1738-MW-1 189.65 

1738-MW-2 188.68 

1738-MW-3 189.73 

1738-MW-4 190.54 

1738-MW-5 177.93 

1738-MW-6 180.37 

TABLE3-6 
WATER TABLE ELEVATION DATA 

Site 1738 
Roosevelt Roads, U.S. Naval Station 

Ceiba, Puerto Rico 

20.80 168.85 

20.24 168.92* 

21.01 168.72 

21.66 168.88 

9.95 167.98 

11.70 168.67 

NOTE: Top-of-Casing elevations referenced to MSL 
RRD = Roosevelt Roads Datum 

21.18 168.47 

20.06 168.50* 

21.38 168.35 

22.04 168.50 

10.42 167.51 

12.00 168.37 

* Water level elevation adjusted for the presence of free product. Free product was detected in 
Monitor Well1738-MW-1 with thicknesses of0.60 and 0.58 feet on May 13, 1998 and July 1, 
1 . 
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4. Laboratory Analytical Results 
4.1 Soil Analytical Results 

The laboratory analytical data for the soil samples collected during this investigation are summarized in Table 4-l. 
Complete laboratory analytical data of samples collected by BBL personnel are presented in Appendix F. The TPH 
data collected by BBL was used to approximate the maximum horizontal and vertical extent of potentially impacted 
soil by hydrocarbons. Concentrations of hydrocarbons in the soil samples collected are provided as Figure 4-1. 
Concentrations ofTPH in soils were not detected above above the PREQB target levels in the soil borings installed 
at Site 1738. 

As shown in Table4-1 and Figure 4-1, soil samples collected from the soil borings (1738-SB-1 through 1738-SB-12) 
installed at Site 1738 were below the PREQB target level for TPH of 100 mg/kg. Although PREQB does not have 
any standards for BTEX in soils, the samples were analyzed to characterize individual constituents. The laboratory 
analytical data indicate that soil samples 1738-SB-2 (25-30), 1738-SB-5 (0.5-3.5), 1738-SB-5 ( 4-6), and 1738-SB-12 
(2-6) respectively contained 11 micrograms per kilogram ( uglkg), 14,3 88 ug/kg, 23 7 uglkg, and 208 uglkg ofBTEX. 
The concentrations of BTEX detected in the remaining soil samples were below method detection limits. 

Two soil samples [ 1738-SB-2 (2-6) and 1738-SB-3 (2-6)] that were collected near the former waste oil UST were 
analyzed for the eight RCRA metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium and silver). 
Concentrations of cadmium, mercury, and selenium were not seen above detection limits in both soil samples; arsenic 
and silver concentrations were found at or near detection limits. Lead was detected in both samples 1738-SB-2 (2-6) 
and 1738-SB-3 (2-6) at concentrations of2.4 and 3.3 mglkg, respectively. Barium also was detected in both samples 
1738-SB-2 (2-6) (120mglkg) and 1738-SB-3 (2-6) (42mglkg). 

Soil quality assurance/quality (QA/QC) control analytical data are summarized in Table 4-2. 

The soil analytical data were used to determine disposal methods for the drill cuttings. Based on the laboratory 
analytical data, elevated OVA results and the presence of free product, drill cuttings from depths above and below 
the water table from soil borings (SB-5, SB-6, and SB-7) in the area associated with free product were containerized 
in 55-gallon drums for disposal at a Puerto Rico certified landfill. The remaining drill cuttings were classified as non­
hazardous and spread on-site. 

4.2 Ground-water Analytical Results 

At the time of ground-water sampling on May 15,1998, free product (degraded gasoline) was encountered in 
monitoring well 1738-MW-2 and, as a result, the well was not sampled. The thickness of the free product was 
approximately 0.6 feet. The location of the free product plume appears to be in the immediate vicinity of monitoring 
well 1738-MW-2, which was installed near two former unleaded gasoline UST locations (1738A and 1738C). 
Although a thin film of free product (0.02 feet thick) initially was detected on April 28, 1998 in monitoring well 
1738-MW-3 (located on the west end of the former pump island), free product was not detected during the monitor 
well sampling event. 

The ground-water laboratory analytical data, summarized in Table 4-3, showed that dissolved concentrations of 
benzene and total BTEX above the PREQB target levels were present in two monitoring wells (1738-MW-1 and 
1738-MW-3). Benzene was detected in water samples collected from monitoring wells 1738-MW-1 and 1738-MW-3 
at concentrations of 250 ug!L and 9500 ug!L, respectively. Total BTEX was detected in water samples from 
monitoring well1738-MW-1 (414.5 ug!L) and 1738-MW-3 (29,700 ug!L). Concentrations ofTPH were detected 
in water samples from monitoring well MW-3 at 9.5 mg/L. The PREQB target levels are 5 micrograms per liter 
(ug!L) for benzene, 50 ug/L for BTEX, and 100 milligrams per liter (mg/L) for TPH. Development water from 
monitoring wells MW-1, MW-2, and MW-3 was containerized in 55-gallon drums for proper disposal. 
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Concentrations of total lead were detected below the PREQB target level (0.0015 mg/L) in water samples from 
monitoring wells 1738-MW-3 (0.0080 mlifL) and 1738-MW-4 (0.0070 mlifL). Concentrations of dissolved lead were 
not found above the method detection limit in water samples from monitoring wells 1738-MW-1, 1738-MW-5, and 
173 8-MW -6. Water samples from monitoring wells 1738-MW -1 were analyzed for the eight RCRA metals. With 
the exception ofbarium (0.80 mg!L), all of the metals were below detection limits. Since barium also was detected 
in the equipment blank sample at 0.026 mg!L, the low concentration of barium detected in sample 1738-MW-1 is 
not considered significant. The ground-water sample analysis is summarized in Table 4-3 and depicted on Figure 
4-2. A summary of the QA/QC laboratory analytical data is presented in Table 4-4. The soil, ground water, and 
QA/QC laboratory analytical reports are provided in Appendix F. 
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TABLE 4-1 
SUMMARY OF SAV ANNAB LABORATORIES SOIL ANALYTICAL RESULTS 

1738-SB-1 (2-6) 

1738-SB-2 (2-6) 

1738-SB-2 (25-30) 

1738-SB-3 (2-6) 

1738-SB-3 (15-17) 

1738-SB-4 (2-6) 

1738-SB-4 (18-20) 

1738-SB-5 (0.5-3.5) 

1738-SB-5 (4-6) 

1738-SB-5 (16-18) 

1738-SB-6 (2-6) 

1738-SB-6 (25-30) 

173 8-SB-7 (2-6) 

1738-SB-7 (18-20) 

1738-SB-8 (2-6) 

1738-SB-8 (18-20) 

1738-SB-9 (2-6) 

1738-SB-9 (15-17) 

1738-SB-11 (2-6) 

173 8-SB-12 (2-6) 

1738-SB-12 (8-10) 

Notes: PREQB 
TPH 
TotalBTEX 
u~g 

~r<g 
UST 

Site 1738 
Roosevelt Roads, U.S. Naval Station 

Ceiba, Puerto Rico 

03/31/98 17 

03/31/98 <10 

04/15/98 <10 

04/01/98 <10 

04/20/98 <10 

04/03/98 16 

04/20/98 <10 

04/6/98 12 

04/16/98 14 

04/16/98 <10 

04/06/98 <10 

04/15/98 20 

04/07/98 <10 

04/16/98 <10 

04/20/98 <10 

04/20/98 <10 

04/20/98 <10 

04/20/98 <10 

04/27/98 <10 

04/27/98 <10 

04/27/98 12 

= Puerto Rico Environmental Quality Board 
= Total Petroleum H_ydrocarbons 
= Sum of Benzene, Toluene, Ethylbenzene, and Xylene Concentrations 
= Micrograms per Kilogram 
= Milligrams per Kilogram 
= No Standards in Puerto Rico 
= Underground Storage Tanks 

<20 

<20 

11 

<20 

<20 

<20 

<20 

14,388 

237 

<20 

<20 

<20 

<20 

<20 

<20 

<20 

<20 

<20 

<20 

<20 

208 

Due to late delivery of a sample shipment to Savannah Labs by Federal Express, BBL recollected soil samples from Soil Borings 
SB-8 and SB-9 on April 20, 1998. Analytical results were identical to those obtained for the initial (April 6, 1998) sampling 
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Notes: 

T.B 
T.B. 
T.B. 
T.B. 
T.B. 
T.B. 
E.B. 
E.B. 
E.B. 
E.B. 
E.B. 
E.B. 

TPH 
TotalBTEX 
uglkg 
mglkg 
ug/L 
mg/L 
UST 
1738 DUP-1 
T.P. 
E.B. 

TABLE4-2 
SA V ANNAB SUMMARY OF SOIL QA/QC ANALYTICAL RESULTS 

Site 1738 
Roosevelt Roads, U.S. Naval Station 

Ceiba, Puerto Rico 

04/02198 
04/04/98 
04/17198 
04/08198 
04/20/98 
04/28/98 
04/03/98 
04/06/98 
04/07198 
04/17198 
04120/98 
04/27198 

= Total Petroleum Hydrocarbon 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

= Sum of Benzene, Toluene, Ethylbenzene, and Xylenes 
= Micrograms per Kilogram 
= Milligrams per Kilogram 
= Micrograms per Liter 

= Milligrams per Liter 
= Underground Storage Tank 
= Duplicate Sample of 1738 SB-8 (2-6) 
= Trip blank, provided by the laboratory 

from 

BLASLAND. BOUCK & LEE. INC. 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
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<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
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Benzene ( ug!L) 
Ethylbenzene (ug!L) 
Toluene (ug!L) 
Xylene (ugll) 
Total BTEX (ug!L) 
MTBE(ug!L) 
PAH (ug!L) 
Total Naphthalene (ug!L) 
TPH(mg!L) 
Lead (mg!L) 

Note: 
ug!L 
mg!L 
MTBE 
TotalBTEX 
PAH 
TPH 
NS 
MCL 
Total Naphthalene 
BDL 
• 
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TABLE4-3 
SUMMARY OF GROUND-WATER ANALYTICAL RESULTS 

Site 1738 
Roosevelt Roads, U.S. Naval Station 

Ceiba, Puerto Rico 

5.0 
1,000 
700 

10,000 
50 
NS 
NS 
NS 
50 

0.015 

= Micrograms per Liter 
= Milligrams per Liter 

1.0 
1,000 
700 

10,000 
NS 
NS 
NS 
NS 
NS 

0.015 

= Methyl-tert-butyl-ether 

250 9,500 
4.5 1,500 

<1.0 12,000 
160 6,700 

414.5 29,700 
5,600 <10 
BDL* BDL* 

18 283 
<1.0 9.5 

<0.0050 0.0080 

<1.0 
<1.0 
<1.0 
<2.0 
<5.0 
<10 

BDL* 
<25 
<1 

0.0070 

=Sum of Benzene, Toluene, Ethylbenzene, and Xylenes 
=Polynuclear Aromatic Hydrocarbon (excluding total naphthalenes) 
=Total Petroleum Hydrocarbon by EPA Method 418.1 
=No Standard 
= Maximum Contaminant Level 
=Sum ofNaphthalene, 1-Methylnapthalene and 2- Methylnaphthalene 
= Below Detection Limits 
= All P AH compounds excluding total naphthalenes were below their respective 

detection limits 

BLASLAND, BOUCK & LEE, INC. 
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<1.0 <1.0 
<1.0 <1.0 
<1.0 <1.0 
<2.0 <2.0 
<5.0 <5.0 
94 <10 

BDL* BDL* 
<25 <25 
<I <1 

<0.0050 <0.0050 
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Parameter 

Benzene ( ug/L) 

Toluene (ug!L) 

Ethylbenzene (ug!L) 

Xylene (ug!L) 

Total BTEX (ug!L) 

MTBE (ug/L) 

PAH (ug!L) 

Total Naphthalenes (ug!L) 

TPH (mg!L) 

Lead (m L 

Notes: 
ug/L 
mg!L 
MTBE 
Total BTEX 
PAH 
TPH 
N/A 
NS 
MCL 
Total Naphthalene 
BDL 

* 
Duplicate 1738 

TABLE4-4 
SUMMARY OF GROUND-WATER QA!QC ANALYTICAL RESULTS 

Site 1738 
Roosevelt Roads, U.S. Naval Station 

5.0 

1,000 

700 

10,000 

50 

N/S 

N/S 

N/S 

50 

0.015 

Micrograms per Liter 
Milligrams per Liter 
Methyl-tert-butyl-ether 

Ceiba, Puerto Rico 

.·· Eqilipnaellt 
USEPA Blank. 
MCL 1738 

05it5/98 

1.0 <1 

1,000 <I 

700 <I 

10,000 <2 

N/S <5 

N/S <10 

N/S BDL* 

N/S <25 

N/S <I 

0.015 <0.0050 

<1 

<I 

<I 

<2 

<5 

<10 

BDL* 

<25 

<I 

<0.0050 

Sum of Benzene, Toluene, Ethylbenzene, and Xylenes 
Polynuclear Aromatic Hydrocarbon (excluding total naphthalene) 
Total Petroleum Hydrocarbon by EPA Method 418.1 
Not Available 
Not Sampled 
Maximum Contaminant Level 
Sum of Naphthalene, 1-Methylnaphthalene, and 2-Methylnaphthalenes 
Below Detection Limits 

<I 

<I 

<I 

<2 

<5 

<10 

BDL* 

N/A 

N/A 

N/A 

All P AH compounds total naphthalene were below their respective detection limits 
Sample 1738-MW-3 
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10,000 

1,100 

13,000 

7,000 

31,100 

<10 

BDL* 

265 

<8.8 

<0.0067 
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5. Qualitative Risk Assessment 

The objective of the Qualitative Risk Assessment (QRA) is to identify the population that is potentially at risk of 
exposure to chemicals present in, or released from, soil and ground water at Site 1738. A discussion of exposure 
pathways and a qualitative evaluation of the magnitude of the risk are presented within this QRA. An exposure 
pathway is described as the route by which a chemical migrates from the contamination source to a potential receptor. 
To determine the exposure pathway, the chemical of concern, possible transport media, exposure routes (means by 
which a chemical comes in contact with a biological receptor), and an analysis of the potential receptors are taken 
into account. The results of the QRA are used to qualitatively determine the health risk to environmental receptors 
from the hydrocarbon constituents found at Site 1738. 

5.1 Nature and Extent of Release 

Based on field and laboratory data obtained during ground-water sampling, BBL concluded that dissolved petroleum 
hydrocarbons in ground water are present at concentrations above PREQB target levels within two of the Monitoring 
wells. Free product was detected in one of the monitoring wells. Laboratory analytical data indicated that soils 
samples collected from the soil borings installed at Site 1738 had TPH concentrations below PREQB target levels. 

5.2 Chemical of Concern 

Petroleum contains a large number of compounds, however, the petroleum-based compounds potentially present in 
ground water that represent a potential risk to human health and the environment are volatile organic aromatics 
(consisting of benzene, toluene, ethylbenzene, and xylene), naphthalene, and lead. Toluene, ethylbenzene, xylenes, 
and naphthalene are non-carcinogenic compounds; benzene and lead are known human carcinogens. Thus, the 
qualitative risk assessment will focus on the human health impacts of benzene and lead in the ground water. 

5.3 Exposure Assessment 

The exposure assessment examines the potential migratory pathways and the biological receptors affected by the 
compounds of concern. An exposure assessment also estimates both short and long term assessment in terms of 
doses by exposure routes. 

5.3.1 Human Receptors 

Site 1738 was an industrial gas station that was taken out of service. In 1996, four USTs were removed by the U.S. 
Navy. The potential of human contact with the compounds is considered minimal because: 

• The elevated hydrocarbon constituents are found in subsurface soils below 2 feet. 
• The soils consist of silt and clay that minimize the ability of the soils to spread by wind action. 
• The area is covered by vegetation preventing contact with the soil. 
• The area has restricted access (i.e., authorized personnel only). 
• Asphalt and concrete covers much of the soil surface preventing contact with the soil. 
• Free product floating on the ground water interface is approximately 20 feet BLS 

5.3.2 Environmental Receptors 

The potential for migration of the compounds of concern to environmental receptors is minimal because the 
compounds of concern are overlain by clays, which exhibit medium to high plasticity and low hydraulic conductivity. 
These clays act as a cap that limit the ability of soils to spread by wind action. Topography at Site 1738 is 
characterized by a slope and a general ground-water flow toward the north. The northern direction of the ground-
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water flow indicates a possible route toward Puerto Medio Mundo and Pasaje Medio Mundo. Thus, Puerto Medio 
Mundo and Pasaje Medio Mundo are the primary potential environmental receptors of the compounds of concern 

5.3.3 Exposure Pathways 

Exposure pathways are defined as the routes compounds follow from an original source to potential receptors. The 
mechanism by which the population can come into contact with the compound is also evaluated and taken into 
consideration by the exposure pathways. The following four elements are required to complete an exposure pathway: 

• a source and mechanism of release for a compound of concern (e.g., storage tank leak); 
• a feasible environmental transport route (e.g., dissolved ground-water constituents); 
• an exposure point of potential contact with receptors (e.g., potable well); 
• an exposure route allowing receptors to come in contact with the compound(s) (e.g., inhalation of vapors and 

ingestion of ground water). 

If any of these elements are not present the exposure pathway is considered incomplete. At Site 1738, the first 
element(a source/mechanism) has been shown to exist because of the presence of free product in Monitor Well MW-
2 and the concentrations of benzene and BTEX above the PREQB target levels detected in water samples from 
monitoring wells 1738-MW-1 and 1738-MW-3. Concentrations ofBTEX and benzene, however, were below 
PREQB target levels in the remaining three, perimeter monitoring wells. Soil samples were below PREQB target 
levels forTPH. The source appears to be limited to an area adjacent to monitoring wells 1738-MW-1, 1738-MW-2, 
and 1738-MW-3. These wells correspond to the former UST and pump island locations. A discussion ofthe 
potential exposure pathways is presented in the following sections. 

5.3.4 Ground-Water Consumption Pathway 

The tropical rain forest (El Y unque) provides the primary source of potable water in eastern Puerto Rico. El Y unque 
is located approximately 5 mile west ofNAVSTA Roosevelt Roads. Based on conversations with U.S. Navy 
personnel, Puerto Rico Department ofNatural Resources personnel, and water supply personnel in the nearby town 
of Fajardo (Fajardo is located 7 miles northwest of the Naval Station), it was determined that potable water supply 
for the Naval Station and the towns ofCeiba and Fajardo originates from El Yunque. The Naval Station has a gravity 
feed distribution system from the rain forest to the water treatment plant on NA VSTA Roosevelt Roads. Due to the 
availability of surface water in eastern Puerto Rico, ground water is not exploited as a source of potable water; 
therefore, this pathway is incomplete. 

5.3.5 Ingestion Pathway 

The only potential ingestion pathway of the compounds of concern is if excavation or drilling activities were 
conducted at Site 1738. Workers may be exposed, through direct contact, with the soils during these activities. Thus, 
a minor possibility of an ingestion pathway exists at Site 1738. Since site access is restricted, this exposure pathway 
is incomplete under current site conditions. 
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5.3.6 Inhalation Pathway 

The only potential inhalation pathway of the compounds of concern is if excavation or drilling activities were 
conducted at Site 1738. Workers may be exposed, through direct contact, with the soils during these activities. 
Thus, a minor possibility of an inhalation pathway exists at Site 1738. Proposed construction activities require, 
however, the approval of the NAVSTA Roosevelt Roads prior to conducting any work at Site 1738. Therefore, this 
exposure pathway is incomplete under current site conditions. 

5.4 Risk Evaluation 

The QRA results indicate that due to the presence of incomplete exposure pathways, the potential for human contact 
with the compounds of concern is minimal. As described in this section, each viable exposure pathway is incomplete. 
The missing elements are a viable exposure point and/or a viable exposure route. Thus, the compounds of concern 
do not present a hazard to personnel who visit, work, or live at the NA VSTA Roosevelt Roads, or the surrounding 
area. 
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6. Remediation Assessment 

This section presents the corrective action options that could be implemented to remediate the soil. The advantages 
and disadvantages of using a specific method at Site 173 8 are evaluated. 

6.1 Soil Remediation 

Three common methods of soil remediation include: soil excavation and disposal, soil vapor extraction (SVE), and 
bioremediation. The advantages and limitations of each method are discussed in the following sections. 

6.1.1 Soil Excavation and Disposal 

Excavated soils would be disposed of, off site, in a landfill. Landfilling is the only disposal method for contaminated 
soil in Puerto Rico because no soil incineration facilities operate on the island. Hydrocarbon impacted soils can be 
disposed at a certified landfill as long as the soils do not exhibit the RCRA hazardous waste characteristics as defined 
in 40 CFR 261. However, excavation of contaminated soils is not a viable option at Site 1738 due to the close 
proximity to office trailer facilities and since concentrations ofTPH detected in Site 1738 soils were below PREQB 
target levels. Additionally, no potential receptors have been identified, therefore excavation is not warranted. 

6.1.2 Soil Vapor Extraction 

SVE is an effective means of in-situ soil treatment designed to extract volatile organic compounds (VOCs) from the 
soil. A typical SVE system consists of one or several extraction wells that are under vacuum. VOCs are removed 
from the soils by these wells and treated at the land surface by thermal oxidation, catalytic incineration, or carbon 
adsorption. An SVE system would be ineffective at the site due to the low permeability soils encountered at the site. 
Additionally, no potential receptors have been identified, therefore SVE is not warranted 

6.1.3 Bioremediation 

Enhanced bioremediation is a method of stimulating indigenous subsurface microorganisms by increasing nutrients 
and adding electron acceptors to biodegrade the compounds of concern. Enhanced bioremediation presents an 
attractive economical option because the need for excavation, transportation, and disposal of soil is not required. 
Although enhanced bioremediation is an appealing alternative, it is also site-specific and requires a number of 
parameters to be viable. The subsurface geology at Site 1738 appears to lack an adequate hydraulic conductivity to 
allow the effective transport of electron acceptors and nutrients throughout the surficial aquifer. This is due to the 
existence of silts and clays at Site 1738 that induce nutrient sorption on the surficial soil. Therefore, the amount of 
nutrients available for growth is limited. Thus, enhanced bioremediation will not be an effective method of soil 
remediation. 

6.1.4 No Further Action 

Due to the apparent absence of soil exceeding PREQB target levels for TPH at Site 1738, no further action is 
recommended. The effectiveness of both SVE and bioremediation is limited by the low permeability of the 
subsurface soil. Natural biodegradation processes are expected to reduce the levels of hydrocarbon concentrations 
in the soils at Site 1738 over time. 

BLASLAND. BOUCK & LEE, INC. 
M:\399\33\1738\02681621.WPD -- 4(27{!9 engineers & scientists 6-1 



6.2 Free Product Recovery 

The data collected in the field investigation indicated that more than 0.5 feet of free product was present in 1738-
MW-2. 

To remove the free product at Site 1738, three alternatives were evaluated: manual bailing, active skimming, and 
passive skimming. The advantages and limitations of each method are briefly discussed in the following sections. 

6.2.1 Manual Bailing 

Manual bailing, the simplest method of free product recovery, consists of lowering a bailer into a well, allowing the 
bailer to fill with free product, and then withdrawing the bailer from the well. This method is economical for small 
free product capture volumes that allow for periodic removal from recovery wells. Based on field observations, the 
free product thickness, and size of the plume, manual bailing is applicable. However, manual bailing is labor 
intensive and will require trained personnel to periodically remove the free product from the well. As a result, manual 
bailing is not recommended. 

6.2.2 Active Skimming 

Active skimming is conducted by using a motorized belt skimmer or an adjustable intake skimmer. The belt skimmer 
method utilizes a continuous loop of petroleum sorbing material. The petroleum sorbing material moves down into 
the free product layer, around a pulley, and up to a scraper that removes the petroleum from the belt before it returns 
to the well. This type of skimmer is effective with viscous free product layers. 

A second type of active skimming utilizes an adjustable intake connected to a pump. The intake is maintained in the 
free product zone and the free product that collects in the recovery well is pumped to an aboveground storage tank. 
This method is effective with a relatively low viscosity product, and has a high potential to capture large volumes of 
product. Due to the limited amount of free product and the lack of an available power source at Site 173 8, active 
skimming is not recommended. 

6.2.3 Passive Skimmer 

Passive skimmers operate by two methods, the selective intake method or the specific gravity method. The selective 
intake utilizes a screen that is impervious to water, but allows free product to pass through. Specific gravity skimmers 
use a buoy that sinks in free product, but floats on water. Due to the limited amount of free product and low hydraulic 
conductivity of the soils, the selective intake is recommended method for Site 1738. A typical description of a passive 
skimmer equipped with a selective intake is provided in Appendix H. 

6.3 Ground-Water Monitoring 

Semiannual ground-water sampling should be conducted to monitor ground water at Site 1738 for the following EPA 
methods: 418.1 (TPH), 602 (BTEX), 239.2 (total lead), and 610 (polynuclear aromatic hydrocarbons [PAHs]). 
Natural biodegradation processes are expected to reduce hydrocarbon concentrations in the ground water at Site 1738 
over time. Semiannual sampling will confirm that a reduction in the hydrocarbon concentration is occurring. 

BLASLAND, BOUCK & LEE, INC. 
M:\399\33\1736\02681621 WPD -- 4(27/99 engineers & scientists 6-2 



7. Conclusions and Recommendations 

7.1 Conclusions 

The presence of petroleum hydrocarbons in the soil and ground water was assessed during this site characterization. 
The elevated concentrations of petroleum hydrocarbons are attributed to the former UST systems at Site 1738. 

Topography was characterized by a slope and a general ground-water flow to the north. The water table appears to 
be mounding slightly in the vicinity of the former USTs due to the presence of pea gravel and fill material . Two 
falling head test were conducted to assess the aquifer properties at Site 1738 and it was determined that the soils 
beneath Site 1738 have low hydraulic conductivity. The low hydraulic conductivity is attributed to the lithologic 
composition (silt and clay) beneath Site 1738. The hydraulic gradient and ground-water flow velocity, calculated from 
water table elevation data and falling head tests, indicate a low ground-water flow velocity. 

Laboratory analytical data indicated that concentrations ofTPH in the soils were below PREQB target levels in the 
soil samples collected at Site 1738. Free-product was encountered in 1738-MW-2. Elevated levels of dissolved 
petroleum hydrocarbons were found in ground-water samples collected from 1738-MW-1 and 1738-MW-3. 

A qualitative risk assessment was conducted to assess various exposure pathways. Based on the lack of complete 
exposure pathways, it was determined that the amount of dissolved hydrocarbons in the ground water and free 
product present at in monitoring well 1738-MW-2 is not a threat to human health. 

7.2 Recommendations 

7.2.1 Soil 

Based on the information obtained from the field investigation and laboratory analytical data, it is recommended that 
no corrective measures (no further action) is recommended for Site 1738. Natural biodegradation processes are 
expected to reduce the levels of hydrocarbon concentrations in the soils at Site 1738. 

7.2.2 Groundwater 

Passive skimming to remove the free product within monitoring well 1738-MW-2 is recommended. Semiannual 
ground-water sampling of the monitoring wells is recommended to monitor the ground-water quality at Site 1738. 

BLASLAND. BOUCK & LEE, INC. 
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A. Soil Boring Log 

Exploration for: Site Characterization 

Date: March 31. 1998 
Boring No.: 1738-SB-1 
Recorded By: Pitt Maner and Dan Press 
Drill Type: B-61 
Weather: Sunny. 90's 

Location 
Site 1738 

Roosevelt Roads U.S. Naval Station 
Ceiba, Puerto Rico 

.. . 

. ·:·.sa .•...•.••..••. :.··········m··· .•. N.·.·.~~················ ..•.•. T .••. :~e··.·• .•.•.•. \; · Depth . • ··· i .. ·.·.·•···· ··· From .··. To/ ·· .. ·.· .. ····•···· ... · .... ········ .~il·~~~~ti~~~n~IJo~~~~~~ > ·.· 

PH 0 

2 HA 2 

3 SPT 4 

4 SPT 6 

5 SPT 9 

2 

4 

6 

9 

II 

Inorganic silty clay of medium plasticity, moderate yellowish brown, ( 10 
YR5/4); dry 

Inorganic silty clay of medium plasticity, moderate yellowish brown, ( 10 
YR5/4); dry 

Inorganic silty clay of medium plasticity, moderate yellowish brown, ( 10 
YR5/4); dry 

NIR 

Inorganic silty clay of medium to high plasticity, moderate brown, ( 5 YR 
3/4); dry 

Notes: 
NIR = Not recovered because a volcanic rock was encountered 
PH = post hole 
HA = hand auger 
SPT = standard penetration test 
BLS = below land surface 

----------- ,- BLASLAND, BOUCK & LEE. INC. ·• 
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A. Soil Boring Log 

Exploration for: Site Characterization 

Date: 
Boring No.: 

March 31 andApril15. 1998 
1738-SB-2 

Recorded By: Pitt Maner and Dan Press 
Drill Type: B-61 and Air Rig 
Weather: Sunny. 90's 

PH 0 • 2 

2 HA 2 4 

3 SPT 4 6 

4 SPT 6 8 

5 AR 8 10 

6 AR 10 12 

7 AR 12 14 

8 AR 14 16 

9 AR 16 18 

10 AR 18 20 

II AR 20 25 

12. AR 25 30 

12 AR 30 35 

L.... 

Location 
Site 1738 

Roosevelt Roads U.S. Naval Station 
Ceiba, Puerto Rico 

Inorganic silty clay of low to medium plasticity, light brown (5 YR 5/6); 
dry, brittle 

Inorganic silty clay of low to medium plasticity, light brown (5 YR 5/6); 
dry, brittle 

Inorganic silty clay of low to medium plasticity, light brown (5 YR 5/6); 
dry, brittle 

Inorganic silty clay of low to medium plasticity, light brown (5 YR 5/6); 
dry, brittle 

Weathered Igneous volcanic rock mixed with an inorganic clay of low 
plasticity, yellowish gray (5 Y 8/1) to medium dark gray (N 4); dry 

Weathered Igneous volcanic rock mixed with an inorganic clay of low 
plasticity, yellowish gray (5 Y 8/l) to medium dark gray (N 4); dry 

Inorganic sandy clay of medium plasticity mixed with igneous volcanic 
rock, dusky yellowish green (5 GY 3/2); volcanic rock, dark gray (N 4); 
dry, fragments of volcanic breccia noted 

Inorganic clay of medium to high plasticity, moderate yellowish brown ( 
10 YR 5/4); dry, friable 

Inorganic silty clay of high plasticity (saprolite), light olive gray (5 YR 
5/6); dry 

Inorganic silty clay of high plasticity (saprolite), ,moderate yellowish 
brown (10 YR 5/4); dry 

Inorganic silty clay of high plasticity (saprolite), moderate yellowish brown 
(10 YR 5/4); dry 

Inorganic silty clay of high plasticity (saprolite), moderate yellowish brown 
(10 YR 5/4); dry 

Inorganic silty clay of high plasticity (saprolite), moderate yellowish brown 
(10 YR 5/4) to dark yellowish orange (IOYR 6/6); dry, weathered igneous 
rock fragments were p_resent 

----------------------------
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A. Soil]!oring Log 

Notes: 
AR== air rig 
PH = post hole 
HA- hand auger 
SPT= standard penetration test 
Bl.S = below land surface 
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._ ..... 
A. Sllil Boring Log 

Explonliilm for: SilG CJa.mcterizarign Location 
Site 1738 

Roosevelt Roads U.S. Naval Station 
Date: Amit limd 2. 1221 Ceiba, Puerto Rico 
BoringMa.: 1231-SD-J 
Rec:ordal8y. DanfG~ 
Drill Type:: D::61 
Wealher: Sunnv. 8Q'li 

~lit!:. -~ 
f::,,;,;;:;<;;,;, .. _:c.·.· ...••• t.·z. · ···.· · " ... ··.. <· . < < ·············~[····························· ...• _J••±•••••t•;I[•;••••:•i•••••·············•··················•················•········••·····.·.···••·-···•··········· ··.····· ················· ························· 

. .. .. 

r.;} . .-f;;[ · 
I ( ,, ~·:·,/·_ .. ·.:.:; i~~~~;I; < / ::>• : 

[•::.·7 < '1 .·:..:•.·:::: 

•••••• ••·•••••·••••• ~~ "·=\ I T~:i·· . > I·> ••••····••····· ·•··· -~ •. - < . m···•<.···· ···•···· . )••·•····· > ..... · < < ··:=-:>·•· :::::......... . .... 

I PH tJ 2 Inorganic silt oflow plasticity, moderate yellowish brown, (10 YR 5/4); 
dry 

2 .HA 2 4 Inorganic silt of low plasticity, moderate yellowish brown, (10 YR 5/4); 
dry, shell fragments were present 

3 SPr 4 6 Inorganic silt of low plasticity, moderate yellowish brown, (10 YR 5/4); 
dry 

4 rgp'f' ' a Inorganic silt of low plasticity, moderate yellowish brown, (10 YR 5/4); 
dry 

5 SPT J 10 Inorganic silty clay of low plasticity, light brown (5 YR 5/6) to dusky 
brown ( 5 YR 212); dry 

6 SP'f tO 12 Inorganic clay of medium plasticity, light brown (5 YR 5/6) to dusky 
brown ( 5 YR 212); dry 

7 91" 12 ... Inorganic clay of medium plasticity (saprolite), light brown (5 YR 5/6) to 
dark yellowish brown ( I 0 YR 4/2); dry 

8 SPr 14 16 Inorganic silty clay of low to medium plasticity (saprolite), moderate 
brown (10 YR 5/4); dry 

9 SPT 16 II Inorganic silty clay of low to medium plasticity, moderate yellowish brown 
(10 YR 5/4) 

10 SPr II 20 Inorganic silty clay of low to medium plasticity (saprolite), moderate 
brown (10 YR 5/4); dry 

11 SPT 20 22 Inorganic silty clay of low to medium plasticity (saprolite), moderate 
brown (10 YR 5/4); dry 

12 "SPT 2S 21 Inorganic silty clay of low to medium plasticity (saprolite), light brown (5 
YR5/6); dry -

-
13 'SP1' 21 30 Inorganic silty clay of low to medium plasticity (saprolite), light brown (5 

YR 5/6); dry 

Notes: 
PH =posthole SPT = st1mdard penetration test 
HA=._.aapl" BLS = below land surface 

·. -. -· 
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A. Sa~ Boring Log 

Expk ,-_far: Sit&= CJaracrerizatign Location 
Site 1738 

Roosevelt Roads U.S. Naval Station 
Date: Am:il J mm zn. 122! Ceiba, Puerto Rico 
Borifwl!lla· 1131:S~ 
R~By: !!ill Mum: imd Dan etc= 
Drill "IJipe: B-{;1 IDd Aii Ria --
WeaMa:. Sunnv- parttv ggudY., ag·~ 

.. ,-;:!': ·.·.·~· F }) ... , .... 
.. ····:·. 

;::>::•··:·· .) < 
s ..• ; > . < .. ·• .. ·· d ~ . .:~:·.····:·:····,··· < < .· ··•••••••• .. 

.. : t -··:·.· FtOID·· 
.. oa •:· . eseraptaon an :•. nng · og 

To<•• : ·: . .... .••. : 

l ~ PB u 2 Inorganic silt of low plasticity; dark yellowish brown ( l 0 YR 4/2) to 
yellowish brown (10 YR 5/4); dry, pebbles were present 

2 HA 2 4 Inorganic silt of low plasticity; dark yellowish brown (10 YR 4/2) to 

-
yellowish brown (10 YR 5/4); dry, pebbles were present 

3 SP'l' 4 6 Inorganic silty clay, dark yellowish brown (10 YR 4/4) to moderate 

l 
yellowish brown ( 10 YR 5/4); dry, pebbles were present 

4 I SPr 6 I Inorganic clay of medium to high plasticity, yellowish gray (5 Y 7/2) to 
moderate yellowish brown (10 YR 5/4); dry, pebbles were present 

5 All I 10 Inorganic clay of medium to high plasticity, dark yellowish orange (10 YR 

'· 

6/6) to moderate yellowish brown (I 0 YR 5/4 ); dry , fragments of igneous 
rocks were present 

6 AJl 10 12 Inorganic clay of medium plasticity, dark yellowish orange (10 YR 6/6) to 
moderate yellowish brown ( 10 YR 5/4 ); dry , fragments of igneous rocks 

• were present 
,_, 

7 A&. u J.4 Inorganic clay of medium to plasticity, dark yellowish orange (10 YR 6/6) 
to moderate yellowish brown (10 YR 5/4); dry, fragments of igneous 

1 rocks were present 

8 
, 

All 14 16 Inorganic clay of medium plasticity, dark yellowish orange ( 10 YR 6/6) to 
moderate yellowish brown (10 YR 5/4); dry, fragments of igneous rocks 
were present 

9 j :1\1. 16 11 Igneous volcanic rock mixed with inorganic silty clays (saprolite), medium 
gray (N 5) to dark yellowish orange (10 YR 6/6); dry, friable 

10 AJt tl .28 Igneous volcanic rock mixed with inorganic silty clays (saprolite), medium 

f gray (N 5) to dark yellowish orange (10 YR 6/6); dry, friable 

Notes: 
PH -.pcahole SPI' = standard penetratioo test 
HA..•=< .... -se:r AR.-airrig 
B~...,.., land surface -
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A. Soil Boring Log 

Exploration for: Site Characterization 

Date: April6 and 16. 1998 
Boring No.: 1738-SB-5 
Recorded By: Pitt Maner and Dan Press 
Drill Type: B-61 and air ri~ 
Weather: Sunny. Partlv cloudy. 80's 

PH 0 2 

2 HA 2 4 

3 AR 4 6 

4 AR 6 8 

s AR 8 10 

6 AR 10 12 

7 AR 12 14 

Notes: 
AR= air rig 
PH =post hole 
HA = hand auger 
SPT = standard penetration test 

= below land surface 

Location 
Site 1738 

Roosevelt Roads U.S. Naval Station 
Ceiba, Puerto Rico 

Inorganic silt oflow plasticity, moderate brown (5 YR 4/4); dry 

Inorganic silt of low plasticity, modemte brown (5 YR 4/4); dry 

Inorganic clay of medium to high plasticity mjxed with igneous rock 
fragments grayish orange (10 YR 7/4) to olive black (5 Y 2/1); dry 

Inorganic clay of medium to high plasticity mixed with igneous rock 
fragments grayish orange (10 YR 7/4) to olive black (5 Y 2/1); dry 

Igneous rock mixed with inorganic clays of low to medium plasticity, 
medium dark gray (N 4) to dark yellowish brown (I 0 YR 4/2); dry 

Inorganic silty clay (saprolite) of low to medium plasticity, dusky yellow (5 
Y 6/4); dry , sand was present 

Inorganic silty clay of low to medium plasticity, light olive brown (5 Y 

S/6); dry 

______ B_L.AS~LAN __ o_ . .....;:BQUC& ;;.;.~L.E:.;E;.;,.. ;...IN~C;.... --:--or---...----
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A. Soil Boring Log 

Exploration for: Si" Cbaracterildltiao Location 

Site 1738 
Roosevelt Roads U.S. Naval Station 

Date: AIDil6 ;.md 1 ~. 1228 Ceiba, Puerto Rico 
Boring No.: lZJB-Sil-6 
Recorded By: fittMwU~[ ;.md O;.m In~~ 
Drill Type: IHZI ;.md Ail: Ri~ 
Weather: emb:: ~lQud:!£, 2Q'~ 

-~pie 'IP~·.··· .. ) .. ·. Dipj~-· 
.. 

rr<·•-•· ·. •·•·-<<•••·•·•·••·•••-•··•••••·· ·-·· <?••-•.••••.••••••-····· ) .:c;···•••••••.··••·····•·-··-·>>'<--·•·••···· .•• )) .............. 

:::.No/· 
•••··.·· < ..... . pri,ji. }::::: ..... ,.6 }< ..• ) ...... ~ •• -c. ;..... ·'tri~ : 

••••••' <II ::::.:><::-::-:· 

:· .... ···· ·•· >~ > ••r > ;:::::~.;::'}E_2_S.C > "··::·::: .. ··.·•·· ..... ·> ... _/:;::;: 

1 PH 0 2 Inorganic silt of low mixed with rock fragments, dark yellowish orange, 
(10 YR 6/2); brittle, dry 

2 HA 2 4 Inorganic silty sand, pale yellowish orange (10 YR 8/6); dry, bioclastic 
material is present 

3 SPT 4 6 Inorganic silty sand. pale yellowish orange ( 10 YR 8/6); dry, a high content 
of bioclastic material is present 

4 SPT 6 8 Inorganic silty sand, pale yellowish orange (10 YR 8/6); dry, a high content 
of bioclastic material is present 

s SPT 8 10 Inorganic silty sand. pale yellowish orange ( 10 YR 8/6); dry, a high content 
of bioclastic material is present 

6 AR 10 12 Well graded gravel (pea gravel) mixed with inorganic silts of slight 
plasticity, greenish gray (5 GY 6/1); dry, igneous rock fragments were 
present 

7 AR 12 14 Inorganic sandy silty clay of low plasticity mixed with a well grade gravel 
(pea gravel), grayish orange ( 10 YR 6/2) ; dry 

8 AR 14 16 Inorganic silty clay of low plasticity (saprolite) mixed with a well grade 
gravel (pea gravel), pale yellowish brown ( 10 YR 6/2) to greenish gray (5 
GY 611); 

9 AR 16 18 Inorganic silty clay of low plasticity mixed (saprolite) with a well grade 
gravel (pea gravel), pale yellowish brown ( 10 YR 6/2) to greenish gray (5 
GY6/1); 

10 AR 18 20 Inorganic silty clay of low plasticity mixed (saprolite), olive gray (5Y 4/1), 
sandy 

11 AR 20 25 Inorganic silty clay of low plasticity mixed (saprolite) ,olive gray (5Y 411), 
sandy 

12 AR 25 30 Inorganic clayey silt (saprolite )of medium plasticity, yellowish gray ( 5 Y 
7/2) 

13 AR 30 35 Inorganic clayey silt (saprolite)ofmedium plasti(ity, dark yelowish orange 
(10 YR8/6) 

-· ·-
14 AR 35 40 Inorga (sporolite)ofmedium plasticity,grayi .. h or ge (IOYR 7/4); wet - -·-

---------________ ..;;B.;.LAS..;;.;.LAN~D;.;., 801 :K..;..;;;.&..;:.;LE;.;;E;;.;, I~N~C~. ~-----
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.A. Soil Boring Log 

--
I:S AR 40 45 Inorganic clayey silt (saprolite)ofmedium plasticity, grayish orange (10 

YR 714); wet 

Notes: 
AR=airrig 
PH = post bole 
HA =hand auger 
SPT =standard penetration test 
BLS = below land surface 
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A. Soil Boring Log 

Exploration for: Si~ Cbaractcriz;iWQO Location 
Site 1738 

Roosevelt Roads U.S. Naval Station 
Date: Agri11mu1 Hi. 1228 Ceiba, Puerto Rico 
Boring No.: 11J8-SB-Z 
Recorded By: fin MiiDc[ 110d 12110 ~:is 
Drill Type: B-6li1Dd Air Ri!i! 
Weather: Swm~ - 8Q's 

illlple· ··• 'tJpe .. · ; ... \ ............ ·.nit~~··.········. 1•.;:·· r !:fi .. i . . jj'ft±0§i\ i! : .. . .. . • r: . .... .... i)i ''illi;:lJi,i i •... · · .. p r 2<. ~, _i..;.~/L -~ ~ i 
i ~0~ ··•···· 

.:;<:;::}~r·: ...... 
r)•·•··••>· I ... < ........ · ..•.... -- E0~?S'3~ .· c ~<~ < . 'f< > / ·.·...•.•.. H :Fiibllt . Tcf• 

I PH 0 2 Inorganic silt mixed with a well graded gravel (pea gravel) mixed with 
sand, moderate brown (5 YR 4/4); dry 

2 HA 2 4 Inorganic silty clay of low to medium plasticity, moderate brown (5 YR 
4/4); dry 

3 SPT 4 6 Clayey Gravel mixed with an inorganic silt, moderate brown (5 YR 4/4); 
dry 

4 SPT 6 8 Silty gravel, light brown (5 YR 5/6); dry 

5 SPT 8 10 Inorganic clay of medium plasticity mixed with a well graded gravel, 
moderate brown (5 YR 4/4); dry 

6 SPT 10 12 Inorganic clay of medium plasticity, yellowish gray (5 Y 5/2); dry 

7 SPT 12 14 Inorganic clay of medium plasticity, yellowish gray (5 Y 5/2); dry 

8 SPT 14 16 Inorganic clay of medium plasticity, yellowish gray (5 Y 5/2); 

9 SPT 16 18 Inorganic silty clay (saprolite) mixed with sand, brownish black (5 YR 
2/1); 

10 AR 18 20 Inorganic clayey silt (saprolite), light olive gray (5Y 6/1 ); moist 

II AR 20 25 Inorganic clayey silt (saprolite), dark yellowish brown (10 YR 4/2); very 
moist 

12 AR 25 30 Inorganic clayey silt (saprolite) mixed with sand, dark yellowish orange 
(10 YR 6/6) to dusky yellowish brown (10 YR 2/2); wet 

Notes: 
AR= air rig 
PH =posthole 
HA = hand auger 
SPT = standard penetration test 
BLS = below land surface 

02781621.WPD • .a/Si9a 
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A. Soil Boring Log 

Exploration for: Site Characterization 

Date: Aprill7. 1998 
Boring No.: 
_Recorded By: 

1738-SB-8 
Pitt Maner 
AirRjg Drill Type: 

Weather: Suony- 80's 

PH 0 

2 HA 2 

3 AR 4 

4 AR 6 

5 AR 8 

6 AR 10 

7 AR 12 

8 AR 14 

9 AR 16 

10 AR 18 

II AR 20 

12 AR 25 

Notes: 
AR=airrig 
PH = post hole 
HA = hand auger 
SPT = standard penetration test 
BLS = below land surface 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

25 

30 

Location 
Site 1738 

Roosevelt Roads U.S. Naval Station 
Ceiba, Puerto Rico 

Igneous rock fragments (fill material), dark gray (N 3); clay, moderate 
yellowish brown ( 10 YR 5/4 ); silty, dry 

Igneous rock fragments ( fill material), dark gray (N 3); clay, moderate 
yellowish brown (10 YR 5/4); silty, dry 

Igneous rock fragments (fill material), dark gray (N 3); clay, moderate 
yellowish brown (10 YR 5/4); silty, dry 

Igneous rock fragments (fill material), dark gray (N 3); clay, moderate 
yellowish brown (10 YR 5/4); silty, dry 

Inorganic clay of medium plasticity mixed with igneous rock and organic 
(plant root material) fragments, grayish green ( 10 GY 5/2) to moderate 
yellowish brown (10 YR 5/4), dry 

Inorganic silty clay (saprolite), dark yellowish orange (10 YR 6/6), dry 

Inorganic silty clay (saprolite), dark yellowish orange (I 0 YR 6/6), dry 

Inorganic silty clay (saprolite), dark yellowish orange (10 YR 6/6), dry 

Inorganic silty clay (saprolite), dark yellowish orange (10 YR 6/6), dry 

Inorganic silty clay (saprolite)mixed with pebbles dark yellowish orange 
(10 YR 6/6), 

Inorganic silty clay (saprolite), dark yellowish brown ( 10 YR 4/2), 

Inorganic-silty clay (saprolite), dark yellowish brown (10 YR 4/2), wet 

02781621.WPD -815118 
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A. Soil Boring Log 

Exploration for: Si~ Cbaract!:lti~iQD Location 

Site 1738 
Roosevelt Roads U.S. Naval Station 

Date: Am:il l z. 1228 Ceiba, Puerto Rico 
Boring No.: 12J8-S:6-2 
Recorded By: £inMmu:r 
Drill Type: Ail: Ri6: 
Weather: Sunnv -20's 

§!~pie· J!¥P' <·,, Depth .. · / [<< . :':<>< · .. ,,,., <;/'>'· ::·,/·~::'u .. i.t. , .. ,.,,.<:·.>··.·,.,:::: .·., '·.·. .<. 
········ ..••• · :.... :r :················ · s ·r . 1 : •}: HM :i ;•; ;;:::r;1; \\) No~> , .. ,.< 

I• 
I , / ..-~~->" ;;;Txx~-:-~ , .. ,,·,.···;,;,· <'><·<· .:<. <'< <:<· From ·to 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

.. 
----··"' 02781621.WPO -8/SfJB 

PH 0 2 Igneous rock fragments (fill), dark gray (N 3), pebble-sized and larger, 
hard: inorganic silty clay, moderate yellowish brown (I 0 YR 5/4; dry 

HA 2 4 Igneous rock fragments (fill), dark gray (N 3), pebble-sized and larger, 
hard; inorganic silty clay, moderate yellowish brown ( 10 YR 5/4; dry 

AR 4 6 Igneous rock fragments (fill), dark gray (N 3), pebble-sized and larger, 
hard; inorganic silty clay, moderate yellowish brown (10 YR 5/4; dry 

AR 6 8 Igneous rock fragments (fill), dark gray (N 3), pebble-sized and larger, 
hard; inorganic silty clay, moderate yellowish brown (10 YR 5/4; dry 

AR 8 10 Igneous rock fragments (fill), dark gray (N 3), pebble-sized and larger, 
hard: inorganic silty clay, moderate yellowish brown (10 YR 5/4; dry 

AR 10 12 Inorganic silty clay of medium to high plasticity, moderate yellowish 
brown (10 YR 5/4); dry 

AR 12 14 Inorganic silty clay of medium to high plasticity, moderate yellowish 
brown (10 YR 5/4); dry 

AR 14 16 Inorganic silty clay of medium to high plasticity (saprolite), pale yellowish 
brown (I 0 YR 6/2) ; dry 

AR 16 18 Inorganic silty clay of medium to high plasticity (saprolite), pale yellowish 
brown (10 YR 6/2) to dark yellowish orange (10 YR 6/6) ; dry, contains 
igneous rock fragments, iron-rich 

AR 18 20 Inorganic silty clay of medium to high plasticity (saprolite), pale yellowish 
brown (10 YR 6/2) to dark yellowish orange (10 YR 6/6) ; dry, contains 
igneous rock fragments, iron-rich 

AR 20 25 Inorganic silty clay of medium plasticity (saprolite), pale yellowish brown 
(10 YR 6/2) 

AR 25 30 Inorganic silty clay of medium to high plasticity (saprolite), pale yellowish 
brown ( 10 YR 6/2) ; moist 

AR 30 35 Inorganic silty clay of medium to high plasticity (saprolite), pale yellowish 
brown (10 YR 6/2); wet 

?. • ,., · ':'JD, BOUCK & LEE. INC. 

----------------------------------------en ·.rs & scientists A ... 



A. Soil Boring Log 

Notes: 
AR =air rig 
PH = post hole 
HA = hand auger 
SPT = standard penetration test 
BLS = below land surface 

. BL<\SLAND. BOUCK & LEE. INC. 
------------------~ 02781621.WPO •• 8J5, en:·; lfe e r s & scIentIsts A-1. 



A. Soil Boring Log 

Exploration for: Site Characterization 

Date: April 27. 1998 
Boring No.: 1738-SB-11 
Recorded By: Pan fress 
Drill Type: HandAu~er 

Weather: 

PH 0 

2 HA 2 

3 HA 4 

4 HA 6 

5 HA 8 

Notes: 
PH =post hole 
HA = hand auger 
SPT = standard penetration test 
BLS = below land surface 

027116li.WPO --l>··"S ,... 

2 

4 

6 

8 

10 

Location 
Site 1738 

Roosevelt Roads U.S. Naval Station 
Ceiba, Puerto Rico 

Inorganic clay, moderate brown (5 YR 3/4); dry, dense 

Inorganic clay of medium plasticity, very pale orange ( 10 YR 8/2) to dark 
yellowish orange (10 YR 6/6); dry 

Inorganic clay of medium plasticity, white (N9) to light brown (5YR 5/6); 
contains talc 

Inorganic clay of medium plasticity, white (N9) to light brown (5 YR 5/6) 
and pale green (5 G 7/2); moist, contains talc 

Inorganic clay of medium plasticity, light brown (5 YR 5/6) to moderate 
yellowish brown (10 YR 5/4); wet 

BL.ASLAND. BOUCK & LEE. INC. 

gjneers & scientist~ 

,. 

--------------------~~:;__ A-13 



A. Soil Boring Log 

Exploration for: Site Characterization 

Date: April 27. 1998 
Boring No.: 1738-SB-12 
Recorded By: Dan Press 
Drill Type: HaodAu~er 
Weather: Sunny. 90's 

PH 0 

2 HA 2 

3 HA 4 

4 HA 6 

5 HA 8 

6 HA 10 

Notes: 
PH = post hole 
HA = hand auger 
SPT = standard penetration test 
BLS = below land surface 

027816l' Mf.IB 

2 

4 

6 

8 

10 

12 

Location 
Site 1738 

Roosevelt Roads U.S. Naval Station 
Ceiba, Puerto Rico 

Inorganic clay, light brown (5 YR 5/6) to dusky brown (5 YR 212); dry 

Inorganic clay of medium plasticity, white (N9) to light brown (5 YR 5/6); 
dry, talc present 

Inorganic clay of medium plasticity, white (N9) to light brown (5 YR 5/6); 
dry, talc present 

Inorganic clay of medium plasticity, white (N9) to light brown (5 YR 5/6); 
dry, talc present 

Inorganic clay of medium plasticity, very pale orange ( 10 YR 8/2) to dark 
yellowish orange (10 YR 6/6); moist 

Inorganic clay of medium plasticity, very pale orange ( 10 YR 8/2) to dark 
yellowish orange (10 YR 6/6); wet 

BLASL.AND. BOUCK & LEE. INC. 

glneers & scientists A-14 



1738 - MW-1 

8"" MANHOLE WITH 
BOLT DOWN COVER 

I II I Ill ! II Ill 111-111 : i I I :.::.: ;-. ·. " ·. ·.· 
:til:.=! 113 11=111-111 111-111_! II Ill Ill Ill: 

~ill. ' .ill. ' .ill. ' .ill. ' .ill. ' .l 

PROJECT NO.: 399.33 
WELL NO.: 1738 - MW-1 
BY: ALBERT NA YA 
DEPTH TO WATER UPON COMPLETION: 22.0 FT 
UNIT MONITORED: SURFICIAL 
DRILLER: GEOWORKS 
DRIWNG METHOD: HOLLOW STEM AUGER 

& AIR RIG 
TOTAL DEPTH: 34 FEET 
TOP OF CASING: 189.65 FEET 

RRD = ROOSEVELT ROADS DATUM 
BLS = BELOW LAND SURFACE 

{DRAWING NOT TO SCALE) 

P: SlD-PC2\AP 
7/15/98 TA1Hi4-JAA 
3111\JIIIJJ\3893Jet01.D¥' 

SQUARE CONCRETE PAD: 
(3' X 3' X 0.5') 

WATER TIGHT LOCKING CAP 

~---CEMENT GROUT SEAL 
(FROM 0.5' TO 18' BLS) 

~~------- 2" DIA. SCHEDULE 40 PVC 
THREADED WELL CASING 
(FROM GROUND SURFACE TO 19' BLS) 

BENTONITE SEAL 
(FROM 15.5' TO 16.5' BLS) 

...,.t-----10" DIA. BOREHOLE (NOMINAL) 

.,... ___ 20/30 SIUCA SAND PACK 
(FROM 16.5' TO 34' BLS) 

r:;::::;;:::=;r ... --- 2" DIA. SCHEDULE 40 PVC THREADED 
WELL SCREEN, 0.010 IN. SLOT 
(FROM 18.5' TO 33.5' BLS) 

~t----- THREADED SCHEDULE 40 PVC SUMP 
(FROM 33.5' TO 34' BLS) 

ROOSEVELT ROADS, U.S. NAVAL STATION 
CEIBA, PUERTO RICO 

SITE CHARACTERIZATION - SITE 1738 

MONITORING WELL 1738-MW-1 
CONSTRUCTION DETAIL 

RRii" III.ASlNID, BOUCX a: LEE. INC. I FIGURE 
~~ J ,engineers 6: scientists 8-1 



1738 

8"1 MANHOLE WITH 
BOLT DOWN COVER 

' ' 

PROJECT NO.: 399.33 
WELL NO.: 1738 - MW-2 
BY: ALBERT NAYA 
DEPTH TO WATER UPON COMPLETION: 22.0 FT 
UNIT MONITORED: SURFICIAL 
DRILLER: GEOWORKS 
DRIWNG METHOD: HOLLOW STEM AUGER 

& AIR RIG 
TOTAL DEPTH: 33.5 FEET 
TOP OF CASING: 189.68 FEET 

RRD = ROOSEVELT ROADS DATUM 
BLS = BELOW LAND SURFACE 

(DRAWING NOT TO SCALE) 

- MW-2 
SQUARE CONCRETE PAD: 
(3' )( 3' )( 0.5') 

WATER TIGHT LOCKING CAP 

~---CEMENT GROUT SEAL 
(FROM 0.5' TO 14' BLS) 

1-t11-----2" DIA. SCHEDULE 40 PVC 
THREADED WELL CASING 
(FROM GROUND SURFACE TO 18' BLS) 

BENTONITE SEAL 
(FROM 14' TO 16' BLS) 

-..---1 0" DIA. BOREHOLE (NOMINAL) 

...,. ___ 20/30 SILICA SAND PACK 
(FROM 16' TO 33.5 ' BLS) 

c:::~..-..--- 2" DIA. SCHEDULE 40 PVC THREADED 
WELL SCREEN, 0.010 IN. SLOT 
(FROM 18' TO 33' BLS) 

~~----- THREADED SCHEDULE 40 PVC SUMP 
(FROM 33' TO 33.5' BLS) 

ROOSEVELT ROADS, U.S. NAVAL STAllON 
CEIBA, PUERTO RICO 

SITE CHARACTERIZATION - SITE 1. 38 

MONITORING WELL 1738-MW-2 
CONSTRUCTION DETAIL 

P: S'lll-PC2\AP • nn~ BWUND. BOUCK a: LEE, INC. I FIGURE 
~~ T~~~W: i ~~ ..l; ~engineers 4c scientists ,B --?.t 

~----------------~---------~ . ~ 



1738 

8"f MANHOLE WITH 

BOLT DOWN COVER 

PROJECT NO.: 399.33 
WEll NO.: 1738 - MW-3 
BY: ALBERT NAYA 
DEPTH TO WATER UPON COMPLETION: 20.0 FT 
UNIT MONITORED: SURFICIAL 
DRILLER: GEOWORKS 
DRIWNG METHOD: HOLLOW STEM AUGER 

&: AIR RIG 
TOTAL DEPTH: 30 FEET 
TOP OF CASING: 189.87 FEET 

RRD = ROOSEVELT ROADS DATUt.f 
BLS = BELOW LAND SURFACE 

(DRAWING NOT TO SCALE) 

' P: Sl1l-PC2\AP 
1/17/911 TAll-54-JAR, APO 
lH\39933\39933> J.DWG ----------------

- MW-3 
SQUARE CONCRETE PAD: 
(3' X 3' X 0.5') 

WATER TIGHT LOCKING CAP 

~---CEMENT GROUT SEAL 
(FROM 0.5' TO 11' BLS) 

._....,...._. ___ 2• DIA. SCHEDULE 40 PVC 
THREADED WEU CASING 
(FROM GROUND SURFACE TO 15' BLS) 

BENTONITE SEAL 
(FROM 11' TO 13' BLS) 

-----1 o• DIA. BOREHOLE (NOMINAL) 

.,.,... ___ 20/30 SIUCA SAND PACK 
(FROM 13' TO 30' BLS) 

1====1-...... --- 2• DIA. SCHEDULE 40 PVC THREADED 
WELL SCREEN, 0.010 IN. SLOT 
(FROM 15' TO 29.5' BLS) 

~t------ THREADED SCHEDULE 40 PVC SUt.fP 
(FROM 39.5' TO 30' BLS) 

ROOSEVELT ROADS, U.S. NAVAL STATION 
CEIBA, PUERTO RICO 

SITE CHARACTERIZATION - SITE 1738 

MONITORING WELL 1738-MW-3 
CONSTRUCTION DETAIL 

RRI· &WlAND, BOUCK a: LEE. IHC.I FIGURE 
;~ J engineers &: scientists 8-3 
!JL -. 



1738 - MW-4 

8 .. 111 MANHOLE WITH 

BOLT DOWN COVER 

PROJECT NO.: .399 . .3.3 
WELL NO.: 17.38 - MW-4 
BY: ALBERT NAYA 
DEPTH TO WATER UPON COMPLETION: 22.0 FT 
UNIT MONITORED: SURFICIAL 
DRILLER: GEOWORKS 
DRIWNG METHOD: HOLLOW STEM AUGER 

&: AIR RIG 
TOTAL DEPTH: 28.5 FEET 
TOP OF CASING: 190.54 FEET 

RRD = ROOSEVELT ROADS DATUM 
BLS = BELOW LAND SURFACE 

(DRAWING NOT TO SCALE) 

SQUARE CONCRETE PAD: 
(3' X 3' X 0.5') 

WATER TIGHT LOCKING CAP 

.,... ___ CEMENT GROUT SEAL 
(FROM 0.5' TO 13' BLS) 

t-ill---- 2" DIA. SCHEDULE 40 PVC 
THREADED WELL CASING 
(FROM GROUND SURFACE TO 18.5' BLS) 

BENTONITE SEAL 
(FROM 14' TO 16' BLS) 

·!=~·...-.--- 20/30 SIUCA SAND PACK 
(FROM 16' TO 28.5 ' BLS) 

t::==::::::::l-..... --- 2" DIA. SCHEDULE 40 PVC THREADED 
WELL SCREEN, 0.010 IN. SLOT 
(FROM 18' TO 28' BLS) 

~1----- THREADED SCHEDULE 40 PVC SUMP 
(FROM 28' TO 28.5' BLS) 

ROOSEVELT ROADS, U.S. NAVAL STATlON 
CEIBA, PUERTO RICO 

SITE CHARACTERIZATION - SITE 1738 

MONITORING WELL 1738-MW-3 
CONSTRUCTION DETAEL 

RRI 
I 

BUSlMD, BOUCK a: ~ "": I FIGURE 
P:_ 5111-1\2\, P - ~ •m• B 4 
1/17/M Tbl :4-JAR. APO ' ~ engineers ~ scientist. _ 
llti\J~~:;y 3;:1004.DWil - - - ~ 

------~ ------'---~-------'" ~--



1738 - MW-5 
PROttCTlVE STEEL OUTER WELL 

COV£R WITH LOCKING UD TOP 
{4" STICKUP) 

13113lS11-11131131131LJ :.::.· ·,.· .. ',·.· 
:/11-11131131131131~ II~ 111 ~ :ffiillll: ~:I i !: ::I 

PROJECT NO.: 399.33 
WELL NO.: 17.]8 - Mw-5 
BY: ALBERT NA:YA 
DEPTH TO WA1!£R UPON COMPLETION: 8.0 FT 
UNIT MONITa.D: SURFICIAL 
DRILLER: GE~S 
DRIWNG M~ HOlLOW STEM AUGER 
TOTAL DEPTH: 10.5 FEET 
TOP OF' C~: 177.93 FEET 

ROOSEVELT ROMS DATA 
BLS = BELOW LAND SURFACE 

(mt.AWING NOT TO SCALE) 

P: sm-P•"1\AP 
B/17 /98 \M-54-JAR 
311133007 l9D3JG05.DWC 

SQUARE CONCRETE PAD: 
(3' X 3' X 0.5') 

-+----CEMENT GROUT SEAL 
{FROM 0.5' TO 2' BLS) 

~,.._.---2• DIA. SCHEDULE 40 PVC 
THREADED WELL CASING 
{FROM GROUND SURF ACE TO 4' BLS) 

BENTONITE SEAL 
(FROM 2' TO 3' BLS) 

~---s• DIA. BOREHOLE (NOMINAL) 

..,... ___ 20/30 SIUCA SAND PACK 
{FROM 3' TO 10.5 ' BLS) 

t:===l-..... --- 2• DIA. SCHEDULE 40 PVC THREADED 
WELL SCREEN, 0.010 IN. SLOT 
{FROM 4' TO 10' BLS) 

~1----- THREADED SCHEDULE 40 PVC SUMP 
(FROM 10' TO 10.5' BLS) 

ROOSEVELT ROADS, U.S. NAVAL STATION 
CEIBA, PUERTO RICO 

SITE CHARACTERIZATION - SITE 1738 

MONITORING WELL 1738-MW-5 
CONSTRUCTION DETAIL 

B'u' ,·,- ~ BI.ASUNO, BOUCK 1:.!.£[, INC. I FIGURE 
_ -·~ !_ -1 engineers .t scientists,.. 8-5 



1738 
PROTECTIVE STEEL OUTER WELL 

COVER WITH LOCKING LID TOP 
(4' STICKUP) 

PROJECT NO.: 399.33 
WELL NO.: 1738 - MW-5 
BY: ALBERT NAYA 
DEPTH TO WAT£R UPON COMPLETION: 8.0 FT 
UNIT MONITORED: SURFICIAL 
DRILLER: GEOWORKS 
DRIWNG METHOD: HAND AUGER 
TOTAL DEPTH: 15 FEET 
TOP OF CASING: 177.93 FEET 

ROOSEVELT RQADS DATA 
BLS = BELOW lAND SURFACE 

(DRAWING NOT TO SCALE) 

,_ 

.If: 51"' yC2\AP 
-17 • · TAll-54-JAR 

tr'qi:· ~ \3993JGOII.DWQ ·,. 
·--~-- . ~· . . . · 

MW-6 
---WATER TIGHT LOCKING CAP 

SQUARE CONCRETE PAD: 
(3' X 3' X 0.5') 

~---CEMENT GROUT SEAL 
(FROM 0.5' TO 2' BLS) 

~~------- 2" CIA. SCHEDULE 40 PVC 
THREADED WELL CASING 
(FROM GROUND SURFACE TO 4.5' BLS) 

BENTONITE SEAL 
(FROM 2' TO 3' BLS) 

....,.---6" DIA. BOREHOLE (NOMINAL) 

.,.._ ___ 20/30 SILICA SAND PACK 
(FROM 3' TO 10.5 ' BLS) 

t::==t-...._ ___ 2" CIA. SCHEDULE 40 PVC THREADED 
WELL SCREEN, 0.010 IN. SLOT 
(FROM 4.5' TO 14.5' BLS) 

~1----- THREADED SCHEDULE 40 PVC SUMP 
(FROM 14.5' TO 1~ BLS) 

ROOSEVELT ROADS, U.S. NAVAL STATION 
CEIBA, PUERTO RICO. 

SITE CHARACTERIZATION - SlfrE 1738 
~----------------~--7·· ----~--~ 

MONITORING WELL 17~: A-MW-6 
CONSTRUCTION DE\ AIL 

BBI J -
• I . I FIGURE 

lllASI.NID, BOUCK a: . : .;. ! B-6 
engineers cl: sc 



Site 1738 
Roosevelt Roads, U.S. Naval Station 

Celba, Puerto Rico 

Well No.: 1738-MW-4 
Test Date: 6112/98 

Flush Mount 
Static Water Level 
Depth to Bottom of Sc 

Formation Tested: Surficial 
Falling Head Test 

English Units Metric Units 

0.00 (ft) 0.00 (em) 
21.70 (ft) 661.42 (em) 
27.50 (ft) 838.20 (em) 

(distance from ground level) 
Boring Diameter 8 (In) 20.32 (em) 
Casing Diameter 2 (in) 5.08 (em) 
Screen Diameter 2 (in) 5.08 (em) 
Screen Length 10 (ft) 304.8 (em) 
Depth to Boundary (b) 60 (ft) 1828.8 (em) 
Delta H at Time 0 10.7 (ft) 326.136 (em) 
Delta H at Time t 1.7 (ft) 51.816 (em) 
Timet 1320.00 (sec) 1320 (sec) 
Ratio Kh/Kv 1 1 
Porosity of Filter Pack 0.3 0.3 

HYDRAULIC CONDUCTMTY em/sec ftlday gpdlft112 

K (Bouwer-Rice) 
K (Hvorslev Time Lag) 
K (Hvorslev Variable Head) 

2.1E-04 S.OE-01 4.5E+OO 
7.3E-05 2.1 E-01 1.5E+OO 
7.3E-05 2.1 E-01 1.5E+OO 

PAGBI/4 
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' SLUG TEST WORKSHEET 

t Site 1738 
Roosavett Roads, U.S. Naval Station 

• Ceiba, Puerto Rico 
i 
I 

Wei Number: 173J.WI-4 Test Date: 6/12198 
i 
I, 

EQUAnONS USED 

i ·EQUATION 1: BOUMJr-Rlce Method 
,. 

f. K = {((Rc"2)"'1n(Re/Rw))l(2le})*(11T)*In(HO/Ht) 
' ' 

where: 
X = ttydrauic conductivity 

( Rc = Casing f1ldius 
Re = Effective weft radius over which the 

drawdown is dissipated (this value is 
calculated from predetermined curves) 

·d R• = Borehole Tadius ., 
Le = Saturated screen Jength I' 

HO = Drawdown tn weft at time zero: time 
zero is specified on the slug test curve 

Ht • 0rawctown in well at time "t": time "t" 
is specified on the awg test CUJVe Note: All oq...Uons ore valid for 

T = Elapsed time from time zern to time "t" any cansi-set of uniU 

VARIABLES USED 

Varfabtes &IJ!I!.ish Units Metric Units 

-Rc - 2 (in) 5.08 (em) 
Rw 4 (in) 10.16 (em) 
le 10 (ft) 304.8 (em) 
HO 10.7 (ft) 326.136 (em) 
Ht 1.700 (ft) 51.82 (em) 
T 1320 (sec) 1320 (sec) 
b 60 (ft) 1828.80 (em) 
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Pege314 

SLUG TEST WORKSHEET 

Site 1738 
ROOHvelt Roads, U.S. Naval Station 

Celba, Puerto Rico 

WeU Number: 1738-MW-4 o.le: 6/2611111 

(min) Depth (ft) Time (min) Depth (ft) Time (min) Depth (ft) Time (min) Depth 1ft) Time (min) Deplh 1ft) nme (min) Depth (ft) 
0 0 0.2583 -7.279 0.7 -13.451 3.8 -8.092 9.8 -5.281 40 ·2.193 

0.0083 0 0.2888 ·1.717 0.7188 ·13.344 3.8 -7.98 10 -5.218 41 ·2.181 
0.0166 0 0.275 -8.162 0.7333 ·13.237 4 -7.821 11 -4.934 42 ·2.13 
0.025 0 0.2833 -8.735 0.75 ·13.123 4.2 -7.695 12 -4.883 43 ·2.104 

0.0333 .0.006 0.2916 -9.107 0.7688 ·13.022 4.4 -7.575 13 -4.418 44 ·2.079 
0.0416 .0.008 0.3 -9.643 0.71133 ·12.928 4.8 -7.449 14 -4.21 45 ·2.054 

0.05 .0.006 0.3083 ·10.072 0.8 ·12.839 4.8 -7.338 15 -4.027 46 ·2.023 
0.0583 .0.006 0.3168 ·10.551 0.8188 ·12.745 5 -7.222 18 -3.883 47 ·2.004 
0.0888 0 0.325 ·10.967 0.8333 ·12.85 5.2 -7.115 17, -3.705 48 -1.978 
0.075 -0.006 0.3333 ·11.648 0.85 ·12.575 5.4 ·7.008 18' -3.587 49 ·1.953 

0.0833 0 0.35 ·12.562 0.8688 ·12.474 5.8 -6.901 19 -3.434 50 ·1.928 
0.0916 .0.031 0.3688 -13.936 0.8833 ·12.404 5.8 -6.806 20 -3.315 51 -1.909 

0.1 .0.081 0.3833 ·14.863 0.9 ·12.322 8 -6.706 21 -3.201 52 -1.884 
0.1083 -o.o5 0.4 ·15.55 0.9188 ·12.253 6.2 -6.811 22 -3.1 53 ·1.885 
0.1166 .0.025 0.4166 -15.859 0.9333 ·12.177 8.4 -8.517 23 -3.006 54 -1.859 
0.125 .0.284 0.4333 ·15.765 0.95 ·12.102 8.8 -8.428 24 -2.917 55 ·1.84 

0.1333 .0.638 0.45 ·15.456 0.9688 ·12.032 6.8 -6.34 25 -2.842 58 ·1.815 
0.1416 .0.758 0.4886 ·15.424 0.9833 ·11.989 7 -6.258 28 ·2.78 57 -1.789 

0.15 ·1.128 0.4833 ·15.248 1 ·11.906 7.2 -6.17 27 -2.697 58 ·1.77 
0.1583 ·1.455 0.5 -14.964 1.2 ·11.27 7.4 -8.094 28 -2.834 59 ·1.752 
0.1866 ·2.041 0.5166 ·14.863 1.4 ·10.841 7.8 -8.019 29 -2.583 60 ·1.733 
0.175 -2.533 0.5333 ·14.75 1.8 ·10.488 7.8 -5.943 30 -2.539 81 ·1.72 

0.1833 -2.881 0.55 -14.624 1.8 ·10.1115 8 ·5.887 31 -2.514 82 ·1.895 
0.1916 ·3.283 0.5866 -14.422 2 ·9.895 8.2 -5.798 32 -2.478 83 -1.8119 

0.2 -3.8 0.5833 -14.315 2.2 ·9.831 8.4 -5.729 33 ·2.432 84 ·1.87' 
0.2083 -4.a94 CUI -14.163 2.4 -9.359 8.8 -5.853 34 ·2.401 
0.2166 -4.878 0.6166 ·14.05 2.8 ·9.089 8.8 -5.59 35 ·2.357 
0.225 -5.3 0.6333 ·13.93 2.8 -8.88 9 -5.527 38 ·2.319 

0.2333 -5.93 0.65 -13.785 3 -8.853 9.2 -5.484 37 ·2.287 
0.2418 -6.178 0.8888 -13.678 3.2 -8.395 9.4 ·5.401 38 ·2.258 

0.25 -8.588 0.6833 -13.558 3.4 -8.237 9.8 ·5.338 39 ·2.224 
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Slug Test Recovery Curve for 1738·MW-4 
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Site 1738 
Roosevelt Roads, U.S. Naval Station 

Ceiba, Puerto Rico 

Well No.: 1738-W\r-6 
T est Date: 6/12198 

Flush Mount 
Static Water Level 
Depth to Bottom of Sc 

Formation Tested: Surficial 
Falling Head Test 

Enallsh Units Metric Units 

0.00 (ft) 0.00 (em) 
11.75 (ft) 358.14 (em) 
15.00 (ft) 457.20 (em) 

(distance from ground level) 
Boring Diameter 8 (in) 20.32 (em) 
Casing Daneter 2 (in) 5.08 (em) 
Screen Diameter 2 (in) 5.08 (em) 
Screen length 10 (ft) 304.8 (em) 
Depth to Boundary (b) 60 (ft) 1828.8 (em) 
Delta H at Time 0 10.5 (ft) 320.04 (em) 
Delta Hat nne t 1.5 (ft) 45.72 (em) 
Tmet 420.00 (sec) 420 (sec) 
RatioKM<v 1 1 
Pomsity of Filter Pack 0.3 0.3 

HYDRAUUC CONDUCTIVITY em/sec ft/day gpdlftA2 

K {Bouwer-R'1Ce} 
K (Hvorslev Tune lag) 
K (Hvon;Mw VariabJe Head) 

9.2E-04 2.6E+OO 2.0E+01 
3.5E-04 9.8E-01 7.3E+OO 
3.4E-04 9.7E-01 7.3E+OO 

PAGEI/4 



SLUG TEST WORKSHEET 

Site 1738 
Roosevelt Roads, U.S. Naval Station 

Celba, Puerto Rico 

Well Number: 1738-MW-6 

EQUATIONS USED 

EQUATION 1: Bouwer-Rice Method 

K = (((Rc"2)*1n(Re/Rw))/(2Le))*(11T)*In(HO/Ht) 

where: 
K = Hydraulic conductivity 
Rc = Casing radius 
Re = Effective well radius over which the 

drawdown is dissipated (this value is 
calculated from predetennined curves) 

Rw = Borehole radius 
Le = Saturated screen length 
HO = Drawdown in well at time zero: time 

zero is specified on the slug test curve 
Ht = Drawdown in well at time "t": time "t" 

is specified on the slug test curve 
T = Elapsed time from time zero to time "t" 

VARIABLES USED 

Variables English Units 

Rc 2 (in) -Rw 4 (in) 
Le 10 (ft) 
HO 10.5 {ft) 
Ht 1.500 (ft) 
T 420 {sec) 
b - 60 (ft) 

Test Date: 

Noce: All equo&ions ore valid for 

any consistent set of unill 

Metric Units 

5.08 (em) 
10.16 (em) 
304.8 (em) 

320.04 (em) 
45.72 (em) 

420 (sec) 
1828.80 (em) 

PAGB214 
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SLUG TEST WORKSHEET 

Site 1738 
Roosevelt Roads, U.S. Naval Station 

Celba, Puerto Rico 

Well Number 1738-MW-6 Date: 11128198 

Time (min) Depth (It) Time (min) Depth (It) Time (min) Depth (It) Time (min) Depth (It) Time (min) Depth (It) Time (min) Depth (It) 

0 0.006 0.2583 -11.364 0.7 -6.126 3.6 -5.067 9.8 -3.819 40 -1.462 
0.0083 -0.025 0.2666 -11.351 0.7166 -6.082 3.8 -5.01 10 -3.787 41 -1.424 
0.0166 -0.144 0.275 -11.345 0.7333 -6.037 4 -4.953 11 -3.617 42 -1.38 
0.025 0 0.2833 -11.307 0.75 -6 4.2 -4.903 12 -3.466 43 -1.342 

0.0333 -2.344 0.2916 -11.282 0.7666 -5.968 4.4 -4.852 13 -3.327 44 -1.304 
0.0416 -1.537 0.3 -11.263 0.7833 -5.943 4.6 -4.802 14 -3.195 45 -1.266 

0.05 -2.281 0.3083 -11.251 0.8 -5.918 4.8 -4.752 15 -3.081 46 -1.235 
0.0583 -3.945 0.3166 -11.238 0.8166 -5.899 5 -4.714 16 -2.993 47 -1.21 
0.0666 -4.008 0.325 -11.219 0.8333 -5.874 5.2 -4.682 17 -2.905 48 -1.172 
0.075 -5.023 0.3333 -11.194 0.85 -5.861 5.4 -4.644 18 -2.829 49 -1.14 

0.0833 -5.993 0.35 -11.169 0.8666 -5.842 5.6 -4.607 19 -2.747 50 -1.121 
0.0916 -6.964 0.3666 -11.181 0.8833 -5.829 5.8 -4.575 20 -2.672 51 -1.09 

0.1 -7.418 0.3833 -11.099 0.9 -5.817 6 -4.544 21 -2.59 52 -1.065 
0.1083 -8.458 0.4 -10.841 0.9166 -5.804 6.2 -4.512 22 -2.508 53 -1.039 
0.1166 -9.252 0.4166 -11.042 0.9333 -5.792 6.4 -4.481 23 -2.432 54 -1.014 
0.125 -10.191 0.4333 -10.431 0.95 -5.779 6.6 -4.443 24 -2.35 55 -0.989 

0.1333 -10.425 0.45 -10.91 0.9666 -5.766 6.8 -4.405 25 -2.325 56 -0.964 
0.1416 -10.16 0.4666 -10.822 0.9833 -5.754 7 -4.361 26 -2.275 57 -0.945 

0.15 -9.637 0.4833 -10.778 1 -5.741 7.2 -4.317 27 -2.224 58 -0.92 
0.1583 -10.582 0.5 -10.74 1.2 -5.621 7.4 -4.273 28 -2.155 59 -0.901 
0.1666 -10.639 0.5166 -10.677 1.4 -5.514 7.6 -4.228 29 -2.086 60 -0.869 
0.175 -10.734 0.5333 -10.652 1.6 -5.546 7.8 -4.191 30 -2.023 61 -0.857 

0.1833 -10.86 0.55 -10.595 1.8 -5.464 8 -4.153 31 -1.959 62 -0.844 
0.1916 -10.904 0.5666 -10.544 2 -5.432 8.2 -4.121 32 -1.896 63 -0.825 

0.2 -10.954 0.5833 -10.488 2.2 -5.413 8.4 -4.083 33 -1.827 64 -0.806 
0.2083 -11.295 0.6 -10.343 2.4 -5.382 8.6 -4.039 34 -1.764 65 -0.787 
0.2166 -11.181 0.6166 -10.254 2.6 -5.35 8.8 -4.008 35 -1.707 66 -0.775 
0.225 -11.314 0.6333 -9.712 2.8 -5.287 9 -3.964 36 -1.651 

0.2333 -11.339 0.65 -8.269 3 -5.237 9.2 -3.932 37 -1.6 
0.2416 -11.37 0.6666 -7.002 3.2 -5.18 9.4 -3.894 38 -1.556 

0.25 -11.301 0.6833 -6.29 3.4 -5.123 9.6 -3.857 39 ·1.506 
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CALClJLATIQNS 

EQUATION 1: I=HID Determination of Hydraulic Gradient (1), where: 

= 
= 

I 
H 
D = 

DATA: 

H = 

D = 

RESULTS: 

I = 

Hydraulic Gradient 
Difference in water table elevation between 1738-MW-2 and 1738-MW-6 (ft) 
Distance between 732-MW-1 and 732-MW-2 (ft) 

5113/98 7/1198 

1.04 1.11 

130 130 

0.008 ft/ft 0.009 ftlft 

EQUATION2: 
where: 

V•K...Ifne Determination of Ground-Water Flow Velocity (V), 

Kava = 
I = 
lle = 
v = 

DATA: 

K.v. 
I 
lle 

= 
= 
= 

RESULTS: 

v = 

Average Hydraulic Conductivity (1.6 ftlday from slug test results) 
Hydraulic Gradient (ftlft) 
Effective Porosity (45% or .45, from C.W. Fetter) 
Velocity (ftlday) 

sa3198 

1.6 
0.008 
0.45 

0.028 ftlday 

1.6 
0.009 
0.45 

0.032 ft/day 

C:\nav73liv.wpd 



D-1. Utility Location/Well Permit 

The tenlative locations ofthe soil borings and monitoring well locations were presented to Caleb Romero 
(Facilities Management and Utilities Division, Public Works Department) before the initiation of drilling 
activities. A utility check in the proposed area of investigation was conducted by Mr. Romero. To avoid 
damaga.-.y potential underground sttuctures, the first two feet of each soil boring and moJlitoring well were 
installed with a post hole digger. In addition, a hand auger was used to collect samples frorn two feet to four 
feetBLS.. 

An appiil:a'fton requesting well construction pennits was submitted to the Puerto Rico Department ofNatural 
Resources on February 17, 1998. 

BU\SLAND. BOUc;K& I ::.;;;;E._IN~C;.;.. ________ _._ ____ ':"'::"'~ 
englners & s.:l~ .fists 01-1 



MEMORANDUM 

Fmm: Facilities ~t Division, PWD 
To: Pitt T. Maner ill., Blasland Bouck & Lee 

4330 
N02C-A411 
Jan20,1998 

Subj..: EXCAVATION PERMIT FOR N62410-93-D-4021, VARIOUS SITES 
CHARACTERIZATIONS 

tw: : (a) Personal request 

l. The excavation permit is approved based on the existing utilities information contained on 
aisring filed drawings and on contract drawings. 

2. Care must be observed during the excavation process and excavation by hand shall be 
,.,erformed whenever utilities are present as shown in project drawings. 

1 The contractor will do arrangements for repairs of any utilities damaged or disconnected 
' wn on enclosure( 1) after notification to PWD is done. 

4. Facilities 1691, 429R and 729 will be scanned prior to excavation by PWD. 

S. This permit shall be available at the work site at all times with the provided exhibits if any. 

6.. For any additional information or assistance to perform excavation, please contact 
Mr. Caleb Rom~ Utilities Engineer, at telephone extensions 4068/4268 . 

. "i eiv~: ...... ~ · ..... -------
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Lieutenant Comman4er, CEC, u.s. Navy 
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By direccion of t~e 
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SU JU&D. P\161'1:0 Rico 

SOLIC:I"rtm lARA PDMISO DB CONSTitUCCION DE IOZO 

Ka.ero de solicitud Peaha de Rae~ 

I 

I 

I 
Na..¥0 de aeclano de !)erecbo Adqlliri~ _ 

I 
1. Solicicance seguro social I 

NG~Mare US NiYii Srai1Qn 8-.tt Roads 'I'eltfono 17miiM-"'" 

Direcci6n Residenc.J.al ==Opt R!stg 31 N&VSTAR::d! Lji!J ee 
eau• .... 11118ici.pi.e Z..leu.l. 

..... can. ... I Milo • 

Oireccian Poscal 
i 

eq!D!!!Il!!ljnq Of!!gtr Alto Public Wprtss Offtetr Coste N02C·A6 
esc 1QQD nox 3Q21 EPQ M M051-3Q21 I 

2. Propietario de los terrenoa dead. •• ccascru.1ra el poao. 
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~r·"'l 
Ce r•r 

I 
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UIMa&uc&411 o loHI'IO llill. Can. .. • 

............. .~. ..O..Aplloo. 

Relaci6n del aolicicance con el propietario larrendatario. 
usufruccuario. :otrol. 

_.,... :.0.. r·c•.l. 

---------------- " 3. Pocero. De aer igual al aolicicante. indi~e I~. 
1 

Tel6fono _tZr1712!51.093?L 
I 

Dincci6n R.eaidencial _fcstm Ars;jlllgM H-10 Saqpma Stgdon leyj!Qim Toa 
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~.~. 

, 4. Localizac.16n del lozo 
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Barrio .... ------------~~~ ..... 
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·-· 
D-2. Equipment Decontamination 

The drilling rig and associated equipment was decontaminated before installing each soil boring and 
monitoring well. Decontamination procedures included removing loose soils from tools and steam cleaning 
the equipment. Potable water, from an on-site source, and Alconox (non-phosphate soap) were used in addition 
to steam cleaning. Equipment decontamination was conducted in the Tow Way Fuel Facility. 

Equipment decontamination was conducted in an existing 30-foot by 30-foot concrete bentted area covered 
The area was covered with plastic sheeting to contain any fluids. Decontamination water COiitained in the area 
evaporated before it could be pumped into 55-gallon drums for disposal. 

During the installation of the soil borings, the split-spoon sampling equipment was cleaned between each 
sampling interval by scrubbing the remaining soil off with a brush in soapy water and rinsing in fresh water. 
The split-spoon equipment was steam-cleaned in the decontamination area after each boring was completed. 

\ 

BlASLAND, BOUCK & LEE, INC. 
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D-3. Air Monitoring 

During the installation of the soil borings, the breathing zone around the drilling rig was routinely monitored 
with a Foxboro Model128 OVA. Results of the daily air monitoring are presented in the table below. The 
breathing levels never exceeded I PPM during the soil boring installations. 

PROJECT: Roosevelt Roads U.S. Nayal Station-Site 1738 

MONITORING INSTRUMENT: 128 Ea~am Qrimli~ Yil12ar Aniilmr 
AIR MONITOR: Darvini YiiriU. fitt Mm~r. and Om f~ss 
LEVEL OF PROTECTION: Le~~l D --
ACTIVITY: Sail Borin& ln:itallatiao 

1>, n"";t;;.< · .. -.. ,: lr:,:w . II= :·= ··::: -,~.:.:.,:::;~:. ·:i1 >· ~·.;:: ...... ;. ) II: iiSti~L=··~·:.'·:'r,;;::,,L~ .u• .. c·.:: ... 

03/31/98 08:00 1738-SB I Breathing zone behind rig 

03/31/98 IO:OO I738-SB I Breathing zone behind rig 

03/31/98 I3:00 I738-SB2 Breathing zone behind rig 

03/31/98 15:00 1738-SB2 Breathing zone behind rig 

04/05/98 08:00 l738-SB2 Breathing zone behind rig 

04/0I/98 10:00 I738-SB3 Breathing zone behind rig 

04/20/98 II:OO I738-SB3 Breathing zone behind rig 

04/03/98 II :00 I738-SB4 Breathing zone behind rig 

04/20/98 14:00 173 8-SB4 Breathing zone behind rig 

04/16/98 08:00 173 8-SBS Breathing zone behind rig 

04/16/98 13:00 1738-SBS Breathing zone behind rig 

04/06/98 IO:OO 1738-SB6 Breathing zone behind rig 

04/I6/98 13:00 1738-SB6 Breathing zone behind rig 

04/07/98 09:00 1738-SB7 Breathing zone behind rig 

04/I6/98 I5:00 1738-SB7 Breathing zone behind rig 

04/I7/98 08:00 1738-SB8 Breathing zone behind rig 

04/I7/98 IO:OO 1738-SB8 Breathing zone behind rig 

04/I7/98 13:00 1738-SB9 Breathing zone behind rig 

04/I7/98 I5:00 173 8-SB9 Breathing zone behind rig 

04/27/98 09:00 I738-SB II Breathing zone behind.E~ 

==:::=""":=----------_;;.Bi.ASLAND, BOUCK& LEE, INC. 
Oll816li.WP0--711</98 en£ 1neers & scientists 
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D-3. Air Monitoring 

04/27/98 11:00 1738-SB11 Breathing zone behind rig <1 

04/27/98 13:00 1738-SB 12 Breathing zone behind rig <1 

BL.ASLAND. BOUCK & LEE. INC. 
01111621.WPO -7114fl8 engineers l. scientists 



D-4. OVA Field Screening Methodology 

Field screening of the soils with an OVA involved the following: (1) two pint-sized mason jars were half-filled with 
soil obtained from the split-spoon sampler or brought to the surface by the Jaswell air rig; (2) the jar tops were 
covered with aluminum foil and sealed; (3) the jars were placed in a cool area for five minutes to allow the head space 
to equilibrate; and ( 4) the headspace was measured with an OVA. Two samples were collected from each interval 
to measure the head space with and without a charcoal filter; the filter allows differentiation between natural organic 
vapors (e.g., methane) and hydrocarbon vapors. The difference between the two readings is the net hydrocarbon vapor 
content attributed to non-naturally occurring sources. 

Bl.ASLAND. BOUCK & LEE. INC. 
~~~~---------------------OI281621.WP0-8r.;,.a engineers & scientists 04-1 



D-5. Monitoring Well Construction 

Monitoring Wells 1738-MW-1, 1738-MW-2, and 1738-MW-3 were installed using hollow stem augers. 
Monitor Wells 1738-MW-4 and 1738-MW-5 were installed using a posthole digger, temponu1y surface casing 
and a hand auger. The filter pack material consisted of20/30 grade silica sand. Following the: well casing and 
screen emplacement, the sand material was poured into each borehole annulus to least two feet above the top 
of the screen interval. To confirm that the filter pack was placed at the proper interval, the d~pth to sand was 
continuously measured. A weighted tape measure was used to determine the depth to sand. An approximately 
2-foot-thick bentonite pellet seal was emplaced above the sand pack. Water was added to hydrate (over a 24 
hour period) the bentonite pellets. The remaining annular space around the well was tilled with neat cement 
to land surface. Monitor Wells 1738-MW-1 through 1738-MW-3 were completed with a concrete pad (3-ft 
x 3-ft x 0.6-ft deep), flush-mounted, bolt down manholes, locking watertight caps, and keyed-alike padlocks. 
Appendix B contains the construction logs for each of the monitoring wells. Monitor Wells 1738-MW-4 and 
1738-MW-5 were completed with the concrete pad and an above-ground, locking, outer well cover ( 
approximately 4 feet high). 

BLASLAND, BOUCK & LEE, INC. 
~~---~M~~~----------------------------------------~e~n~g/~n~e~e,~s~&~sc~l~en~t~ls~t-s------------------------------------------------- ~1 



D-6. Monitoring Well Development 

The monitoring well development was perfonned with a centrifugal pump. To obtain a representative water 
sample, development continued until the purge water was free of silt and sand. Well development dates and 
volumes developed are summarized in Table 3-4. 

The development water was containerized in 55-gallon drums. Based on laboratory analytical data, the 
development water from ( 1738-MW-1, 1738-MW-2, and 1738-MW-3) was containerized in SS-gallondrums. 
The rest of the delelopment water (1738-MW-4 to 1738-MW-6) was discharged onto the asphalt road surface 
adjacent to the site to evaporate. 

Olo4816li.WPO -8/5/98 
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RECE\VED 
md Leader In On-Site Sampling and llnalysis 

APR 2 41998 

Mr. Pitt Maner 
BBL. Inc. 

BLASLANO, BOUCK & LEE 
BOCA RI\,.0N, FL 

185 N.W. Spanish River Blvd., Suite 110 
Boca Raton, FL 33431 

April21, 1998 
TEO Project #9810416BBL 

SUBJECT: DATA REPORT- ROOSEVELT ROADS PROJECT NO. 39933 
SITE NO.l738 

Dear Pitt, 

Please find enclosed the data report for samples collected by BBL staff from the above 
referenced project site and delivered to TEG under the proper chain-of-custody protocol. TEO's 
Puerto Rico-certified chemist conducted the following analyses: 

• 5 water samples analyzed for TRPH by modified EPA test method 418.1. 
• 5 water samples analyzed for BTEX by modified EPA test method 8020. 
• 2 trip blank water samples analyzed for BTEX by modified EPA test method 8020. 
• Laboratory QA/QC analyses for TRPH and BTEX. 

The results of the analyses are summarized in the attached table. Applicable detection limits, 
QAJQC data and a chain-of-custody are also included as attachments. 

TEG appreciates the opportunity to provide analytical services for this project. If you have any 
questions relating to the data or report, please do not hesitate to contact us. 

Sincerely, 
TEG 

~~ 
-l~vi~ S~elburne 

Principal 

Attachments 

TEG-PUERTO RICO ePMB 62 ·K-:! I Box 29030. Caguas. PR 00725 • Pr,r·, ,e i787} 720-0329-•Fax 1787) 789-3858 •Pa9e 759-1255 Unit 217-4053 
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''Jrtd Leader In On-Site sampling and Analysis 

BLASLAND, BOUCK & LEE, INC. 
ROOSEVELT ROADS, SITE NO. 1738 

CEIBA, P.R. 

TEG Project #9810416BBL 

BTEX (Mod. EPA Method 8020) ANALYSES OF WATER 

SAMPLE 
NUMBER 

METHOD BLANK 
METHOD BLANK 

1738 SB-5 (auger) 
1738 SB-7 (auger) 

1738 SB-7 (auger) rep. 
1738- MW-1 
1738 SB-8 

1738 SB-8 rep. 
1738 SB-9 

TRIPBLANKA 
TRIPBLANKB 

DETECTION LIMIT (ug/L) 

SAMPLING PERFORMED BY BBL PERSONNEL 

DATE 
ANALYZED 

4/17/98 
4/20/98 

4/17/98 
4/17/98 
4/17/98 
4120198 
4120198 
4120/98 
4120/98 
4/20/98 
4/20/98 

'NO" INDICATES NOT DETECTED AT USTED DETECTION UMIT 

•• MICROGRAMS PER UTER 
ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
DATA REVIEWED BY: KEVIN SHElBURNE 
<RL • LESS THAN REPORTING UMIT 

~£./~s (MarCOAe<f~ ~)? 
Laboratory Manager'-

--
BENZENE 

(ug/L) 
NO 
NO 

100,000 
86 
100 
930 
NO 
NO 
64 
NO 
NO 

5.0 

P• !12of2 

TOLUENE 
(Ug/L) 

NO 
NO 

200,000 
1,100 
340 
41 
NO 
NO 
<RL 
NO 
NO 

5.0 

ETHYL­
BENZENE 

(ug/L) 

NO 
NO 

11,000 
94 
13 
16 
NO 
NO 
19 
NO 
NO 

5.0 

TOTAL 
XYLENES 

(ug/L) 
NO 
NO 

66,000 
460 
180 
430 
NO 
NO 
65 
NO 
NO 

15 

rEG-PUERTO RICO •PMB 627. HC-QI Box 29030, Caguas. PR 00725 •; ,one j787J 720.0.329 •Fax 1787) 789-:?- ., ·•;..ger 759-1255 Unit 217-4053 



bl1d Leader In On-Site 5ampting and AnalysiS 

BLASLAND, BOUCK & LEE, INC. 
ROOSEVELT ROADS, SITE NO. 1738 

CEIBA, P.R. 

TEG Project #9810416BBL 

TRPH (EPA Method 418.1) ANAL ¥SES OF WATER 
SAMPLE DATE 
NUMBER ANALYZED 

METHOD BLANK 4/17/98 
METHOD BLANK 4/20/98 

1738 SB-5 (auger) 
1738 SB-7 (auger) 

1738 SB-7 (auger) rep. 
1738- MW-1 

1738- MW-1 rep 
1738 SB-8 
1738 SB-9 

DETECTION LIMIT (mg/L) 

SAMPLING PERFORMED BY BBL PERSONNEL 

4/17/98 
4/17/98 
4/17/98 
4120/98 
4120/98 
4120/98 
4/20/98 

"NO" INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 

rngA. • MIWGRAMS PER LITER 

ANALYSES PERFORMED BY: MARCO A PEDRAZA 

DATA REVIE\NED BY: KEVIN SHELBURNE 

l'tqJe1 of 2 

TRPH 
(mg/L) 

NO 
NO 

730 
14 
14 
NO 
NO 
NO 
NO 

10 

TEG-PUERTO RIC 627. HC-01 Box 29030. Caguas. PR 0072: Phone (7871720-0329 •Fax (7871789-3858 •Pager 759-1255 Unit 217-4053 
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QAJQC REPORT-CALIBRATION DATA 

TEG Project #9810416BBL 

DAILY CALIBRATION DATE: 4117198 

INITIAL 

COMPOUND I DETECTOR CALIB RANGE RF 

TRPH IR 10-1,000 617.89 

DAILY CALIBRATION DATE : 4120198 

TRPH IR 10-1,000 617.89 

CALIS RANGE - RANGE OF CALIBRATION CURVE IS IN ppm 
INITIAL RF ·AVERAGE RESPONSE FACTOR FROM MUlTIPOINT CALIBRATION CURVE 
% RSO ·LINEARITY OF MULTIPOINT CALIBRATION CURVE (+1- 20% ACCEPTABLE LIMITS) 
.AREA. AREA COUNTS FROM DAILY CALIBRATION STANDARD 
RF- DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD 

OPENING 

%RSD ABS RF 

15.7% 0.382 654.5 

15.7% I o.361 692.5 

% DIFF ·DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF (+/- 15% ACCEPTABLE LIMITS) 
OPENING- MID-POINT CALIBRATION STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIN 
CLOSING· MID-POINT CALIBRATION STANDARD ANALYZED AFTER SAMPLES ANALYSES ARE COMPLETE 

ANALYSES PERFORMED BY: MARCO A. PEDRAZA 

DATA REVIEWED BY: KEVIN SHELBURNE 

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY 
PMB 827. te-91 BOX 211030, CAGUAS, P.R. 00725 

TELEPHONE (787) 7»0329 FAX 789-3858 

BLASLAND, BOUCK & LEE, INC. 39933 

PROJECT NAME: SITE 1738 

CLOSING 

%DIFF ABS RF 

5.9% 0.381 656.2 

12.1% 1 0.363 688.7 

%DIFF 

6.2% 

11.5% 



QA/QC REPORT - MS/MSD DATA 

MATRIX SPIKE (MS)IMA TRIX SPIKE DUPLICATE (MSD) 

TEG Project #9810416BBL 
DAILY CALIBRATION DATE: 4117/98 

BLASLAND, BOUCK & LEE, INC. 39933 
PROJECT NAME: SITE 1738 

COMPOUND 
1
SPK CONC MS CONC %REC MS MSD CONC %REC MSD RPD ACCEPTABLE ACCEPTABLE 

(ppm) (ppm) {ppm) RPD RECOVERY 
TRPH 250 232 93% 228 91% 2% 15% 80%-120% 

DAILY CAll BRA TION DATE : 4/20/98 PROJECT NAME: SITE 1738 
TRPH 250 212 85% 210 84% 1% 15% 80%-120% 

ppm = PARTS PER MILLION 
MS CONC -ANALYZED CONCENTRATION OF SPIKED SAMPLE 

% REC- PERCENT RECOVERY OF SPIKE FROM MATRIX 
RPD- RELATIVE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES 

ANALYSES PERFORMED BY: MARCO A. PEDRAZA 

DATA REVIEWED BY: KEVIN SHELBURNE 

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY 

PMB 627, HC-01 BOX 28030, CAGUAS, P.R. 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 



~' 
QA/QC REPORT· CALIBRATION DATA 

TEG Project #9810416BBL 
DAILY CALIBRATION DATE: 4/17/98 

INITIAL 
COMPOUND DETECTOR CALIBRANGE RF %RSD AREA 

BENZENE PID-GC3 1-200 41.76 1.1% 4932.79 
TOLUENE PID- GC3 1-200 39.76 8.9% 4737.01 

.ETHYLBENZENE PID- GC3 1-200 36.89 10.3% 4231.53 
m&p-XYLENES PID-GC3 1-200 46.88 12.7% 11154.32 
o-XYLENES PID-GC3 1-200 32.56 9.6% 3864.79 

- -- ~---------

DAILY CALl BRA TION DATE : 4/20/98 

BENZENE PID-GC3 ' 1 -200 41.76 1.1% 3833.51 
TOLUENE PID- GC3 1-200 39.76 8.9% 3924.31 
ETHYLBENZENE PID-GC3 1-200 36.89 10.3% 3428.54 
m&p-XYLENES PID- GC3 1-200 46.88 12.7% 9720.i38 
o-XYLENES PID-GC3 1-200 32.56 9.6% 3530.95 
CALIB RANGE- RANGE OF CALIBRATION CURVE IN ppll 

INITIAL RF- AVERAGE RESPONSE FACTOR FROM MUt. TIPOINT CALIBRATION CURVE 

··,j, RSD- UNEARITY OF MULTIPOINT CALIBRATION CURVE (+i- 2014 ACCEPTABLE UMITS) 

AREA- AREA COUNTS FROM DAILY CALIBRATION STANDARD 

RF- DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD 

% OIFF- OIFFERENCE.IN PERCENT, BETWEEN THE AVERAGE RF AHD THE OPENING OR ClOSING RF (+#-~ACCEPTABLE LIMITS) 

OPENING- MID-POINT CALIBRATION STANDARD ANAL VZEO BEFORE SAMPLE ANALYSES BEGIH 

CLOSING- MID-POINT CALIBRATION STAHDARO ANALYZED AFTER SAMPLES ANALYSES ARE COMPLETE 
- --- --- --------

ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
DATA REVIEWED BY: KEVIN SHELBURNE 

OPENING 
RF 

49.33 
47.37 
42.32 
55.77 
38.65 

38.34 
39.24 
34.29 
48.60 
35.31 

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY 
PMB 827, HC-01 BOX 21030, CAGUAS, P.R. 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 

BLASLAND, BOUCK & LEE, INC. 39933 
PROJECT NAME: SITE 1738 

CLOSING 
%DIFF AREA RF 
18.1% 7284.01 36.42 
19.1% 7516.89 37.58 
14.7% 6665.95 33.33 
19.0% 15702.51 39.26 
18.7% 6685.99 33.43 

8.2%: 5747.99 38.32 
1.3% 5561.80 37.08 
7.1% 4835.16 32.23 
3.7% 12894.97 42.98 
8.4% 4483.95 29.89 

%DIFF 
12.8% 
5.5% 
9.7% 

16.3% 
2.7% 

8.2% 
6.7% 
12.6% 
8.3% 
8.2% 



MATRIX SPIKE (MS)JMA TRIX SPIKE DUPLICATE (MSD) 

TEG Project #9810416BBL 
DAILY CALIBRATION DATE: 4/17/98 

BLASLAND, BOUCK & LEE, INC. 39933 
PROJECT NAME: SITE 1738 

COMPOUND SPK CON MS CONC %REC MS MSD CONC %REC MSD 

{~~--- _iel>b)_ - {ppb) 
BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

150 113 75% 122 
150 
150 
450 

120 
112 
369 

DAILY CALl BRA TION DATE : 4/20/98 

BENZENE 150 110 
TOLUENE 150 123 
ETHYLBENZENE 150 117 
TOTAL XYLENES 450 379 

ppb = PARTS PER BILLION 

SPK CONC -CONCENTRATION SPIKED INTO MATRIX 

80% 
75% 
82% 

73% 
82% 
78% 
84% 

MS CONC -ANALYZED CONCENTRATION OF SPIKED SAMPLE 

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX 

136 
127 
406 

104 
116 
113 
362 

81% 
90% 
85% 
90% 

70% 
77% 
75% 
80% 

RPD 

8% 
12% 
12% 
9% 

5% 
6% 
4% 
5% 

RPD- RELATIVE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES 

ANALYSES PERFORMED BY: MARCO A. PEDRAZA 

DATA REVIEVIIED BY: KEVIN SHELBURNE 

TRANSGLOBAl ENVIRONMENTAL GEOCHEMISTRY 

PMB 827, HC-01 BOX21030, CAGUAS, P.R. 00721 

TELEPHONE (787) 720-0328 f,.;y. 718-3858 

ACCEPTABLE ACCEPTABLE 
RPD RECOVERY 
15% 65%-135% 
15% 65%-135% 
15% 65%-135% 
15% 65%-135% 

!15% 65%-135% 
15% 65%-135% 
15% 65%-135% 
15% 65%-135% 
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F. Groundwater Sampling Procedures 

Sampling Procedures 

Before each new monitoring well was sampled, the wells were allowed to stabilize for at least 24 hours after 
installation. To avoid cross-contamination between wells, pre-cleaned, disposable, Teflon TM bailers were used 
to collect ground-water samples. Prior to sampling groundwater from the new monitoring wells, depth to water 
was measured and each well was purged of at least three well volumes. The purge procedure was performed 
by hand bailing using a disposable bailer. During purging, multiple water-quality measurements of pH, 
temperature, and specific conductance were collected in the field until reaching stabilization. The complete 
well sampling logs are presented in this Appendix. 

Groundwater samples were shipped in sealed coolers packed with ice via an overnight delivery service to 
Savannah Laboratories & Environmental Services, Inc. (Savannah) in Deerfield Beach, Florida. 

QAJQC Procedures 

A Field blank was collected at the time that the monitoring wells were sampled. The field blank was analyzed 
for BTEX by EPA Method 602, PAH's by EPA 610, TPH by EPA Method 418.1, and the eight RCRA 
metals. The field blank sample was collected by filling the appropriate laboratory containers with distilled 
water in the area of groundwater collection. 

A rinsate blank was collected from a Teflon TMbailer that was used to sample the monitoring wells. The sample 
was collected by pouring distilled water into the bailer and then collecting a volume of water from the bailer 
in the appropriate laboratory container. 

A duplicate groundwater sample was collected. The Laboratory was not informed of the orgin of the duplicate 
sample. 

A trip blank consisted ofanalyte free water samples that originated from the laboratory. The trip blank was 
taken to the sampling site and then returned to the laboratory with the VOA samples. 

PO -7114198 

BLASLAND. BOUCK & LEE. INC. 
engineers & scientist ---------; 0-1 
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BLASLAND., BOUCK & LEE WATER SAMPLE LOG 
ENGINEERS & GBJSCIENTISTS 'V~cucr , ~ W &LL 

~et~OJmtb _ :5\.te \=t'Qe> ~T S~ ot ......:.~--
CadM/ 

S*t'Well No. tJ?tQ- MvJ-J.. Replcata No. ~Nl~'A _____ _ o.a ~ (? , V\% 

Time Sllmplln<l 
Comp .. lld 

EVACUATION DATA 
O.~tonof ~Paint (UP) __ li.;.;.op.:;..oi.;.;.Calng~...:..;;(Norti ......... _S_Icle.-) ________________ _ 

Height of MP a.llllfland Swtac. ~ MP EleYIItion 

Total Sounded o.ptt (TO) ol Wei Below MP ab ·z_f$ • (._ _-- Waw-L8vel EltMdlon 

.Deplh a War (DTW) Below MP ... Dlametw of Cuing/ 

Connuc:tlon Type __ __,;2";...;8cNdule=.;;;;;:~~;;.;PVC..;.;;.. __ _ 

w.w CoiUIM (WC) In Wei 

~-0~ ---~--~~~·~ 
GdaM per Foat (GPF) 0. lCp 

GaiiDna In Well 

(WCxGPF) 

Gllana Pumpec:IIBaled 
Prier b Sampling 

(GAL ~\'Ol x PUMP RATE} 

SAMPUNG DATNFIELD PARAMETERS 

l 
\ 
\ 
I 

Odcr 
____ ., 

Ohw~~~OY~~e~) ~~~---------------------------------
Speclic Condue'1AIS, 

&Mnhoe/c:m pH 

Sampling Method ....... .,.. _±J..~Wl-!~-tru,~:::!o=-~\e4( ____________________ _ 

Ccnatbnll SampJ.d 

~ =:::i't:::~ === 
:: ==~~~£?======== ~ ---------
~ -------------
~ ---------------

Conlllrw Oeacriptlon --
Fran lab X 01 BB&l ,... .. 

12-40 "'' @MP-- /40C 1-\c.\ 

Remarks 17. 
-, ~ODUG t~ WEU-- NOT 5At\PL5D 

1-1/<t''- '0.077 -· .2"- 0.11 

'------......:...' _ _;_, '-. . ' .10 2-1/2" - 0.24 

"" ------------~-~-----

---------------: ... 
• !· 

~ - 0.37 ,,. - 0.' 1:-
S-1/2" • 0.150 8" • t. 

? '--=-...::.:~:=;;.. ____ ..;;._....;. 

\ 



BLASLAND. BOUCK & LEE 
ENGINEERS & GEOSCJENTIS1S 

WATER SAMPLE LOG 

_ _.'l, __ of ___.L,..___ 

Slttt'Well Na. fiW- MW-4 

O.~tonof ........... Pdnt(MP) _ _;li;.;;;;:ap~;..;of;;..Caslng;;;;;;;;;;~(Ncrt1.;;;;.;;.;;..;;S,;;;;;Ide~)---------------­
Helght of MP Bllllwland...... M 
TotiiiSoundedDiplt(TD)ofw.tiS.Iow MP ZIO.td!5' '*'-

Depth b Wattr (DTW) S.low MP ·z..t.=tQ (,... 

Gllane In Wei 
(WCxGPF) \ \\ 

MPBevdon 

"Sampu,g Pump ln._ 

cr-t below Janel aurface) 

¥<tv¥rJ\r&tL-nc.. 'fu.D'2f wl:ro\·~ ~tl\Aj~ -lu~~ ;-~ve.. 
SAMPUNG DATA/FIELD PARAMETERS I 

_...,.. 7,\HtJ--Jwbd Temperal&n 3z.6°~ 

Olw(speciftclaiii:OVA: HNU;etc.) .....:;;;-"' ______________________ _ 

~\0 ~ __ +~·2~0 __________ _ 

s.mplingMethad_..,...... -\c..HDV\ ~tee..,.. G~~ vt\U... tnDQlc~'(qu,wt 

Cont""-11 &unpad 

1. --~~~'---------
2. ~ 
:: --~~~0~---------
~ ----------------­
~ ----------------­
~ -----------------

,. 1-· 1.;. ;; 

1-

3.077 
).10 

CordUw Oeecriptlan' 

Aan Lab X « BB&L' -- /40C 

\\ELL CASING VO· · ;M~S 
.2"•0.1 .. 3"- 0.37 . 

2- t/2" - 0.2 . S-1/2" • 0.50 J ... . .. 
.{ 



BLASLANO, BOUCK & LEE 
ENGINEERS cl GEOSCIENTIS1S 

WATER SAMPLE LOG· 

_) ___ Gf ___.(z~-

SltWWell No. 

O.~*xt of Meaaurtng Point (MP) 

Height of MP Below Land SUI'fala 

Top GICaalng (Ncrfl Side) 

Total Sounded Deptl (TO) of Well Below MP -~,~:r 
Deplh b Wa•r (OlW) Balow MP =f24: 

(!!!!;· 

(f ... 

MPEiewdlan 

w.w-~ Bewdlon 
Dam.ter of Caaln;l 

Watlr Column (WC) In Well 

(TO- DlW) 

Gdana per Foal (GPF) 

Olw (apeclllc bn; OVA: HNU: etc.) 

GdanalnWell 

(WCxGPF) 2..03= 
~Pump lntllke 

<'-tbelow lanclawface) 

SAMPUNG DATMIELD PARAMETERS 
AppMrance ClftU( r....,re~an 

8pecllc Conduclllnce, 

~~ zq6o ~ __ 3:~·~'9~----------
s.mpting Method and Matlrtat -\-ef\C!l 'o.U:. \e '(" "'" ~~IA.4qj u t\.R.. m onof\ ( Ck\"2 fAt, 1: 

Ccntlt.aeml Sampled 

1. ----i2D~~zo~~------
z. 4\tQ,' 
3. (p\Q 

~ ~(.12A 
~ ----------------­
~ -----------------Remarks 

Conlllner Deecriptian 

-----------------------------------------------------t~~~ piing~ 

--~~:.=:..:..~~-rCi. ;..., ?nt J..\Are.: 1It 

I 
WELL CASING VOLUMES 

GAL/FT. 1 • .,, ·- 0.011 •. z- • o.u.. $' • o.sr 
·'----· -- 'l• .• .. 0.10 2-112"- 0~ 3-112"- 0.50 

/ 

., 

~J 

\ 
I 

\ 

I 



BLASI.NIO~ SoucX & LEE 
ENGINI!IIi!f/BIJ.GEDSCIEN1IS'IS 

WATER SAMPLE LOG 

Proi141ko 

s .... '. 
Page _,_~,lf __ of ._..1,11-__ 

RQIQ- Mw-b =·No . ..;.Nt_'A ___ / __ _ 

~=··-.~~ ___ TI~~~m-~--~~----s~ __ , ________________________________ _ 
1-teVhtal .. ..._f.llad..._ (!'!!! MP EIWIIIIan 

TOIIII~(I'DIGIWella.taw MP (1(>.\!?' (!!!.. Wallr-lewl Elevlllian 

Depeh t:a WatRr(D"'Wt Balaw MP I I .Jii ~ D....._ of Culn;l 

Gallina -.w. Samptlng Pump lntlke 

IM:• GPFt \ • o7.. (feet bebw land aurfaca) 

Evact..._tm a n I' te!tcrn. txuitv- w·fi 1 cne.H r~ck] 

SAMPUNG DATA/FIELD PARAMETERS 

Calor~ .-/~-- ~-rn 1 ~~'2.0"' _.... ~ ~I ':7 T.mperature !::!I: "-" /f" 

Ohw(. r ~'~~~ -~---------------------------------------------.. 
Speclic co..az.-.aa-. 
wnhaelawa ___ 24:~wcz.-____ pH }/1.6 

-+ffinV\ bU\et"- ~lrv, U WL h:!crno61rah e'tt-
d 

ConaUw Deecriptbn 
ca .. ....,_., Flam tab X "'BB&L -- /40C 

; =--==--:~=-:~::~·=~.·=LJ~-· :_-:=_-:=_-:=_-: 

~ -----------8. 

~ -------------------Remarks 

.. _ ----------
WELL CASif\'~ VOLUMES 

·l-114'"• OJJ17 . ~- k. c..ta · :r-. o.a7 
1 -112" ""'0.10 2-11" • , 24 S-1t? • 0.50 - ------~----



BLASI.AND. BOUCX & LEE 
ENG/NEBRS a GEOSCIENTIS1B 

WATER SAMPLE LOG 

_...;.,c......-_ el ----" --

Slttt'Wtiii'Na 

nn. Sampling 

Camplltld ___,;,l...;:?t6---., __ 

C.ICtpkUIII ........... Polnt(Wt __ li.,;.op:;..al;.;..c.tng~...:..:;.(Nort'I.;.;.....;.;_S~~)----------------
Helghtatfiii ..... Und..,._ .,... MP Bevatian {!!!. 

TotiiiSaillncledO.,.(m)aiWMI&bw MP ·Zt-\, 216' (fee.-- waw-Lewl BWidlon ~ 

Deptt b Watlr (D1'W) IWaw MP "2. l.O 3,: (f ... Diameter of Cuing/ 

eo..uctian Type 2" Scl'edule ot0 PVC 

WatlrCcluan(WCllnWd 

(TO -OlWt 
Gdllw .-~G~t (GPF) 

GIIIDna In w.ll 

(WCxGPf) 

Gdana Pumped/Bdld 

Pta ta..~ krla_"'f:,.s ~s. 
(~PUMPRATE) ~g~s 

'S.mptJn; Pump lntiU 

'·~ ('llett.tow land....-., -~----'Z.!~S~.:kS.:..-.'----

ev.cu r ..... ym*tllhLf~ foly~l&M.R.h-YY.n~ l Q.~vt.tl\Jt 
~ ~ SAMPUNG DATA/FIELD PARAMETERS 

Color ~e.~ !!}<5 Appeerance c.(~ Temperature 3).9 °C. j 
./ 

~Z11> 
----------------~ 

"';f-.o' 

kfton \;4.\.\e( + fi·4\M% li,~\JL mollof,-lq~~t-

=a ........ 

1. __ _.~~~·~--------
2. ------:·~--;...-"~· • ..._\ ______ _,;..__ 

:: :::::~~~::::::::::: 
5. ---------------­

L -----------------7. -----------------

/400 

'E . WELLCAS!Nt•VOLUMES 
. GIU..Ifi, . 1-1~-0.017 •.• ~ •. 0.18 :t-•O.S7 

. .. ~ 1-112"- o.1o 2-<. · o;.;.;;.24.__ ___ ....;s;....-..;.;.112";;..,_•~o.so;.;.. ··--I ra1,48 



BLASLANO, BOUCK & LEE 
ENGINEERS • GEOSCIENTISTS 

Projllc:rNo. 

Sltl Location 

SitWWall No. 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

CERTIFICATE 

I certify that I have reviewed and evaluated all analytical raw data concerning all the 
samples contained in the Laboratory Report of Analysis for Savannah Laboratories Log 
Number DB-40702. 

I hereby certify that , to the best of my knowlege, the results for log number DS-40702, 
pages l-9 (inclusive), signed by Paul Canevaro, are correct and reliable. 

LeoratoriH In Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

LOG NO: D8-40702 
Received: 02 APR 98 
Reported: 13 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 094280427 
REPORT OF RES~TS Page 1 

LOG NO 

40702-1 
40702-2 
40702-3 

PARAMETER 

SAMPLE DESCRIPTION , LIQUID SAMPLES 

124 SB-13 (Auger) 
124 SB-12 (Auger) 
124 EQB 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethylbenzene, ug/1 
Toluene, ug/1 
Xylenes, ug/1 
Methyl-tert-butyl ether (MTBE), ug/1 
Date Analyzed 

Petroleum Hydrocarbons (418.1) 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 

40702-1 
----------

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 

<10 
04.02.98 

<1.0 
04.02.98 
04.02.98 

----------

DATE/ 
TIME SAMPLED 

04-01-98/1330 
04-01-98/1030 
04-01-98/1100 

40702-2 40702-3 
---------- ----------

<1.0 <1.0 
<1.0 <1.0 
<1.0 <1.0 
<1.0 <1.0 
<1.0 <1.0 
<1.0 <1.0 
<1.0 <1.0 
<2.0 <2.0 

<10 <10 
04.02.98 04.02.98 

<1.0 <1.0 
04.02.98 04.02.98 
04.02.98 04.02.98 

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

Validated & Cermed by:ht.Jmu.\~ 
Ucense No.: "')..' '¥ 

LJiboratorles In Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: D8-40702 
Received: 02 APR 98 
Reported: 13 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 094280427 
Page 2 

DATE/ 
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED 

40702-4 
40702-5 

PARAMETER 

124 SB-12 (2-6) 
1738 SB-1 (2-6) 

Aromatic Volatiles (8020) 
Benzene, ug/kg 
Chlorobenzene, ug/kg 
1,2-Dichlorobenzene, ugjkg 
1,3-Dichlorobenzene, ugjkg 
1,4-Dichlorobenzene, ugjkg 
Ethylbenzene, ug/kg 
Toluene, ug/kg 
Xylenes, ug/kg 
Methyl-tert-butyl ether (MTBE), ugjkg 
Date Analyzed 

Petroleum Hydrocarbons (9073) 
Petroleum Hydrocarbons, mg/kg 
Date Extracted 
Date Analyzed 

40702-4 

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

<50 
04.02.98 

27 
04.02.98 
04.02.98 

04-01-98/1000 
03-31-98/1030 

40702-5 

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

<50 
04.02.98 

17 
04.02.98 
04.02.98 

Validated & Certlffecl by-~ 
Ucense No.: ~ tv: 

Lllborator/es In Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
B1asland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RE~VLTS 

LOG NO: 08-40702 
Received: 02 APR 98 
Reported: 13 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 094280427 
Page 3 

DATE/ 
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED 

40702-6 1738 SB-2 (2-6) 03-31-98/1430 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene, ug/kg 
Chlorobenzene, ug/kg 
1,2-Dichlorobenzene, ug/kg 
1,3-Dichlorobenzene, ug/kg 
1,4-Dichlorobenzene, ug/kg 
Ethylbenzene, ug/kg 
Toluene, ug/kg 
Xylenes, ug/kg 
Methyl-tert-butyl ether (MTBE), ug/kg 
Date Analyzed 

Petroleum Hydrocarbons (9073) 
Petroleum Hydrocarbons, mg/kg 
Date Extracted 
Date Analyzed 

Arsenic (7060) 
Arsenic, mg/kg dw 
Date Analyzed 

Barium (6010) 
Barium, mg/kg dw 
Date Analyzed 

Cadmium (6010) 
Cadmium, mg/kg dw 
Date Analyzed 

40702-6 

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

<50 
04.02.98 

<10 
04.02.98 
04.02.98 

1.6 
04.08.98 

120 
04.03.98 

<0.50 
04.07.98 

Vaffdated & Certified by-Aj~ 
License No.: )-\ 1¥ 

Laboratories In Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: DS-40702 
Received: 02 APR 98 
Reported: 13 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 094280427 
Page 4 

DATE/ 
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED 

40702-6 1738 SB-2 (2-6) 03-31-98/1430 

PARAMETER 

Chromium (6010) 
Chromium, mg/kg dw 
Date Analyzed 

Lead (7421) 
Lead, mg/kg dw 
Date Analyzed 

'lercury (7 4 71) 
Mercury, mg/kg dw 
Date Analyzed 

Selenium (7740) 
Selenium, mg/kg dw 
Date Analyzed 

Silver (6010) 
Silver, mg/kg dw 
Date Analyzed 

Percent Solids 

40702-6 

21 
04.07.98 

2.4 
04.08.98 

<0.030 
04.07.98 

<0.50 
04.07.98 

<1.0 
04.03.98 

93 

Validated & Certified by-~&J 
Ucense No.: ~ t)! 

Lllboratorles In Savannah, GA • Tallahassee, FL • Tamps, FL • Deerfield Beach, FL • Mobile, AL 



B L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESVLTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

40702-7 Trip Blank 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethy1benzene, ug/1 
Toluene, ug/1 
Xylenes, ug/1 
Methy1-tert-butyl ether (MTBE), ug/1 
Date Analyzed 

LOG NO: DS-40702 
Received: 02 APR 98 
Reported: 13 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 094280427 

40702-7 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 

<10 
04.02.98 

Page 5 
DATE/ 
TIME SAMPLED 

Validated & Certified b~~ 
Ucense No.: ~, t 'f 

____ :..;.,l., __ 

Laboratories In Sllvannah, GA • Tallahassae, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 

LOG NO: DS-40702 
Received: 02 APR 98 
Reported: 13 APR 98 

185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 094280427 
REPORT OF RESULTS Page 6 

DATE/ 
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES TIME SAMPLED 

40702-8 
40702-9 
40702-10 
40702-11 

PARAMETER 

Method Blank 
Accuracy (%Rec) 
Precision (%RPD) 
Reporting Limit (RL) 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethylbenzene, ug/1 
Toluene, ug/1 
Xylenes, ug/1 
Methyl-tert-butyl ether (MTBE), ug/1 
Date Analyzed 

Petroleum Hydrocarbons (418.1) 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 

40702-8 40702-9 40702-10 40702-11 

<1.0 92 % 
<1.0 95 % 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 96 % 
<2.0 

<10 
04.02.98 

<1. 0 83 %*F75 
04.02.98 
04.02.98 

8.7% 
2.1 % 

16 % 

9.6 % 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 

10 

1.0 

Validated & Cert111ed by~~ 
Ueense No.: )..) \ 1.1 

UJioratot'#fg In Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 

LOG NO: D8-40702 
Received: 02 APR 98 
Reported: 13 APR 98 

185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 094280427 
REPORT OF RES~TS Page 7 

LOG NO 
DATE/ 

SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID TIME SAMPLED 

40702-12 
40702-13 
40702-14 
40702-15 

PARAMETER 

Method Blank 
Accuracy (%Rec) 
Precision (%RPD) 
Reporting Limit (RL) 

Aromatic Volatiles (8020) 
Benzene, ugjkg 
Chlorobenzene, ug/kg 
1,2-Dichlorobenzene, ug/kg 
1,3-Dichlorobenzene, ug/kg 
1,4-Dichlorobenzene, ugjkg 
Ethylbenzene, ug/kg 
Toluene, ug/kg 
Xylenes, ugfkg 
Methyl-tert-butyl ether (MTBE), ug/kg 
Date Analyzed 

Petroleum Hydrocarbons (9073) 
Petroleum Hydrocarbons, mgjkg 
Date Extracted 
Date Analyzed 

Arsenic (7060) 
Arsenic, mg/kg dw 
Date Analyzed 

Barium (6010) 
Barium, mg/kg dw 
Date Analyzed 

40702-12 40702-13 40702-14 40702-15 

<5.0 81 % 
<5.0 83 % 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 78 % 
<5.0 

<50 
04.02.98 

<10 82 %*F75 
04.02.98 
04.02.98 

<0.70 86 % 
04.08.98 

<1.0 90 %*F3 
04.03.98 

2.5 % 
2.4 % 

3.8 % 

26 % 

5.8 % 

0 % 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

50 

10-

0.70 

1.0 

Vaffdated & Certified by-~~-t_ 
License No.: 'CY~ t\t 

Lllbora~ In Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Besch, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
lr ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NY Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RE~PLTS 

LOG NO: D8-40702 
Received: 02 APR 98 
Reported: 13 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 094280427 
Page 8 

LOG NO 
DATE/ 

SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID TIME SAMPLED 

40702-12 
40702-13 
40702-14 
40702-15 

Method Blank 
Accuracy (%Rec) 
Precision (XRPD) 
Re-porting Limit (RL) 

PARAMETER 

Cadmium (6010) 
Cadmium, mg/kg dw 
Date Analyzed 

Chromium ( 6010) 
Chromium, qlkg dw 
Date Analyzed 

Lead (7421) 
Lead, mg/kg dw 
Date Analyzed 

Mercury (7471) 
Mercury, mg/kg dw 
Date Analyzed 

Selenium (7740) 
Selenium, mg/kg dw 
Date Analyzed 

Silver (6010) 
Silver, mg/q dw 
Date Analyzed 

----------

----------

40702-12 
----------

<0.50 
04.07.98 

<1.0 
04.07.98 

<0.50 
04.08.98 

<0.030 
04.07.98 

<0.50 
04.07.98 

<1.0 
04.03.98 

----------

40702-13 40702-14 40702-15 
---------- ---------- ----------

85 X 0 X 0.50 

84 X 6.0 % 1.0 

74 X*F75 4.0 % 0.50 

104 % 0.97 % 0.030 

88 X 4.5 % 0.50 

92 X*F3 3.2 % 1.0 

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

Validated & Certified by-A~~ 
license No.: :>-3 l( ~ -

~ In savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL. SERVICES. INC. 

414 SW 12th Avenue • Oeerfiek:f Beach, Florida 33442 • (954) 421-7400 • Fax (964) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NY Spanish River Boulevard, Suite 110 
Roca Raton, FL 33431 

LOG NO: DS-40702 
Received: 02 APR 98 
Reported: 13 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 094280427 
REPORT OF RESULTS Page 9 

DATE/ 
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID TIME SAMPLED 

40702-12 
40702-13 
40702-14 
40702-15 

PARAMETER 

Method Blank 
Accuracy (XRec) 
Precision (XRPD) 
Reporting Limit (RL) 

40702-12 40702-13 40702-14 40702-15 

Comprehensive Quality Assurance Plan #890142G. 
SL Certifications: E86221/86371 
Method References: EPA SW-846 and EPA 600/4-79-020. 

*F3 - HS/MSD recoveries were based on a post- digestion/distillation spike. 

*F75 - Matrix spike recoveries were outside advisory limits possibly due to 
matrix interference present in the sample; therefore, recovery of the 
laboratory control standard analyzed concurrently with the sample batch has 
been reported. 

Validated & Certified by:~ 
Final Page Of Report license No.: --~-~.._lifo~;.., __ -

1.1t1:Jo1atot1B Jn Savannah, GA • Ta/lllhllssee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

28461ndustria1 Plaza Drive (32301) • P.O. Box 13056 • Tallahassee, FL32317-3056 • (850) 878-3994 • Fax (850) 878-9504 
www.savlabs.com 

CERTIFICATE 

I hereby certify that our staff have reviewed and evaluated all analytical 

raw data concerning laboratory reports of analyses for SL Log No. 

D840843A, sample 1, and to the best of my knowledge, the results 

for said log number, pages 1-3 (inclusive), signed by Laura B. Snead (SL 

Project Manager) are correct and reliable. 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES. INC. 

2846 Industrial Plaza Drive (32301) • P.O. Box 13056 • Tallahassee, FL 32317-3056 • (850) 878-3994 • Fax (850) 878-9504 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: D8-40843A 
Received: 17 APR 98 
Reported: 01 MAY 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: PM/DV 

Code: 15548085 
Page 1 

DATE/ 
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMl:SOLl:D SAMPLES TDm SAMPLED 

40843A-1 1738 SB-2 (25-30) 04-15-98/1500 

PARAMETER 

Arsenic (7060) 
Arsenic, mg/kg dw 
Date Anal.yzed 

Barium (6010) 
Barium, mg/kg dw 
Date Analyzed 

- Cadmium (6010) 
Cadmium, mg/kg dw 
Date Analyzed 

Chromium (6010) 
Chromium, mg/kg dw 
Date Analyzed 

Lead (7421) 
Lead, mg /kg dw 
Date Analyzed 

Mercury (7471) 
Mercury, mg/kg dw 
Date Analyzed 

Selenium (7740) 
Selenium, mg/kg dw 
Date Analyzed 

Silver (6010) 
Silver, mg/kg dw 
Date Analyzed 

Percent Solids 

40843A-1 

<7.0*F65 
04.30.98 

70 
04.26.98 

<0.50 
04.26.98 

6.5 
04.26.98 

3.2 
04.23.98 

0.044 
04.24.98 

<5.0*F65 
04.29.98 

2.3 
04.26.98 

90 

Validated & Certified bY'~ 
""r~ l\fo 

Ucense No.:.....:------



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES. INC. 

2846 Industrial Plaza Drive (32301) • P.O. Box 13056 • Tallahassee, FL 32317-3056 • (850) 878-3994 • Fax (850) 878-9504 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: D8-40843A 
Received: 17 APR 98 
Reported: 01 MAY 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: PM/DV 

Code: 15548085 
Page 2 

DATE/ 
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID TIME SAMPLED 

40843A-2 
40843A-3 
40843A-4 
40843A-5 

PARAMETER 

Method Blank 
Accuracy (tRee) 
Precision (tRPD) 
Reporting Limit (RL) 

Arsenic (7060) 
Arsenic, mg/kg dw 
Date Analyzed 

Barium (6010) 
Barium, mg/kg dw 
Date Analyzed 

Cadmium (6010) 
Cadmium, mg/kg dw 
Date Analyzed 

Chromium (6010) 
Chromium, mg/kg dw 
Date Analyzed 

Lead (7421) 
Lead, mg/kg dw 
Date Analyzed 

Mercury (7470) 
Mercury, mg/kg dw 
Date Analyzed 

Selenium {7740) 
Selenium, mg/kg dw 
Date Analyzed 

Silver {6010) 
Silver, mg/kg dw 
Date Analyzed 

40843A-2 
----------

<0.70 
04.30.98 

<1.0 
04.26.98 

<0.50 
04.26.98 

<1.0 
04.26.98 

<0.50 
04.23.98 

<0.030 
04.24.98 

<0.50 
04.29.98 

<1.0 
04.26.98 

40843A-3 40843A-4 40843A-5 
----------

100 t 15 \" 0.70 

96 \" 0 \" 1.0 

104 \" 3.8 \" 0.50 

92 \" 5.4 \" 1.0 

100 \"*F75 13 \" 0.50 

74 \" 4.0 \" 0.030 

115 \"*F75 1.7 \" 0.50 

100 \" 3.0 \" 1.0 

Validated & Certified by:~ 
Ucense No.: ~'\l'f 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES. INC. 

2846 Industrial Plaza Drive (32301) • P.O. Box 13056 • Tallahassee, FL 32317-3056 • (850) 878-3994 • Fax (850) 878-9504 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: D8-40843A 
Received: 17 APR 98 
Reported: 01 MAY 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: PM/DV 

Code: 15548085 
Page 3 

DATE/ 
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID TIME SAMPLED 

40843A-2 
40843A-3 
40843A-4 
40843A-5 

PARAMETER 

Method Blank 
Accuracy (tRee) 
Precision (tRPD) 
Reporting Limit (RL) 

40843A-2 

Comprehensive Quality Assurance Plan #890142G. 
SL Certifications: E86221/86371 
Method Reference: EPA SW-846. 

40843A-3 40843A·4 

*F65 = Elevated detection limits were reported due to sample matrix 
interference which required sample or extract dilution. 

40843A-5 

*F75 = Matrix spike recoveries were outside advisory limits possibly due to 
matrix interference present in the sample; therefore, recovery of the 
laboratory control standard analyzed concurrently with the sample batch has 
been reported. 

d~vd~k 
Paul Canevaro, Project Manager 

Final Page Of Report 

Validated & Certified bY.~ 
License No.: "'r'l l 't 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954} 421-7400 • Fax (954} 421-2584 

CERTIFICATE 

I certify that I have reviewed and evaluated all analytical raw data concerning aU the 
samples contained in the Laboratory Report of Analysis for Savannah Laboratories Log 
Number D8-40739. 

I hereby certify that , to the best of my knowlege, the results for log number D8-40739, 
pages l-9 (inclusive), signed by Paul Canevaro, are correct and reliable. 

Laboratories in Savannah, GA • Tsllshsssee, FL • Tamps, FL • Deerfield Besch, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: DS-40739 
Received: 04 APR 98 
Reported: 14 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: DP/RB 

Code: 101180427 
Page 1 

DATE/ 
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED 

40739-1 1738 EQB-1 04-03-98/1030 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethylbenzene, ug/1 
Toluene, ug/1 
Xy1enes, ug/1 
Methyl-tert-buty1 ether (MTBE), ug/1 
Date Analyzed 

Petroleum Hydrocarbons (418.1) 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 

40739-1 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 

<10 
04.06.98 

<1.0 
04.06.98 
04.06.98 

License No.: --~-\-..1.-.'f __ 

Lllboratorles In Savannah, GA • Tallahassee, FL • Tampa, F:L • Deerfield Besch, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

40739-2 Trip Blank 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Ch1orobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethylbenzene, ug/1 
Toluene, ug/1 
Xylenes, ug/1 
Methyl-tert-butyl ether (MTBE), ug/1 
Date Analyzed 

LOG NO: 08-40739 
Received: 04 APR 98 
Reported: 14 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: DP/RB 

Code: 101180427 

40739-2 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 

<10 
04.06.98 

Page 2 
DATE/ 
TIME SAMPLED 

Validated & Certified by-AJ~\t~ 
Ucense No.: ')-~ 1 )( 6 

Lllboratorle• In Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Besch, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

LOG NO: DS-40739 
Received: 04 APR 98 
Reported: 14 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: DP/RB 

Code: 101180427 
REPORT OF RESULTS Page 3 

DATE/ 
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED 

40739-3 1738 SB-3 (2-6) 04-01-98/1630 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene, ug/kg 
Chlorobenzene, ug/kg 
1,2-Dichlorobenzene, ugjkg 
1,3-Dichlorobenzene, ug/kg 
1,4-Dichlorobenzene, ug/kg 
Ethylbenzene, ugjkg 
Toluene, ug/kg 
Xylenes, ug/kg 
Methyl-tert-butyl ether (MTBE), ug/kg 
Date Analyzed 

Petroleum Hydrocarbons (9073) 
Petroleum Hydrocarbons, mg/kg 
Date Extracted 
Date Analyzed 

Arsenic (7060) 
Arsenic, mg/kg dw 
Date Analyzed 

Barium (6010) 
Barium, mg/kg dw 
Date Analyzed 

Cadmium (6010) 
Cadmium, mg/kg dw 
Date Analyzed 

40739-3 

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

<50 
04.06.98 

<10 
04.06.98 
04.06.98 

<7.0*F65 
04.09.98 

42 
04.10.98 

<0.50 
04.10.98 

Validated & Certified by-JI~""'~~ 
License No.: \' ( y: 

uboratorles In Savannah, GA • Tallahassee, FL • Tampa, fL • Deerfield Beach, FL • Mobile, AL 



9 L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: 08-40739 
Received: 04 APR 98 
Reported: 14 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: DP/RB 

Code: 101180427 
Page 4 

DATE/ 
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED 

40739-3 1738 SB-3 (2-6) 

PARAMETER 

Chromium (6010) 
Chromium, mg/kg dw 
Date Analyzed 

Lead (7421) 
Lead, mg/kg dw 
Date Analyzed 
lercury (7471) 
Mercury, mg/kg dw 
Date Analyzed 

Selenium (7740) 
Selenium, mg/kg dw 
Date Analyzed 

Silver (6010) 
Silver, mg/kg dw 
Date Analyzed 

Percent Solids 

40739-3 

28 
04.10.98 

3.3 
04.09.98 

<0.030 
04.07.98 

<5.0*F65 
04.09.98 

2.2 
04.10.98 

87 

04-01-98/1630 

Validated & Certified by-.Jlk.4_a.u.,~i_ 
License No.: ) "c 'f . -
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: DS-40739 
Received: 04 APR 98 
Reported: 14 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: DP/RB 

Code: 101180427 
Page 5 

DATE/ 
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED 

40739-4 1738 SB-4 (2-6) 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene, ugfkg 
Chlorobenzene, ug/kg 
1,2-Dichlorobenzene, ug/kg 
1,3-Dichlorobenzene, ugfkg 
1,4-Dichlorobenzene, ugfkg 
Ethylbenzene, ug/kg 
Toluene, ug/kg 
Xylenes, ug/kg 
Methyl-tert-butyl ether (MTBE), ugfkg 
Date Analyzed 

Petroleum Hydrocarbons (9073) 
Petroleum Hydrocarbons, mg/kg 
Date Extracted 
Date Analyzed 

Percent Solids 

40739-4 

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

67 
04.06.98 

16 
04.06.98 
04.06.98 

90 

04-03-98/1200 

Validated & Certified b ~4. ft t-
~~~'Oii 

license No.: _ ~' ( y: -
LAboratories in Savannah, GA • Tallahassee, FL • Tamps, FL • Deerfield Besch, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NY Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

LOG NO: 08-40739 
Received: 04 APR 98 
Reported: 14 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: DP/RB 

Code: 101180427 
REPORT OF RESULTS Page 6 

DATE/ 
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES TIME SAMPLED 

40739-5 
40739-6 
40739-7 
40739-8 

PARAMETER 

Method Blank 
Accuracy (%Rec) 
Precision (%RPD) 
Reporting Limit (RL) 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dich1orobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethylbenzene, ug/1 
Toluene, ug/1 
Xylenes, ug/1 
Methyl-tert-butyl ether (MTBE), ug/1 
Date Analyzed 

Petroleum Hydrocarbons (418.1) 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 

40739-5 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 

<10 
04.06.98 

<1.0 
04.06.98 
04.06.98 

40739-6 

101 % 
104 % 

102 % 

90 % 

40739-7 

5.9 % 
4.8 % 

4.9 % 

1.1% 

40739-8 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 

10 

1.0 

Validated & Certltfed ~~ 

Ucense No.:_~ 1 If. -
Laboratories In Savannah, GA • Tallahassee, FL • Tampa, FL • DtHJrlleld B1111ch, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 sw 12th Awnue • OeerlieJd Beach. Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 IU Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: D8-40739 
Received: 04 APR 98 
Reported: 14 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: DP/RB 

Code: 101180427 
Page 7 

DATE/ 
LOG NO ~LE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID TIME SAMPLED 

40739-9 
40739-10 
40739-11 
40739-12 

PARAMETER 

llethod Blank 
Accuracy {%Rec) 
Precision (XRPD) 
bporting Limit (RL) 

Aromatic Volatiles (8020) 
Benzene, ug/k.g dw 
Chlorobenzeae. ug/kg dw 
1,2-DichlorObeozene, ugfkg dw 
1,3-Dichlorabenzene, ug/kg dw 
1,4-Dichlorabenzene, ug/kg dw 
Ethylbenzene. ug/kg dw 
Toluene, ~ dw 
Xylenes, u~g dw 
Methyl-tert-butyl ether (MTBE), ug/kg dw 
Date Analyzed 

Petroleum Hydxoearbons (9073) 
Petroleum Hy4rocarbons, mg/kg 
Date Extracted 
Date Analyzed 

Arsenic (7060) 
Arsenic, mg/kg dw 
Date Analyzed 

Barium (6010) 
Barium, mglk& dw 
Date Analyzed 

40739-9 40739-10 40739-11 40739-12 

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

<50 
04.06.98 

<10 
04.06.98 
04.06.98 

<0.70 
04.09.98 

<1.0 
04.10.98 

----------

98 % 
100 % 

96 % 

66 % 

86 % 

101 % 

----------

9.2 % 
9.0 % 

9.4 % 

17 % 

5.8 % 

4.0 % 

------ -.;l--

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
so 

10 

0.70 

1.0 

----------

Validated & Certified by:.i\i.tc!~I.IA.~ 
license No.: ~)'¥ 

Labo,...,.. in Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL 



B L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

i14 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 RW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: D8-40739 
Received: 04 APR 98 
Reported: 14 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: DP/RB 

Code: 101180427 
Page 8 

LOG NO 
DATE/ 

SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID TIME SAMPLED 

40739-9 
40739-10 
40739-11 
40739-12 

Method Blank 
Accuracy (%Rec) 
Precision (%RPD) 
Reporting Limit (RL) 

PARAMETER 

Cadmium ( 6010) 
Cadmium, .ykg dw 
Date Analyzed 

;hromium {6010) 
ChromiUIII. mg/kg dw 
Date Analyzed 

Lead (7421) 
Lead, mg/kg dw 
Date Analyzed 

Mercury (7471) 
Mercury, mg/kg dw 
Date Analyzed 

Selenium (774'0) 
SeleniUIII, ag/kg dw 
Date Analyzed 

Silver (6010) 
Silver, mgfkg dw 
Date Analyzed 

----------

40739-9 40739-10 40739-11 40739-12 

<0.50 101 % 
04.10.98 

<1.0 96 % 
04.10.98 

<0.50 108 %*F3 
04.09.98 

<0.030 104 % 
04.07.98 

<0.50 80 % 
04.09.98 

<1.0 96 % 
04.10.98 

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

4.0 % 0.50 

3.1 % 1.0 

9.2 % 0.50 

0.97 % 0.030 

3.7 % 0.50 

0 % 1.0 

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

Validated & Certified by~ 
license No.: \ ... , l'f-

Lllbonltorl• In Sav1111nllh, GA • Tallahassee, FL • Tamps, FL • Deerfield Beach, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

'\14 sw 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: D8-40739 
Received: 04 APR 98 
Reported: 14 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: DP/RB 

Code: 101180427 
Page 9 

DATE/ 
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID TIME SAMPLED 

40739-9 
40739-10 
40739-11 
40739-12 

Method Blank 
Accuracy (%Rec) 
Precision (%RPD) 
Reporting Limit (RL) 

PARAMETER 40739-9 40739-10 40739-11 40739-12 

Comprehensive Quality Assurance Plan #890142G. 
SL Certifications: E86221/86371 
Method References: EPA SW-846 and EPA 600/4-79-020. 

*F3 - MS/MSD recoveries were based on a post- digestion/distillation spike. 

*F65 - Elevated detection limits were reported due to sample matrix 
interference which required sample or extract dilution. 

iYa:UiCaileVar( ect Manager 

Validated & Certified by-Jt\oic~u.\&-ci 
Final Page Of Report License No.: )-1, t )t'. 
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& ENVIRONMENTAL SERVICES, INC. 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

·14 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

CERTIFICATE 

I certify that I have reviewed and evaluated all analytical raw data concerning all the 
samples contained in the Laboratory Report of Analysis for Savannah Laboratories Log 
Number DB-40766. 

I hereby certify that , to the best of my knowlege, the results for log number Dl-40766, 
pages 1-9 (indusive), signed by Paul Canevaro, are correct and reliable. 

Labot'lltorle• In Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

J14 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: D8-40766 
Received: 08 APR 98 
Reported: 13 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 094180427 
Page 1 

DATE/ 
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED 

40766-1 
40766-2 
40766-3 

PARAMETER 

1738 SB-5 (0.5-3.5) 
1738 SB-6 (2-6) 
1738 SB-7 (2-6) 

Aromatic Volatiles (8020) 
Benzene, ug/kg 
Chlorobenzene, ug/kg 
1,2-Dichlorobenzene, ug/kg 
1,3-Dichlorobenzene, ug/kg 
1,4-Dichlorobenzene, ug/kg 
Ethylbenzene, .· ug/kg 
Toluene, ug/kg 
Xylenes, ug/kg 
Methyl-tert-butyl ether (MTBE), ug/kg 
Date Analyzed 

Petroleum Hydrocarbons (9073) 
Petroleum Hydrocarbons, mg/kg 
Date Extracted 
Date Analyzed 

Percent Solids 

40766-1 

----------
48 

<5.0 
<5.0 
<5.0 
<5.0 

1400*F35 
940*F35 

12000*F35 
<50 

04.08.98 

12 
04.08.98 
04.08.98 

93 
----------

04-06-98/0930 
04-06-98/1130 
04-07-98/1030 

40766-2 40766-3 
---------- ----------

<5.0 <5.0 
<5 .. 0 <5.0 
<5.0 <5.0 
<5.0 <5.0 
<5.0 <5.0 
<5.0 <5.0 
<5.0 <5.0 
<5.0 <5.0 

<50 <50 
04.08.98 04.08.98 

<10 <10 
04.08.98 04.08.98 
04.08.98 04.08.98 

96 86 
---------- ----------

Validated & Certlfted by-~~ 
License No.: ~"\I'+ 

uborator/es in Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

t14 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421·7400 • Fax (954) 421·2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

LOG NO: 08-40766 
Received: 08 APR 98 
Reported: 13 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 094180427 
REPORT OF RESULTS Page 2 

LOG NO 

40766-4 
40766-5 

PARAMETER 

SAMPLE DESCRIPTION , LIQUID SAMPLES 

1738 Equip Blank-3 
1738 EQB-2 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethylbenzene, ug/1 
Toluene, ug/1 
Xylenes, ug/1 
Methyl-tert-butyl ether (MTBE), ug/1 
Date Analyzed 

Petroleum Hydrocarbons (418.1) 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 

40766-4 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 

<10 
04.08.98 

<1.0 
04.08.98 
04.08.98 

DATE/ 
TIME SAMPLED 

04-07-98/0730 
04-06-98/1000 

40766-5 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 

<10 
04.08.98 

<1.0 
04.08.98 
04.08.98 

Validated & Certified by:~ 
. }-"!!ty. 

License No.:----'----
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SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

~14 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421·2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

40766-6 Trip Blank 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethy1benzene, ug/1 
Toluene, ug/1 
Xylenes, ug/1 
Methyl-tert-buty1 ether (MTBE), ug/1 
Date Analyzed 

LOG NO: D8-40766 
Received: 08 APR 98 
Reported: 13 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 094180427 

40766-6 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 

<10 
04.08.98 

Page 3 
DATE/ 
TIME SAMPLED 

Validated & Certified by-~ .. 
License No.: ,_~ t Y. ------
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES. INC. 

~14 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

LOG NO: D8-40766 
Received: 08 APR 98 
Reported: 13 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 094180427 
REPORT OF RESULTS Page 4 

DATE/ 
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID TIME SAMPLED 

40766-7 
40766-8 
40766-9 
40766-10 

PARAMETER 

Method Blank 
Accuracy (%Rec) 
Precision (%RPD) 
Reporting Limit (RL) 

Aromatic Volatiles (8020) 
Benzene, ug/kg 
Chlorobenzene, ug/kg 
1,2-Dichlorobenzene, ug/kg 
1,3-Dichlorobenzene, ug/kg 
1,4-Dichlorobenzene, ug/kg 
Ethylbenzene, ug/kg 
Toluene, ug/kg 
Xylenes, ug/kg 
Methyl-tert-butyl ether (MTBE), ug/kg 
Date Analyzed 

Petroleum Hydrocarbons (9073) 
Petroleum Hydrocarbons, mg/kg 
Date Extracted 
Date Analyzed 

40766-7 40766-8 

<5.0 106 % 
<5.0 106 % 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 106 % 
<5.0 

<50 
04.08.98 

<10 70 %*F75 
04.08.98 
04.08.98 

40766-9 40766-10 

3.8 % 
6.6 % 

2.8 % 

1.4 % 

5.a 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

50 

10 

Validated & Certified by~ 

Ucense No.: ~ ~ t 'f 

Lsboratorles In Ssvsnnah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES. INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 

LOG NO: DS-40766 
Received: 08 APR 98 
Reported: 13 APR 98 

185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 094180427 
REPORT OF RESULTS Page 5 

DATE/ 
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES TIME SAMPLED 

40766-11 
40766-12 
40766-13 
40766-14 

PARAMETER 

Method Blank 
Accuracy (%Rec) 
Precision (%RPD) 
Reporting Limit (RL) 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethylbenzene, ug/1 
Toluene, ug/1 
Xy1enes, ug/1 
Methyl-tert-butyl ether (MTBE), ug/1 
Date Analyzed 

Petroleum Hydrocarbons (418.1) 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 

40766-11 40766-12 40766-13 40766-14 

<1.0 84 X 
<1.0 92 X 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 86 % 
<2.0 

<10 
04.08.98 

<1. 0 8 7 X*F82 
04.08.98 
04.08.98 

0 X 
1.1% 

0 % 

12 % 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 

10 

1.0 

Validated & Certified by-~ . 
License No.: ~'I'll 
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SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: D8-40766 
Received: 08 APR 98 
Reported: 13 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 094180427 
Page 6 

DATE/ 
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES TIME SAMPLED 

40766-11 
40766-12 
40766-13 
40766-14 

PARAMETER 

Method Blank 
Accuracy (%Rec) 
Precision (%RPD) 
Reporting Limit (RL) 

40766-11 

Comprehensive Quality Assurance Plan #890142G. 
SL Certifications: E86221/86371 

40766-12 

Method Referecnes: EPA SW-846 and EPA 600/4-79-020. 

40766-13 40766-14 

*F35 - Due to the analyte abundance, target compound concentrations are 
reported from multiple runs to achieve requested detection limits. 

*F75 - Matrix spike recoveries were outside advisory limits possibly due to 
matrix interference present in the sample; therefore, recovery of the 
laboratory control standard analyzed concurrently with the sample batch has 
been reported. 

*F82 - Insufficient sample volume was available to perform a batch-specific 
matrix spike. However, an LCS analyzed with the sample batch met control 
criteria. 

Paul Canevaro, Project Manager 

Validated & Certified by-jtjtlo~A.~1 

Final Page Of Report 
License No.: ';)...' 1)'-
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Serial Number 7 ~ /1 .;..._. __ ... 
SL SAVANNAH LABORATORIES 

& ENVIRONMENTAL SERVICES, INC. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

D5102l.aRoche Avanue, Savannah, GA 31404 

I
~ Industrial Plaza Drive, Tallahassee, Fl32301 
A~4 SW 12th Avenue, Deerfidd Beach, Fl33442 
900 Ulki!&ide Drive, Mobile, AL 36693 

06712 Benjamin Road, Sullo 100, Tampa, Fl33634 
0100 Alpha Olivo, Sufte 110. Deslrehan,LA 70017 

Phone: (912) 354-7858 
Phone: (904) 878-3994 
Phone: (954) 421-7400 
Phone: (334.) 666-6633 
Phone: (813) 885-74.27 
Phone: (504) 764-1100 

Fax: (912) 352..0165 
Fax: (804) 876-9504 
fax: (954) 421-2584 
Fax: (334) 66tHi698 
Fax: (813) 885-7049 
Fax: (504) 725-1163 

P.O. NUMBER PROJECT REFEREtjfE /) n 
J~t /A>o.Js . ~- 1397 ~ "1. I I M:::x I -- - REQUIREDAN~YSES - - r;AGE lloF( 

~- - --- - ..... . 

PROJECT NO. 

CLIENT~JE'1JMANA~ 

/~'j. '{.. /F /rt/'0 

Pt- {I:LI~IVE"'~'•-· 
Da~: lt, 

SAMPLE IDENTIFICATION REMARKS 

,,,/....,IrA Jii2Jot ·:. I_ l? 3 B ~u, !o At~/( - 3 IXt I I I I I -s I 

lhf&/91 I d;3o Fl-t7 ~ rJ ?&~ '5 I o,S'--J ,.S')( tKI. I I 7 t,{ u-
lf/L~Jr,gllt3iJ(-l t_7_~Y)_ _5;~-(., 7 Z -f£, '\ 
flll-7MlLa3~ I 1 7 '3 ~ ~,6.-/ T--z ~\ " 

£ I I 
I 

- .. .. ./ 

--r/711 
-

J ~ 
ltJfflilllo~[_l_L738 ~11-~ IJc "3 T , ... ' # 

.2- I -- ~~-?,: ,'!J--~/c, "'f( lx '3 
I 

/"' 
OATE TIME 

DATE TIME 

RELINQUJSHED BY: (SIGNATURE) 
..... 

C. "" 
DATE I TIME I REA\:2..-e:=rtURE) 
~TIME -, RECEIYEDBY:(SIGNATURE) 

If'"''"' O?tJC 

RECEtJCP_ -~8. ;YV:: ( (SSJJGGNAT.J"~E) 
&~/( __ _ 

~~~~ I TIME I AELINQUISHEDBV:(SIGNATURE) 

lftf'18 !IA:O, 
DATE I TIME I AECEIVEDBY:(SIGNATURE) 

LABORATORY USE ONLY· 
TIME I CUSTODYINTACTI CUSTODYSEALNO. RECBVED FOR lABORATORY BY: (SIGNATURE) 

I. ,, ,J ,...f}--/J:;:;;'f-4 • . /l ~;;hR /O:dc; 1 n n 'i'\" I ,,-., I 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

CERTIFICATE 

I certify that I have reviewed and evaluated all analytical raw data concerning all the 
samples coatained in the Laboratory Report of Analysis for Savannah Laboratories Log 

Number Dl-40843. 

I hereby certify that , to the best of my knowlege, the results for log number DB-40843, 
pages l-4 (indusive), signed by Paul Canevaro, are correct and reliable. 

Laboraton.. In Savannah, GA • Tallahassee, FL • Tamps, FL • Deerfield Beach, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& SIVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NU Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: 08-40843 
Received: 17 APR 98 
Reported: 21 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: PM/DV 

Code: 092780427 
Page 1 

DATE/ 
LOG NO SIBPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED 

40843-1 
40843-2 
40843-3 
40843-4 
40843-5 

1738 SB-2 (25-30) 
1738 SB-6 (25-30) 
1738 SB-7 (18-20) 
17l1J SB-5 (4-6) 
1738 SB-5 (16-18) 

04-15-98/1500 
04-15-98/1530 
04-16-98/1015 
04-16-98/1320 
04-16-98/1410 

PARAMETER 40843-1 40843-2 40843-3 40843-4 40843-5 

Aromatic Volatiles (8020) 
Benzene, ug/lqg 
Ghlorobenzene~ ug/kg 
1,2-Dichlor~enzene, ug/kg 
1,3-DichlorObenzene, ug/kg 
1,4-Dich1orobenzene, ug/kg 
Ethylbenzene, qg/kg 
Toluene, ug/klg 
Xylenes, ug/kig 
Methyl-tert-batyl ether 

(MTBE) , ug/q 
Date Analyzed. 
Dilution factor 

Petroleum Hydrocarbons (9073) 
Petroleum Hydxocarbons, mg/kg 
Date Extracted 
Date Analyzed 

Percent Solids 

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

11 
<50 

04.17.98 
1 

<10 
04.17.98 
04.20.98 

90 

----------

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

<50 170 

04.17.98 04.17.98 
1 1 

20 <10 
04.17.98 04.17.98 
04.20.98 04.20.98 

93 88 

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

<25 <5.0 
<25 <5.0 
<25 <5.0 
<25 <5.0 
<25 <5.0 

27 <5.0 
<25 <5.0 
210 <5.0 

<250 <50 

04.17.98 04.17.98 
5 1 

14 <10 
04.17.98 04.17.98 
04.20.98 04.20.98 

90 90 

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

Validated & Certified by:-~ol~~A~ 
License No · ~ __ )_t ~.:...· --
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
B1as1and Bouck & Lee, Inc. 
18S NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

LOG NO: 08-40843 
Received: 17 APR 98 
Reported: 21 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: PM/DV 

Code: 092780427 
REPORT OF RESULTS Page 2 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

40843-6 Trip Blank 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1, 2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ugjl 
1,4-Dichlorobenzene, ug/1 
Ethy1benzene, ug/1 
Toluene, u.g/1 
Xy1enes, u.g/1 
Methyl-tert-buty1 ether (MTBE), ug/1 
Date Analyzed 

40843-6 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 

<10 
04.17.98 

DATE/ 
TIME SAMPLED 

Validated & Certified by: ~,J, .... R~ 
Lfcense No.: ~) ty 

Lllbonltorltls In Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

LOG NO: D8-40843 
Received: 17 APR 98 
Reported: 21 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: PM/DV 

Code: 092780427 
REPORT OF RESULTS Page 3 

DATE/ 
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID TIME SAMPLED 

----------- -------------------------------------------------- -----------------------
40843-7 
40843-8 
40843-9 
40843-10 

PARAMETER 

Method Blank 
Accuracy (%Rec) 
Precision (XRPD) 
Reporting Limit (RL) 

Aromatic Volatiles (8020) 
Benzene, ug/kg 
Chlorobenzene, ugjkg 
1,2-Dichlorobenzene, ug/kg 
1,3-Dichlorobenzene, ugjkg 
1,4-Dichlorobenzene, ug/kg 
Ethylbenzene, ug/kg 
Toluene, ug/kg 
Xylenes, ug/kg 
Methyl-tert-butyl ether (MTBE), ug/kg 
Date Analyzed 

Petroleum Hydrocarbons (9073) 
Petroleum Hydrocarbons, mg/kg 
Date Extracted 
Date Analyzed 

40843-7 40843-8 

<5.0 94 % 
<5.0 96 % 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 94 % 
<5.0 

<50 
04.17.98 

<10 74 X*F75 
04.17.98 
04.20.98 

40843-9 40843-10 

9.6 % 
9.4 % 

9.6 % 

5.4 % 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
so 

10 

Validated & Ce~trf~e~ by: ~f\J.~,'i.c.•J'"\.t· 
Lfcenc:!' "'t; . ~~IV J 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Oeetfield Beach. Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Kr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NV Spanish River Boulevard, Suite 110 
'Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: 08-40843 
Received: 17 APR 98 
Reported: 21 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: PM/DV 

Code: 092780427 
Page 4 

DATE/ 
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES TIME SAMPLED 

40843-11 
40843-12 
40843-13 
40843-14-

Method Blank 
Accuracy {XRec) 
Precision (%RPD) 
Reporting Limit (RL) 

PARAMETER 40843-11 40843-12 40843-13 40843-14 

Aromatic ':Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichl•robenzene, ug/1 
1 , 3 -Di.c::ill:orobenzene, ug/1 
1,4-Didhlorobenzene, ug/1 
Ethylbeazene, ug/1 
Toluene, ug/1 
Xylenes., ug/1 
Methyl-tert-butyl ether (MTRE), ug/1 
Date Analyzed 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 

<10 
04.17.98 

Coaprebensive Quality Assurance Plan #890142G. 
SL Certifications: E86221/86371 
Method References: EPA SW-846 and EPA 600/4-79-020. 

83 % 
86 % 

81 % 

2.4 % 
0 X 

2.5 % 

*F75 - Matrix spike recoveries were outside advisory limits possibly due to 
matrix interference present in the sample; therefore, recovery of the 
laboratory control standard analyzed concurrently with the sample batch has 
been reported. 

a~e_._---
Paul Canevaro, Project Manager 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 

10 

Validated & :e·trfted by:.Jb~ 
Final Page Of Report Ucense No.: ··;,-l t 'f 
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SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

~ ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 
..-t 

Q. 

W 5102 LaRoche Avenue, Savannah, GA 31404 
Cl21461nclustrial Plaza Driv•, Talllhlaaee, FL 82.a01 
0414 fiN 12th Avenue, DtefftlldBtlch. FL33441 
CJSOO Lakl8!de DIWe, Mabile, A1.. 38m 
06712 Benjamin Road, Sul1e100, Tampa, FL336341 
0 100 Alphll Olive, SW!e 110, Oeelrehan, L.J\ 70047 

Serill Numbar ) t:S t:S 

Phon.a: (912) 354-7858 Fax: (912) 352.0165 
Phone: (804) 878-3984 Fu: (804) 878-8504 
Phont: (864) 421·7400 t:.x: (864) 421·1584 
Phone: (334) 886-8833 Fax: (334) 8EI6-G896 
Pbw~~t: (013) IJ8&.7427 fax: (013) 006·7048 
Phone: (so.t) 7&f·1 tOO Fax: (504) 725-1163 

P~~CTNO.'t 
I Jf1~~ f PAGE llo• 

' PHONE 
~ ~----~~~~~~~ FAX 

I SAMPLE IDENTIACATION 

~-ISWJ J.')oa · .- 1738 SB~2 (z~~jl).r) --llif f I I I I I I I I I I I I _ I _ n. __ .a 
l./-6-ffli6.JO 17~ B 5& -b I zs~so/ )-fl:Arrl··-. I I I -r- -ru- -~-- ,- 1- r I I - -K\fl ff 
i~-4IA1JI IV~ t7"?8 ss---, -rt8-2D') I 00 II , I 1 I I I I I I I I I z..~ 
~4~~ tJzo ,..,17\ s, -L C9-JJ ~ ) _ ~·1 Jl'l-1 r-,-1-'11--r--r -- 1 :- 1 - 1 · -, 1 - - -- 1Ht 
11--Ut-~l Jf.£lo t~0 $B~--1 1t, -JB' J I lit II 1 I J I I t t I I . I _ I __ j ~·..v -11\-f 

~ ~~ -~~ TR~e ~' IIIII I 13 I I I I I I I I I 
E 

~I I I .I ' II I II I I I I I I I I I I I .. 
rl~~~~~~~~~~------~~=-~~~~~~~~~~~~~~--~~~~~~~~~~~~~~~~~~~--~~~~~~~ rl 
D ' 
~ RECBVEDBY:(SIBHATURE) DATE TIME DATE TIME REC8VEDBY:(SlGHATURE) DATE I TIME 

~ ; •, ~;; ~- * • .·: •
1

" I ~. i .·! • • 

~~= .. = .. ====.= .. = .. =========.======_=_ ~ .. b.=~=--.~ ... =_~ .. ====~~-==.~_==~~~~~~~~~~===k=============-====~======~==-~--.~~==~==~ 
.- CUSTODYINTACT CUSTOPYSEAL!fO. ;SLW.GNO.· •. :~: .LABORATOftYRatARKS: ~: . . · 

~~~~~~~~~~~~~~~-~~;~~~~~~= ~:~~:~~= __ ·-~· .•. vi~~~~~·· ~ ~- ·. ~~~ · · . ·:: .. : !!);····· ··::~~( 
' ~ . . . . .... ·:. . .•.. 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

'-14 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

CERTIFICATE 

I certify that I have reviewed and evaluated an analytical raw data concerning an the 
samples contained in the Laboratory Report of Analysis for Savannah Laboratories Log 
Number DB-40855. 

I hereby certify that , to the best of my knowlege, the results for log number DS-40855, 
pages 1-6 (indusive), signed by Paul Canevaro, are correct and reliable. 

Laboratories in Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile AL 
- ' 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

LOG NO: 08-40855 
Received: 20 APR 98 
Reported: 23 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: PM/DV 

Code: 11028051 
REPORT OF REseLTS Page 1 

LOG NO 

40855-1 
40855-2 
40855-3 
40855-4 
40855-5 

SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES 

1738 SB-8 (2-6) 
1738 SB-8 (18-20) 
1738 SB-9 (2-6) 
1738 SB-9 (16-18) 
1738 DUP-1 

DATE/ 
TIME SAMPLED 

04-17-98/0930 
04-17-98/0955 
04-17-98/1505 
04-17-98/1600 
04-17-98 

PARAMETER 40855-1 40855-2 40855-3 40855-4 40855-5 

Aromatic Volatiles (8020) 
Benzene , ug/kg 
Chlorobenzene, ug/kg 
1,2-Dichlorobenzene, ug/kg 
1,3-Dichlorobenzene, ug/kg 
1,4-Dich1orobenzene, ug/kg 
Ethylbenzene, ug/kg 
Toluene, ug/kg 
Xylenes, ug/kg 
Methy1-tert-butyl ether 

(MTBE), ug/kg 
Date Analyzed 

Petroleum Hydrocarbons (9073) 
Petroleum Hydrocarbons, mg/kg 
Date Extracted 
Date Ana'lyzed 

Percent Solids 

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

<50 

04.20.98 

<10 
04.20.98 
04.20.98 

95 
----------

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

<50 

04.20.98 

<10 
04.20.98 
04. 2_0. 98 

89 
----------

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

<50 <50 <50 

04.20.98 04.20.98 04.20.98 

<10 <10 <10 
04.20.98 04.20.98 04.20.98 
04.20.98 04.20.98 04.20.98 

94 91 95 
---------- ---------- ----------

Validated & Certified by:.i~\'~~,&.d~ 
License No.: __ a.=_=s_t_~ .... ---

l.llbol'lltorle• In Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
. 1r ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESYLTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

40855-6 Equipment Blank 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethylbenzene, ug/1 
Toluene, ug/1 
Xylenes, ug/1 
Methyl-tert-butyl ether (MTBE), ug/1 
Date Analyzed 

Petroleum Hydrocarbons (418.1) 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 

LOG NO: D8-40855 
Received: 20 APR 98 
Reported: 23 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: PM/DV 

Code: 11028051 

40855-6 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 

<10 
04.20.98 

<1.0 
04.20.98 
04.20.98 

Page 2 
DATE/ 
TIME SAMPLED 

07-17-98/1235 

f P. I· 
Validated & Certified by:' .t~.:.huA,~~"':i 

'.r'l' I ;f· Ucense No;: __ ., __ _ 

Lllbot'lltorles In Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF REseLTS 

LOG NO: D8-40855 
Received: 20 APR 98 
Reported: 23 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: PM/DV 

Code: 11028051 
Page 3 

DATE/ 
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED 

40855-7 Trip Blank 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dich1orobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethylbenzene, ug/1 
Toluene, ug/1 
Xylenes, ugjl 
Methyl-tert-butyl ether (MTBE), ug/1 
Date Analyzed 

40855-7 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 

<10 
04.20.98 

Validated & Certified by-JJ~-~~(..1. 
l:Jcense No.: '"r)l '\C 

Laboratories In Ssvannsh, GA • Tsllshsssee, FL • Tsmps, FL • Deerfield Besch, FL • Moblie, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: D8-40855 
Received: 20 APR 98 
Reported: 23 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: PM/DV 

Code: 11028051 
Page 4 

DATE/ 
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID TIME SAMPLED 

40855-8 
40855-9 
40855-10 
40855-11 

PARAMETER 

Method Blank 
Accuracy (%Rec) 
Precision (%RPD) 
Reporting Limit (RL) 

Aromatic Volatiles (8020) 
Benzene, ug/kg dw 
Chlorobenzene, ug/kg dw 
1,2-Dichlorobenzene, ug/kg dw 
1,3-Dichlorobenzene, ug/kg dw 
1,4-Dichlorobenzene, ug/kg dw 
Ethylbenzene, ug/kg dw 
Toluene, ug/kg dw 
Xylenes, ug/kg dw 
Methyl-tert-butyl ether (MTBE), ug/kg dw 
Date Analyzed 

Petroleum Hydrocarbons (9073) 
Petroleum Hydrocarbons, mg/kg dw 
Date Extracted 
Date Analyzed 

40855-8 

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

<50 
04.20.98 

<10 
04.20.98 
04.20.98 

40855-9 40855-10 40855-11 

98 % 
102 % 

98 % 

67 %*F75 

7.1% 
5.9 % 

8.2 % 

10 % 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
so 

10 

Validated & Certified by: i~~Lt.~·-&.i. 
License No.: ·.r~ 1 '1-

Lllboratorlesln S.vannah, GA • Talt: 1~r<tsee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954} 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 

LOG NO: D8-40855 
Received: 20 APR 98 
Reported: 23 APR 98 

185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

Project: #399.33 (Roosevelt Rds) 
Sampled By: PM/DV 

Code: 11028051 
REPORT OF RE£ULTS Page 5 

DATE/ 
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES TIME SAMPLED 

40855-12 
40855-13 
40855-14 
40855-15 

PARAMETER 

Method Blank 
Accuracy (%Rec) 
Precision (%RPD) 
Reporting Limit (RL) 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethylbenzene, ug/1 
Toluene, ug/1 
Xylenes, ug/1 
Methyl-tert-butyl ether (MTBE), ug/1 
Date Analyzed 

Petroleum Hydrocarbons (418.1) 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 

40855-12 40855-13 40855-14 40855-15 

<1.0 97 % 
<1.0 88 % 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 100 % 
<2.0 

<10 
04.20.98 

<1. 0 74 %*F82 
04.20.98 
04.20.98 

2.1 % 
5.7% 

11% 

16 % 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 

10 

1.0 

Validated & Certified by:i!.L~ 
Y~l't· 

Ucense No.: 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

LOG NO: 08-40855 
Received: 20 APR 98 
Reported: 23 APR 98 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

Project: #399.33 (Roosevelt Rds) 
Sampled By: PM/DV 

Code: 11028051 
REPORT OF RESULTS Page 6 

DATE/ 
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES TIME SAMPLED 

40855-12 
40855-13 
40855-14 
40855-15 

Method Blank 
Accuracy (%Rec) 
Precision (%RPD) 
Reporting Limit (RL) 

PARAMETER 40855-12 40855-13 40855-14 40855-15 

Comprehensive Quality Assurance Plan #890142G. 
SL Certifications: E86221/86371 
Method References: EPA SW-846 and EPA 600/4-79-020. 

*F75 - Matrix spike recoveries were outside advisory limits possibly due to 
matrix interference present in the sample; therefore, recovery of the 
laboratory control standard analyzed concurrently with the sample batch has 
been reported. 

*F82 - Insufficient sample volume was available to perform a batch-specific 
matrix spike. However, an LCS analyzed with the sample batch met control 
criteria. 

~£~:::tt~r1~__......,~12,...,..:::::=:::=-....-----------
Paul Canevaro, Project Manager 

' • ~ f 

{d.i,b·1-~ 
Validated & Certified bY:·~- ~ 

Final Page Of Report 
~"\(~ 

Ucense No.:--~---
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S L SAVANNAH LABORATORIES 
& SIVIRONMENTAL SERVICES, INC. 

i14 SW 12th Avenue • Oeerlield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

CERTIFICATE 

I certify ttr.t I have reviewed and evaluated all analytical raw data concerning all the 
samples cmbliaed in the Laboratory Report of Analysis for Savannah Laboratories Log 

Number DB-40857. 

I hereby c&lit'J that , to the best of my knowlege, the results for log number DB-40857, 
pages 1-5 (iadusive), signed by Paul Caaevaro, are correct and reliable. 

uboratorfea In Savannah, GA • Tsllllhassee, FL • Tamps, FL • Deerfield Beach, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

t14 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

LOG NO: 08-40857 
Received: 21 APR 98 
Reported: 22 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: CD/PM 

Code: 11028051 
REPORT OF RESULTS Page 1 

DATE/ 
LOG NO SAMPLE DESCRIPTION SOLID OR SEMISOLID SAMPLES TIME SAMPLED 

40857-1 
40857-2 
40857-3 
40857-4 
40857-5 

1738 SB-8 (2-6) 
1738 SB-8 (18-20) 
1738 SB-9 (2-6) 
1738 SB-9 (15-17) 
1738 SB-4 (18-20) 

04-20-98/0750 
04-20-98/0820 
04-20-98/0900 
04-20-98/0925 
04-20-98/1130 

PARAMETER 40857-1 40857-2 40857-3 40857-4 40857-5 

Aromatic Volatiles (8020) 
Benzene, ug/kg 
Chlorobenzene, ugjkg 
1,2-Dichlorobenzene, ug/kg 
1,3-Dichlorobenzene, ug/kg 
1,4-Dichlorobenzene, ug/kg 
Ethylbenzene, ugjkg 
Toluene, ug/kg 
Xylenes, ug/kg 
Methyl-tert-butyl ether 

( MTBE) , ug/kg 
Date Analyzed 

Petroleum Hydrocarbons (9073) 
Petroleum Hydrocarbons, mg/kg 
Date Extracted 
Date Analyzed 

Percent Solids 

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

<50 <50 

04. 21.98 04. 21.98 

<10 <10 
04.21. 98 04.21.98 
04.21. 98 04.21..98 

78 73 
---------- ----------

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

<50 <50 <50 

04. 21.98 04. 21.98 04.21.98 

<10 <10 <10 
04.21.98 04. 21.98 04.21.98 
04.21.98 04.21.98 04. 21.98 

77 77 95 
---------- ---------- ----------

I ' I 1.\ 
Validated & Certified by: ::Yr ~'"'-"'\~ .. ±... 

"'-r""> ... \ 
Ucense No.: - " t.... 

Labonlforlfl4lln SaVIIIJnllh, GA • Tallllhassee, FL • Tampa, FL • DHrfleld Beach, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

1-14 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421·2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: D8-40857 
Received: 21 APR 98 
Reported: 22 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: CD/PM 

Code: 11028051 
Page 2 

DATE/ 
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED 

40857-6 1738 SB-3 (15-17) 04-20-98/1410 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene, ug/kg 
Chlorobenzene, ug/kg 
1,2-Dichlorobenzene, ug/kg 
1,3-Dichlorobenzene, ug/kg 
1,4-Dichlorobenzene, ug/kg 
Ethylbenzene, ug/kg 
Toluene, ug/kg 
Xylenes, ug/kg 
Methyl-tert-butyl ether (MTBE), ug/kg 
Date Analyzed 

Petroleum Hydrocarbons (9073) 
Petroleum Hydrocarbons, mg/kg 
Date Extracted 
Date Analyzed 

Percent Solids 

40857-6 

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

<50 
04. 21.98 

<10 
04. 21.98 
04. 21.98 

86 

Validated & Certified by:~~~~ 
Ucense No.: ~" 1 ¥ · 

Lllbof'lltorle• In SsvsnMf:i, GA • Tsllshsssee, FL • Tamps, FL • Deerfield Besch, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES. INC. 

l14 SW 1281Avenue • Deerfield Beach. Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
115 NV Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

40857-7 Rinsate Blank 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene_ u,g/1 
Chlorobeazene, ug/1 
1, 2- Dich.ltorobenzene, ug/1 
1,3-Dicblorobenzene, ug/1 
1,4-Dich.lorobenzene, ug/1 
Ethylbenzene, ug/1 
Toluene. 1v.tg/1 
Xylenes, ug/1 
Methyl-tert-butyl ether (MTBE), ug/1 
Date Anal;yzed 

Petrolewa ~rocarbons (418.1) 
Petroleu. Hydrocarbons, mg/1 
Date Extracted 
Date Ana1yzed 

LOG NO: DS-40857 
Received: 21 APR 98 
Reported: 22 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: CD/PM 

Code: 11028051 

40857-7 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 

<10 
04. 21.98 

<1.0 
04. 21.98 
04. 21.98 

Page 3 
DATE/ 
TIME SAMPLED 

04-20-98/0800 

Validated & Certified by:.J&·~~.\(t~&.J 
Ucense No.: )-c-.t ·~ 

l.lfllolatorlN In Stwannllh, GA • TsUshsssee, FL • Tampa, FL • Deerfield Besch, FL • Mobile, AL 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

•.14 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 

LOG NO: 08-40857 
Received: 21 APR 98 
Reported: 22 APR 98 

185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

Project: #399.33 (Roosevelt Rds) 
Sampled By: CD/PM 

Code: 11028051 
REPORT OF RESULTS Page 4 

DATE/ 
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID TIME SAMPLED 

40857-8 
40857-9 
40857-10 
40857-11 

PARAMETER 

Method Blank 
Accuracy (%Rec) 
Precision (%RPD) 
Reporting Limit (RL) 

Aromatic Volatiles (8020) 
Benzene, ug/kg 
Chlorobenzene, ug/kg 
1,2-Dichlorobenzene, ug(kg 
1,3-Dichlorobenzene, ug/kg 
1,4-Dichlorobenzene, ug/kg 
Ethylbenzene, ug/kg 
Toluene, ug/kg 
Xylenes, ug/kg 
Methyl-tert-butyl ether (MTBE), ug/kg 
Date Analyzed 

Petroleum Hydrocarbons (9073) 
Petroleua Hydrocarbons, mg/kg 
Date Extracted 
Date Analyzed 

40857-8 40857-9 40857-10 40857-11 

<5.0 103 % 
<5.0 103 % 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 100 % 
<5.0 

<50 
04.21.98 

<10 67 %*F75 
04. 21.98 
04. 21.98 

5.8 % 
5.8 % 

5.0 % 

9.0 % 

5.0 
5.0 
5. ) 
5.0 
5.0 
5.0 
5.0 
5.0 

50 

10 

Validated & Certified by: ,~t~t'...l,<:.w~-
u N ).~;y cense o.: _____ _ 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: D8-40857 
Received: 21 APR 98 
Reported: 22 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: CD/PM 

Code: 11028051 
Page 5 

DATE/ 
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES TIME SAMPLED 

40857-12 
40857-13 
40857-14 
40857-15 

Method Blank 
Accuracy (%Rec) 
Precision (%RPD) 
Reporting Limit (RL) 

PARAMETER 40857-12 40857-13 40857-14 40857-15 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethy1benzene, ug/1 
Toluene, ug/1 
Xy1enes, ug/1 
Methyl-tert-butyl ether (MTBE), ug/1 
Date Analyzed 

Petroleum Hydrocarbons (418.1) 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 

<10 
04. 21.98 

<1.0 
04.21. 98 
04. 21.98 

Comprehensive Quality Assurance Plan #890142G. 
SL Certifications: E86221/86371 · 
Method References: EPA SW-846 and EPA 600/4-79-020. 

97 % 
92 % 

92% 

74 % 

2.1 % 
1.1% 

1.1% 

16 % 

*F75 - Matrix spike recoveries were outside advisory limits possibly due to 
matrix interference present in the sample; therefore, recovery of the 
laboratory control standard analyzed concurrently with the sample batch has 
been reported. 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 

10 

1.0 

~~---- Validated & Certified by: Jk,~~,-.1 . ._: 
License No.: ).' \ "-

Paul Canevaro, Project Manager 
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SL SAVANNAH LABORATORIES 
101 & ENVIRONMENTAL SERVICES, INC. 

05102 LaRoche Avenue, Savamah, GA 31404 Phone: (912) 354-7858 Fax: (912) 352-0185 
D 2.846lnd1191rial Plaza Drive, Tdahassee, FL 32301 
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0900 l...akeside Drive, Mobile, AL38893 

Phone: (904) 878-3994 Fax: (804) 878-8604 

~ Phona (954) 421-7400 Fax: (954.)-421-2584 

~I ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD Phone: (334) 866-8633 Fax: (334) 668-8698 
06712 Benfamln Road, SwlatOO, Tampa, FL33634 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

1-14 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

CERTIFICATE 

I certify that I have reviewed and evaluated all analytical raw data concerning all the 
samples contained in the Laboratory Report of Analysis for Savannah Laboratories Log 
Number DS-40920. 

I hereby certify that , to the best of my knowlege, the results for log number DS-40920, 
pages 1-6 (inclusive), signed by Paul Canevaro, are correct and reliable. 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7 400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: D8-40920 
Received: 28 APR 98 
Reported: 29 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 12558055 
Page 1 

DATE/ 
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED 

40920-1 
40920-2 
40920-3 

PARAMETER 

1738 SB-11 (2-6) 
1738 SB-12 (2-6) 
1738 SB-12 (8-10) 

Aromatic Volatiles (8020) 
Benzene, ug/kg 
Chlorobenzene, ug/kg 
1,2-Dichlorobenzene, ug/kg 
1,3-Dichlorobenzene, ug/kg 
1,4-Dichlorobenzene, ug/kg 
Ethylbenzene, ugjkg 
Toluene, ug/kg 
Xylenes, ug/kg 
Methyl-tert-butyl ether (MTBE), ug/kg 
Date Analyzed 
Dilution factor 

Petroleum Hydrocarbons (9073) 
Petroleum Hydrocarbons, mg/kg dw 
Date Extracted 
Date Analyzed 

Percent Solids 

40920-1 

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

<50 
04.28.98 

1 

<10 
04.28.98 
04.28.98 

77 
----------

04-27-98/0730 
04-27-98/0900 
04-27-98/1000 

40920-2 

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

<50 
04.28.98 

1 

<10 
04.28.98 
04.28.98 

76 

40920-3 

<25 
98 

<25 
<25 
<25 
110 
<25 
<25 

<250 
04.28.98 

i 

12 
04.28.98 
04.28.98 

76 
---------- ----------

Validated & Certified by:.~·b.d.~.\ 
License No.: -~--'~ t ~= -
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

~14 SW 12th Avenue • Deerfield Beach, Florida 33442 • {954) 421-7400 • Fax {954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

40920-4 
40920-5 
40920-6 

PARAMETER 

1738 SB-11 Auger 
1738 SB-12 Auger 
1738 EQB 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethylbenzene, ug/1 
Toluene, ug/1 
Xylenes, ug/1 
Methyl-tert-butyl ether (MTBE), ug/1 
Date Analyzed 
Dilution factor 

Petroleum Hydrocarbons (418.1) 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 

LOG NO: D8-40920 
Received: 28 APR 98 
Reported: 29 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 12558055 

40920-4 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 

61 
04.28.98 

1 

<1.0 
04.28.98 
04.28.98 

DATE/ 
TIME SAMPLED 

04-27-98/1130 
04-27-98/1200 
04-27-98/0838 

40920-5 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

2.0 
<1.0 
<2.0 

<10 
04.28.98 

1 

<1.0 
04.28.98 
04.28.98 

Page 2 

40920-5 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 

<10 
04.28.98 

1 

<1.0 
04.28.98 
04.28.98 

Validated & Certlff"'"' b J l l . " ...J . o::u y: . f)-< aLe~.,. ~ >1!; - . .,. "'( 

License No.: ~ ~ 1 h ~ 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESBLTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

40920-7 .Trip Blank 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dich1orobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dich1orobenzene, ug/1 
Ethy1benzene, ug/1 
Toluene, ug/1 
Xy1enes, ug/1 
Methyl-tert-buty1 ether (MTBE), ug/1 
Date Analyzed 
Dilution factor 

LOG NO: 08-40920 
Received: 28 APR 98 
Reported: 29 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 12558055 
Page 3 

40920-7 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 
<10 

04.28.98 
1 

Validated & CertJtfecJ by:~\-ii;C,~1~;~.j~ 
License No.: ~·~ t 1f j 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: D8-40920 
Received: 28 APR 98 
Reported: 29 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 12558055 
Page 4 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID 

40920-8 
40920-9 
40920-10 
40920-11 

PARAMETER 

Method Blank 
Accuracy (%Rec) 
Precision (%RPD) 
Reporting Limit (RL) 

Aromatic Volatiles (8020) 
Benzene, ug/kg dw 
Chlorobenzene, ug/kg dw 
1,2-Dichlorobenzene, ug/kg dw 
1,3-Dichlorobenzene, ug/kg dw 
1,4-Dichlorobenzene, ug/kg dw 
Ethylbenzene, ug/kg dw 
Toluene, ug/kg dw 
Xylenes, ug/kg dw 
Methyl-tert-butyl ether (MTBE), ug/kg dw 
Date Analyzed 

Petroleum Hydrocarbons (9073) 
Petroleum Hydrocarbons, mg/kg dw 
Date Extracted 
Date Analyzed 

40920-8 

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

<50 
04.28.98 

<10 
04.27.98 
04.27.98 

40920-9 

96 % 
98 % 

97 % 

74 X*F75 

40920-10 40920-11 

7.3 % 
11 % 

12 % 

10 % 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
so 

10 

Validated & Certified by: ;U .. .:.t_.-i~~f 
Ucense No.: "'.r ~ I ·~ 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

~14 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 

LOG NO: D8-40920 
Received: 28 APR 98 
Reported: 29 APR 98 

185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 12558055 
Page 5 

LOG NO 

40920-12 
40920-13 
40920-14 
40920-15 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Method Blank 
Accuracy (%Rec) 
Precision (XRPD) 
Reporting Limit (RL) 

PARAMETER 40920-12 40920-13 40920-14 40920-15 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Ch1orobenzene, ug/1 
1,2-Dich1orobenzene, ug/1 
1,3-Dich1orobenzene, ug/1 
1,4-Dich1orobenzene, ug/1 
Ethylbenzene, ug/1 
Toluene, ug/1 
Xy1enes, ug/1 
Methyl-tert-butyl ether (MTBE), ug/1 
Date Analyzed 

Petroleum Hydrocarbons (418.1) 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 

<1.0 92 % 
<1.0 92 % 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 92 % 
<2.0 

<10 
04.28.98 

<1.0 101 %*F75 
04.28.98 
04.28.98 

4.3 % 
1.1% 

4.3 % 

11% 

1.0 
1.0 
1.0 
1.\l 
1.0 
1.0 
1.0 
2.0 

10 

1.0 

Validated & certified by: !.i\.f-a."'~Lv 
' ... j 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

t14 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

REPORT OF RESULTS 

LOG NO: D8-40920 
Received: 28 APR 98 
Reported: 29 APR 98 

Project: #399.33 (Roosevelt Rds) 
Sampled By: Dan Press 

Code: 12558055 
Page 6 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

40920-12 
40920-13 
40920-14 
40920-15 

Method Blank 
Accuracy (%Rec) 
Precision (%RPD) 
Reporting Limit (RL) 

PARAMETER 40920-12 40920-13 40920-14 40920-15 

Comprehensive Quality Assurance Plan #890142G. 
SL Certifications: E86221/86371 
Method References: EPA SW-846 and EPA 600/4-79-020. 

*F75 - Matrix spike recoveries were outside advisory limits possibly due to 
matrix interference present in the sample; therefore, recovery of the 
laboratory control standard analyzed concurrently with the sample batch has 
been reported. 

~~----
Paul Canevaro, Project Manager 

Validated & Certified by: b'-\~.,.;~ 
License No.: .> ~ l ~ 
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SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

~ ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 
~ 

n. 

I 
P.O. NUMBER 

. 
~ 

-.,. ______ ·-·-- ----- -·-· 

r- - _..J~ 

LJ 5102 LaRocheAvanue, Savannah, GA314D4 
028461nduslrial Plaza Drive, Tallahassee, fl32301 
~414SW 121hAvanua, Deetfiald Beach, fl33442 
b'Doo Lakeslda Drive, Mobile,AL36693 
06712 Benjamin Road, Sulla 100, Tampa, fL 33634 
Q 100/\lpha Oliva, Bulla 110, Daatrehan, LA 70047 

Serial Number 3 .41 -----... 
Phone: (912)354-7858 Fax: (912) 352-0165 
Phone: (904) 878-3994 Fu (904) 878-8504 
Phone: (305)421-7<400 fa":(305)421-2584 
Phons: (205) 666·6833 fa.: (205) 686·6696 
Phona:(813)885·7427 fall:(813)885·7048 
PhOfla: (60-4J164·1100 Fax: (604) 726·1163 

IPAGJ~~ 

STANDARD 

DR£PORT 
DEUVERY 

SAMPLE IDENTIFICATION REMARKS 
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BL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

2846 Industrial Plaza Drive (32301) • P.O. Box 13056 • Tallahassee. FL 32317-3056 • (850) 878-3994 • Fax (850) 878-9504 
www.savlabs.com 

CERTIFICATE 

I hereby certify that our staff have reviewed and evaluated all analytical 

raw data (except for P AH and Lead data) concerning laboratory reports 

of analyses for SL Log No. 0841070, samples 1-9, and to the best ofmy 

knowledge, the results for said log number, pages 1-12 (inclusive), signed 

by Laura B. Snead (SL Project Manager) are correct and reliable. 



B L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 

LOG NO: D8-41070 
Received: 16 MAY 98 
Reported: 10 JUN 98 

Blasland Bouck & Lee, Inc. Client PO. No.: #39933.007 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

Project: #39933.007 (Roosevelt Rds.) 
Sampled By: CD/PM 

Code: 140580622 
REPORT OF RESULTS Page 1 

DATE/ 
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED 

41070-1 1738-MW-3 
41070-2 1738-MW-4 
41070-3 1738-MW-5 
41070-4 1738-MW-6 
41070-5 Duplicate-1738 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethylbenzene, ug/1 
Toluene, ug/1 
Xylenes, ug/1 
Methyl-tert-butyl ether 

(MTBE) , ug/1 
Date Analyzed 
Dilution factor 

41070-1 41070-2 
---------- ----------

9500*F42 <1.0 
<1.0 <1.0 
<1.0 <1.0 
<1.0 <1.0 
<1.0 <1.0 

1500*F35 <1.0 
12000*F42 <1.0 

6700*F42 <2.0 
<10 <10 

41070-3 
----------

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 

94 

05-15-98/1355 
05-15-98/1115 
05-15-98/1430 
05-15-98/1430 
05-15-98 

41070-4 41070-5 

<1.0 10000*F3:1 
<1.0 <1.0 
<1.0 <1.0 
<1.0 <1.0 
<1.0 <1.0 
<1.0 1100*F35 
<1.0 13000*F35 
<2.0 7000*F35 

<10 <10 

05.18.98 05.19.98 05.18.98 05.18.98 05.18.98 
1/1000 1/100/1000 1 1 1 

Validated & Certified by:~ 
(. 

~~l\f ucense No.: __ ...... __ 
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B L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

LOG NO: D8-41070 
Received: 16 MAY 98 
Reported: 10 JUN 98 

Client PO. No.: #39933.007 

Project: #39933.007 (Roosevelt Rds.) 
Sampled By: CD/PM 

Code: 140580622 
REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

41070-1 
41070-2 
41070-3 
41070-4 
41070-5 

PARAMETER 

1738-MW-3 
1738-MW-4 
1738-MW-5 
1738-MW-6 
Duplicate-1738 

41070-1 

Polynuclear Aromatic Hydrocarbons 
Acenaphthene, ug/1 
Acenaphthylene, ug/1 

(610) 
<10 
<10 
<10 ~" Anthracene, ug/1 

Benzo(a)anthracene, ug/1 
Benzo(a)pyrene, ug/1 
Benzo(b)fluoranthene, ug/1 
Benzo(g,h,i)perylene, ug/1 
Benzo(k)fluoranthene, ug/1 
Chrysene, ug/1 
Dibenzo(a,h)anthracene, ug/1 
Fluoranthene, ug/1 
Fluorene, ugjl 
Indeno(l,2,3-cd)pyrene, ug/1 
Naphthalene, ug/1 
Phenanthrene, ug/1 
Pyrene, ug/1 
2-Methylnaphthalene, ug/1 
1-Methylnaphthalene, ugjl 
Date Extracted 
Date Analyzed 

<4.0 
<4.0 
<4.0 

<10 
<5.0 
<5.0 
<5 .0 

<10 
<10 

<5.0 
190 
<10 
<10 

65 
28 

05.18.98 
05.20.98 

41070-2 
----------

<10 
<10 
<10 

<4.0 
<4.0 
<4.0 

<10 
<5.0 
<5.0 
<5.0 

<10 
<10 

<5.0 
<5.0 

<10 
<10 
<10 
<10 

05.18.98 
05.20.98 

----------

41070-3 
----------

<10 
<10 
<10 

<4.0 
<4.0 
<4.0 

<10 
<5.0 
<5.0 
<5.0 

<10 
<10 

<5.0 
<5.0 

<10 
<10 
<10 
<10 

05.18.98 
05.20.98 

----------

DATE/ 
TIME SAMPLED 

05-15-98/1355 
05-15-98/1115 
05-15-98/1430 
05-15-98/1430 
05-15-98 

41070-4 

Page 2 

41070-5 
---------- ----------

<10 <10 
<10 <10 
<10 <10 

<4.0 <4.0 
<4.0 <4.0 
<4.0 <4.0 

<10 <10 
<5.0 <5.0 
<5.0 <5.0 
<5.0 <5.::. 

<10 <10 
<10 <10 

<5.0 <5.0 
<5.0 180 

<10 <10 
<10 <10 
<10 60 
<10 25 

05.18.98 05.18.98 
05.20.98 05.20.98 

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

Validated & Certified by:~~ ')-,., Ucense No.: __ ....._ __ 

Laboratories in Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

LOG NO: D8-41070 
Received: 16 MAY 98 
Reported: 10 JUN 98 

Client PO. No.: #39933.007 

Project: #39933.007 (Roosevelt Rds.) 
Sampled By: CD/PM 

Code: 140580622 
REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

41070-1 
41070-2 
41070-3 
41070-4 
41070-5 

PARAMETER 

1738-MW-3 
1738-MW-4 
1738-MW-5 
1738-MW-6 
Duplicate -1738 

Petroleum Hydrocarbons (418.1) 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 

Lead (7421) 
Lead, mg/1 
Date Analyzed 

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

41070-1 41070-2 

9.5 <1.0 
05.19.98 05.21.98 
05.20.98 05.21.98 

0.0080 0.0070 
05.20.98 05.20.98 

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

41070-3 

<1.0 
05.19.98 
05.20.98 

<0.0050 
05.20.98 

----------

DATE/ 
TIME SAMPLED 

05-15-98/1355 
05-15-98/1115 
05-15-98/1430 
05-15-98/1430 
05-15-98 

41070-4 

<1.0 
05.19.98 
05.20.98 

<0.0050 
05.20.98 

Page 3 

41070-5 

8.8 
05.19.98 
05.20.98 

0.0067 
05.20.98 

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

Validated & Certified by:~~ 
N \-'\1\f ucense o.: -..:....;~-"'----
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

LOG NO: D8-41070 
Received: 16 MAY 98 
Reported: 10 JUN 98 

Client PO. No.: #39933.007 

Project: #39933.007 (Roosevelt Rds.) 
Sampled By: CD/PM 

Code: 140580622 
REPORT OF RESULTS Page 4 

LOG NO 

41070-6 
41070-7 
41070-8 

PARAMETER 

SAMPLE DESCRIPTION , LIQUID SAMPLES 

1738-MW-1 
Equipment Blank-1738 
Field Blank-1738 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 

- 1, 4- Dichlorobenzene, ug/1 
Ethylbenzene, ug/1 
Toluene, ug/1 
Xylenes, ug/1 
Methyl-tert-butyl ether (MTBE), ug/1 
Date Analyzed 
Dilution factor 

41070-6 

250*F35 
<1.0 
<1.0 
<1.0 
<1.0 

4.5 
<1.0 

160*F35 
5600*F35 
05.18.98 

1/10 
----------

DATE/ 
TIME SAMPLED 

05-15-98/1230 
05-15-98/0835 
05-15-98/0825 

41070-7 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 

<10 
05.18.98 

1 

41070-8 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 

<10 
05.18.98 

1 
---------- ----------

Validated & Certified by:~ 
\.o'\lY, 

Ucense No.:-------
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

LOG NO: D8-41070 
Received: 16 MAY 98 
Reported: 10 JUN 98 

Client PO. No.: #39933.007 

Project: #39933.007 (Roosevelt Rds.) 
Sampled By: CD/PM 

Code: 140580622 
REPORT OF RESULTS Page 5 

DATE/ 
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED 

41070-6 
41070-7 
41070-8 

1738-MW-1 05-15-98/1230 
Equipment Blank-1738 05-15-98/0835 
Field Blank-1738 05-15-98/0825 

PARAMETER 

Polynuclear Aromatic Hydrocarbons (610) 
Acenaphthene, ug/1 
Acenaphthylene, ugjl 
Anthracene, ug/1 
Benzo(a)anthracene, ugjl 
Benzo(a)pyrene, ug/1 
Benzo(b)fluoranthene, ug/1 
Benzo(g,h,i)perylene, ug/1 
Benzo(k)fluoranthene, ug/1 
Chrysene, ug/1 
Dibenzo(a,h)anthracene, ug/1 
Fluoranthene, ug/1 
Fluorene, ug/1 
Indeno(l,2,3-cd)pyrene, ug/1 
Naphthalene, ugjl 
Phenanthrene, ug/1 
Pyrene, ug/1 
2-Methylnaphthalene, ug/1 
1-Methylnaphthalene, ugjl 
Date Extracted 
Date Analyzed 

41070-6 
----------

<10 
<10 
<10 

<4.0 
<4.0 
<4.0 

<10 
<5.0 
<5.0 
<5.0 

<10 
<10 

<5.0 
18 

<10 
<10 
<10 
<10 

05.18.98 
05.20.98 

----------

41070-7 41070-8 
---------- ----------

<10 <10 
<10 <10 
<10 <10 

<4.0 <4.0 
<4.0 <4.0 
<4.0 <4.0 

<10 <10 
<5.0 <5.0 
<5.0 <5.0 
<5.0 <5.0 

<10 <10 
<10 <10 

<5.0 <5.0 
<5.0 <5.0 

<10 <10 
<10 <10 
<10 <10 
<10 <10 

05.18.98 05.18.98 
05.20.98 05.20.98 

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

Validated & Certlfled bY' f.b~ 
License No.: ~\ ty 

Laboratories in Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL 



B L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

LOG NO: D8-41070 
Received: 16 MAY 98 
Reported: 10 JUN 98 

Client PO. No.: #39933.007 

Project: #39933.007 (Roosevelt Rds.) 
Sampled By: CD/PM 

Code: 140580622 
REPORT OF RESULTS Page 6 

LOG NO 

41070-6 
41070-7 
41070-8 

PARAMETER 

SAMPLE DESCRIPTION , LIQUID SAMPLES 

1738-MW-1 
Equipment Blank-1738 
Field Blank-1738 

Petroleum Hydrocarbons (418.1) 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 

\rsenic (7060) 
Arsenic, mg/1 
Date Analyzed 

Barium (6010) 
Barium, mg/1 
Date Analyzed 

Cadmium (6010) 
Cadmium, mg/1 
Date Analyzed 

Chromium (6010) 
Chromium, mg/1 
Date Analyzed 

Lead (7421) 
Lead, mg/1 
Date Analyzed 

Mercury (7470) 
Mercury, mg/1 
Date Analyzed 

41070-6 

<1.0 
05.19.98 
05.20.98 

<0.010 
05.19.98 

0.80 
05.29.98 

<0.0050 
05.29.98 

<0.010 
05.29.98 

<0.0050 
05.20.98 

<0.00020 
05.20.98 

----------

DATE/ 
TIME SAMPLED 

05-15-98/1230 
05-15-98/0835 
05-15-98/0825 

41070-7 

<1. 0 
05.21.98 
05.21.98 

<0.010 
05.19.98 

0.026 
05.29.98 

<0.0050 
05.29.98 

<0.010 
05.29.98 

<0.0050 
05.20.98 

<0.00020 
05.20.98 

41070-8 

<1.0 
05.21.98 
05.21.98 

<0.010 
05.27.98 

<0.010 
05.29.98 

<0.0050 
05.29.98 

<0.010 
05.29.98 

<0.0050 
05.26.98 

<0.00020 
05.20.98 

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

VaDdated & certified by:~ 
License No.: -~-\_t._y __ _ 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

LOG NO: D8-41070 
Received: 16 MAY 98 
Reported: 10 JUN 98 

Client PO. No.: #39933.007 

Project: #39933.007 (Roosevelt Rds.) 
Sampled By: CD/PM 

Code: 140580622 
REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

1738-MW-1 41070-6 
41070-7 
41070-8 

Equipment Blank-1738 
Field Blank-1738 

PARAMETER 

Selenium (7740) 
Selenium, mg/1 
Date Analyzed 

Silver (6010) 
Silver, mg/1 
Date Analyzed 

----------

----------

----------

----------

41070-6 
----------

<0.050*F65 
05.25.98 

<0.010 
05.29.98 

----------

DATE/ 
TIME SAMPLED 

05-15-98/1230 
05-15-98/0835 
05-15-98/0825 

41070-7 

Page 7 

41070-8 
---------- ----------

<0.0050 <0.0050 
05.25.98 05.29.98 

<0.010 <0.010 
05.29.98 05.29.98 

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

Validated & Certified by:~ 
License No.: ~' tl' 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
B1as1and Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

LOG NO: D8-41070 
Received: 16 MAY 98 
Reported: 10 JUN 98 

Client PO. No.: #39933.007 

Project: #39933.007 (Roosevelt Rds.) 
Sampled By: CD/PM 

Code: 140580622 
REPORT OF RESULTS Page 8 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

41070-9 Trip Blank-1738 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethylbenzene, ug/1 
Toluene, ug/1 
Xylenes, ug/1 
Methyl-tert-butyl ether (MTBE), ug/1 
Date Analyzed 

41070-9 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1. 0 
<2.0 

<10 
05.18.98 

DATE SAMPLED 

05-15-98 

Validated & Certified by: w~ 
License No.: ):) lY 
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B L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 

LOG NO: D8-41070 
Received: 16 MAY 98 
Reported: 10 JUN 98 

Client PO. No.: #39933.007 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

Project: #39933.007 (Roosevelt Rds.) 
Sampled By: CD/PM 

Code: 140580622 
REPORT OF RESULTS Page 9 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

41070-10 
41070-11 
41070-12 
41070-13 

PARAMETER 

Method Blank 
Accuracy (%Rec) 
Precision (%RPD) 
Reporting Limit (RL) 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethylbenzene, ug/1 
Toluene, ug/1 
Xylenes, ug/1 
Methyl-tert-butyl ether (MTBE), ug/1 
Date Analyzed 

41070-10 41070-11 41070-12 41070-13 

<1.0 68 % 
<1. 0 97 % 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 104 % 
<2.0 

<10 
05.18.98 

10 % 
4.1 % 

6.8 % 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 

10 

Validated & Certified by:~ 
Ucense No.: ~\IV 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 

LOG NO: D8-41070 
Received: 16 MAY 98 
Reported: 10 JUN 98 

Client PO. No.: #39933.007 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

Project: #39933.007 (Roosevelt Rds.) 
Sampled By: CD/PM 

Code: 140580622 
REPORT OF RESULTS Page 10 

LOG NO 

41070-10 
41070-11 
41070-12 
41070-13 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Method Blank 
Accuracy (%Rec) 
Precision (%RPD) 
Reporting Limit (RL) 

PARAMETER 41070-10 41070-11 41070-12 41070-13 

Polynuclear Aromatic Hydrocarbons (610) 
Acenaphthene, ug/1 
Acenaphthylene, ug/1 
Anthracene, ug/1 
Benzo(a)anthracene, ug/1 
Benzo(a)pyrene, ug/1 
Benzo(b)fluoranthene, ug/1 
Benzo(g,h,i)perylene, ug/1 
Benzo(k)fluoranthene, ug/1 
Chrysene, ug/1 
Dibenzo(a,h)anthracene, ug/1 
Fluoranthene, ug/1 
Fluorene, ug/1 
Indeno(l,2,3-cd)pyrene, ug/1 
Naphthalene, ug/1 
Phenanthrene, ug/1 
Pyrene, ug/1 
2-Methylnaphthalene, ug/1 
1-Methylnaphthalene, ug/1 
Date Extracted 
Date Analyzed 

<10 
<10 
<10 

<4.0 
<4.0 
<4.0 

<10 
<5.0 
<5.0 
<5.0 

<10 
<10 

<5.0 
<5.0 

<10 
<10 
<10 
<10 

05.18.98 
05.20.98 

82 % 

82 % 

71% 

68 % 

88 % 

0 % 

2.4 % 

22 % 

4.4 % 

23 % 

10 
10 
10 

4.0 
4.0 
4.0 

10 
5.0 
5.0 
5.0 

10 
10 

5.0 
5.0 

10 
10 
10 
10 

Validated & Certified bY:~ 
Ucense No.: ~l l "'~ 
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B L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 

LOG NO: D8-41070 
Received: 16 MAY 98 
Reported: 10 JUN 98 

Client PO. No.: #39933.007 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

Project: #39933.007 (Roosevelt Rds.) 
Sampled By: CD/PM 

Code: 141180622 
REPORT OF RESULTS Page 11 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

41070-10 
41070-11 
41070-12 
41070-13 

PARAMETER 

Method Blank 
Accuracy (%Rec) 
Precision (%RPD) 
Reporting Limit (RL) 

Petroleum Hydrocarbons (418.1) 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 

Arsenic (7060) 
Arsenic, mg/1 
Date Analyzed 

Barium (6010) 
Barium, mg/1 
Date Analyzed 

Cadmium (6010) 
Cadmium, mg/1 
Date Analyzed 

Chromium (6010) 
Chromium, mg/1 
Date Analyzed 

Lead (7421) 
Lead, mg/1 
Date Analyzed 

Mercury (7470) 
Mercury, mg/1 
Date Analyzed 

41070-10 41070-11 41070-12 41070-13 

<1.0 63 %*F75 7.9% 1.0 
05.19.98 
05.20.98 

<0.010 
05.19.98 

<0.010 
05.29.98 

<0.0050 
05.29.98 

<0.010 
05.29.98 

<0.0050 
05.20.98 

<0.00020 
05.20.98 

94 %*F75 12 % 0.010 

94 % 1.0 % 0.010 

<0.0050 96 % 0.0050 

102 % 0.98 % 0.010 

90 % 5.6 % 0.0050 

110% 0.91 % 0.00020 

Validated & Certified ~.JA,~ 
License No.: r\l'f 
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SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (954) 421-7400 • Fax (954) 421-2584 

Mr. Pitt Maner 
Blasland Bouck & Lee, Inc. 
185 NW Spanish River Boulevard, Suite 110 
Boca Raton, FL 33431 

LOG NO: D8-41070 
Received: 16 MAY 98 
Reported: 10 JUN 98 

Client PO. No.: #39933.007 

Project: #39933.007 (Roosevelt Rds.) 
Sampled By: CD/PM 

Code: 140580622 

LOG NO 

41070-10 
41070-11 
41070-12 
41070-13 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Method Blank 
Accuracy (%Rec) 
Precision (%RPD) 
Reporting Limit (RL) 

Page 12 

PARAMETER 41070-10 41070-11 41070-12 41070-13 
---------- ---------- ---------- ---------- ----------

Selenium (7740) 
Selenium, mg/1 
Date Analyzed 

3ilver (6010) 
Silver, mg/1 
Date Analyzed 

<0.0050 
05.25.98 

<0.010 
05.29.98 

87 

91 % 2.2 % 0.0050 

%*F75 0 % 0.010 

---------- ---------- ---------- ---------- ----------
Comprehensive Quality Assurance Plan #890142G. 
SL Certifications: E86221/86371 
Method References: EPA 600/4-79-020, EPA 40 CFR Part 136 and EPA SW-846. 

*F35 =Due to the analyte abundance, target compound concentrations are 
reported from multiple runs to achieve requested detection limits. 

*F42 = Target compounds were quantitated from a secondary dilution due to 
analyte abundance in the sample. 

*F65 = Elevated detection limits were reported due to sample matrix 
interference which required sample or extract dilution. 

*F75 = Matrix spike recoveries were outside advisory limits possibly due to 
matrix interference present in the sample; therefore, recovery of the 
laboratory control standard analyzed concurrently with the sample batch has 
been reported. 

~.&Li!W 
Validated & Certified by:~ 

License No.: ')-'\ l.'f 

Paul Canevaro, Project Manager 

Laboratories In Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL 
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APPENDIXH 
TYPICAL PASSIVE SKIMMER DETAILS 
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~assive Skimmers 
to Meet the Naeds 
of Every Site ... 

... and Every Budget 

-~ ~ ""·· 

P.2 

Petrolrap·E: .. 
The PetroTrap-E .. units 
have been designed using 

the same quality manufac· 
turing as the Original Petro­
Trap"'. We have created 
these low cost alternatives 
for use on sites with mini .. 

mal water table fluctuations. 
The 2" (O. 7 Liter) and 4" (2.0 
Uter) models feature a 12" 
buoy travel, a standard 90 
day warra·nty and are com­

petitively priced at $585.00 
and $635.00 respectively. 

Petro Trap: .. 
When water table fluctua­
tions are significant and you 
need your unit to accommo· 
date, look to the original 
PetroTrap .. for recovery. 
These units feature a 24 11 

buoy travel and a lifetime 
warranty which includes 
replacement of parts for the 
lifetime of the system. 

2'1 (0. 7 Liter) and 4 11 (2.0 
Liter) models are available 
for recovery of most refined 
fuels. Please contact EPI 
with your site specifications 
or with questions on free 
product recovery. 
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Description: 
Our unique passive skimmer system which incorpo-
ates the use of an active buoy assembly. This 

buoy assembly removes free product to a sheen. 

Petro Trap·· units. can be installed in minutes and 
are ideal on sites where free product recovery must 
begin immediately. The system employs the use of 
a collection canister. eliminating the need to run 
electricity or air liries to the well. 

Installation is quick and easy-lower the unit into the 
well much the same way as a bailer, and suspend it 
using the lanyard/vent tube (standard 25' length). 
The unit begins recovering product as soon as 
product is available. Periodically, the canister is 
emptied manually through the drain valve at the 
bottom of the canister. 

4" PetroTrap 2" Pl'troTri!p 

Diameter 3.5" 1.15" 

Length 61.0" 76.88" 

Weight 18lbs. 6.25Lbs. 

Volume 2.0 Uters./.53 Gallons 0.1 Uters /.20 Gallons 
(OIIw Vo"""-Ollllofllll (OIIIorV~~I 

Min. Depth 

1 
of Water 29.o· 39.0" 
Required 

4" PctroTrap-E · 2" PctroTrap-E"" 

Diameter 3.s· 1.75" 

Length 49.0" 64.88" 

Weight 15 Lbs. 5.25Lbs. 

Volume 2.0 Liters 1.53 Gallons 0.7 Utars /.20 Gallons 
(0V. Vftlumas Ojllioflall CONI Votu"'" Ootion81l 

Min. Depth 
of Water . 29.0" 39.0" 

Required 

PttroTrap'" is manufactured by Enviro Produ~lnc. and 
ia part of EPI's line. of "Pufr! & Simple'' remediation products. 

Features: 
• No power source required 

• Installation takes only minutes 

• Effective with petroleum fuels 

• Ideal monitoring device to 
indicate migrating plumes 

·Available for 2" and 4'' wells 

Materials of Construction: 
-.Stainless steel 

·Brass 

P.3 

• Polyethylene The Petro Trap" filcer recovm 
"-product to a shftn 

• PVC 

Standard System Includes: 
• Petro Trap,... skimmer assembly (2" or 4" Model) 

• 25' suspension hose 

• Choice of 2", 4", or 6" locking well cap 

Options: 

• Additional canister which will double the 
Petro Trap's"' capacity 

• Varying lengths of suspension hose 

Fur fiX'IIJ wl11:r'C' 11 high yield of frC't p,dwcl i~ C'X/1'-t.tftl, cnn~td.:r wsillj( 11 

Sk..,Rittf: EPI's RCiiflt $kimmt'.l' ~~r"'"· 

Enviro Products Means Service! 

-~ 
®ffiOO Tiorn®OOcrnillW[ffi® {ij 

M~l!f£a~~~~~~~ 
1431 Aensen Street • Suite A• Lansing, Michigan 48910 
(517) 887-1222 • 1-800·ENVIRO 4 • Fax: (517) 887·8374 
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Petro Trap TM Price List 
Effective October 30,· 1996 

Qty Price Each . 
... . ········ •''•• .... . , . ., .. ... · .. ··::·: .. ': ··::··· .... ··:: .... .... . .. . . .. 

: ·:::·· • ..... 0 ....... . . ... .. :·· . ...... • . . . .. .. .. " .. . ... . . .. . .. ... . . 

PetroTrapN 4'' 
--

PetroTrapm 2" 

PetroTrap-Em 2"' 

PetroTrap-E™ 4" 
...... . .. 

P-ARTS 
. .. . . . 

.•: ...... .. ·.··· 

Optional Canister 1.00 $ 115.00 
(2" or 4") 

Suspension Hose (per foot) 1.00 $ 1.17 

Buoy Assembly 1.00 $ 172.52 

Buoy Filter Replacement Kit 1.00 $ 97.00 

Buoy Top Cap 1.00 $ 41.50 

Buoy Bushing 1.00 $ 42.10 

Guide Rod w/ Fittings 1.00 $ 105.00 

Coiled Hose 1.00 $ 23.75 

Slotted Housing (4" ority) 1.00 $ 185.00 

Collection Canister 1.00 $ 238.00 
.. 

Discharge Valve 1.00 $ 13.50 

Canister Top Cap (4" only) 1.00 $ 42.00 

Canister Top Cap (2" only) 1.00 $ 38.00 
-Canister Bottom Cap (2'' ·only) 1.00 $ 38.00 

4" Locking Well Cap 1.00 $ 45.00 

2" Locking Well Cap 1.00 $ 37.00 

Aluminum Padlock 1.00 $ 8.42 

P.4 

Total Price 
... 

.... 

$ 885.00 

$ 885.00 

$ 585.00 

$ 635.00 

$ 115.00 

$ 1.17 

$ 172.52 

$ 97.00 

$ 41.50 

$ 42.10 

$ 105.00 

$ 23.75 

$ 185.00 

$ 238.00 

$ . 13.50 

$ 42.00 

$ _38.00 

$ 38.00 

$ 45.00 

$ 37.00 

$ 8.42 
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