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1.0 SITELOCATION AND BACKGROUND

Naval Station Roosevelt Roads (NSRR) occupies part of the northern side of the east coast of Puerto
Rico, along Viegues Passage with Vieques Iland lying about 10 miles east of the harbor entrance at
NSRR. Traveling from San Juan, the main gate (north entrance) of NSRR is approximately 35 miles
east along the coast road (Route 3). The closest large town is Fajardo (population approximately
37,000), which is about 10 miles north of NSRR on Route 3. The town of Ceiba (population
approximately 17,000) adjoins the west boundary of NSRR. The base occupies over 33,500 acres at
the northeasternmost portion of Puerto Rico. The station has administrative and command
responsibilities for operations separated from the main base on Vieques Idand. NSRR was
commissioned in 1943 as a Naval Operations Base, and finally redesignated a Naval Station in 1957.
The primary mission of NSRR today is provision of full support for Atlantic Fleet weapons training

and development activities.

The focus of this study was the Tow Way Fuel Farm (TWFF) which is located on a hillside along
Forrestal Drive immediately north of Ensenada Honda. Constructed prior to 1957, the fuel farm
originally consisted of nine underground storage tanks (USTSs) containing diesel fuel marine and jet
fud (JP-5). The number of USTs has since been reduced to seven by the removal of two tanks. Data
obtained from previous reportsindicate that the USTs have been used solely for the storage of marine

and jet fuel since their construction.

There have been numerous fud spills and leaks at the TWFF since approximately 1957. The releases
at the fuel farm have resulted in free phase hydrocarbons on the watertable surface. Based on the loca
topography and groundwater flow directions, fuel leaking from the USTs and associated piping flows
south from the hillside, toward Ensenada Honda; however, the free-product plume at the site does not
extend to Ensenada Honda, instead, it collects at the base of the hill and has migrated east, along
Forrestal Drive.

2.0 PROJECT OBJECTIVE
The objective of the most recent phase of field activities at the TWFF wasto install a series of wells

at the leading edges of the free product plume in response to monitoring results which indicated the

possible movement of the plume downgradient. The wells were installed to be included as part of



the continued monitoring efforts at the TWFF, but aso be capable of being used for product recovery.

As such, three of the wells are 6-inch diameter, suitable for conversion into product recovery wells
should the need arise. As part of the well installation process, additional items also were compl eted
at the TWFF during this most recent phase of field operations, including:

1 Visual stratigraphic/lithologic logging of the soil column as borings were advanced

Collection of soil samples from each individual, definable subsurface unit for grain

size analysis

Collection of at least two soil samples from each boring location for total petroleum

hydrocarbon (TPH) analysis

Callection of one groundwater sample from each monitoring well for analysis of

benzene, toluene, ethylbenzene, and xylenes (BTEX)

In situ horizontal permeability testing (slug tests)

Figure 1 provides the locations of five additional wellsingtalled at the TWFF between October 21 and
28, 1997. As mentioned above, the five additional wells were installed at locations suitable for
detecting any migration of the existing free product plume. Monitoring wells 7MWO05 and 7MWO06
were installed as two-inch wells positioned to detect migration of free product west of the site.

Monitoring well 7MWOS5 is located immediately north of Forrestal Drive while 7MWO06 was installed
south of the road to detect the possible presence of product in the area. Monitoring wells 7TMWQ07 and
7TMWO08 were installed as 6-inch wells to monitor the migration of free phase product east of the site
along Forrestal Drive. These wells were designed and installed as potentia recovery wells as the free
product plume seems to be advancing in this portion of the site. The northern most well, 7MWO09, was
installed as a 6-inch well positioned south of UGW-2 which has contained measurabl e thicknesses of

free phase product.



3.0 FIELD ACTIVITIES

The following sections describe the various field activities completed at the TWFF during installation

of the new wells. Field operations and details of sampling methods are provided for each of the tasks.

31 Subsur face Soil Sampling

Standard drilling methods were employed at the site to complete soil borings for monitoring well
installation. Soil samples were collected using split-spoon sampling methods in accordance with the
procedures outlined in the American Society for Testing and Materials (ASTM) Standard Method for
Penetration Test and Split-Barrel Sampling of Soils (Designation D 1586). Split-spoons of 24-inch
(nominal) length were used throughout the investigation. Samples were collected at five foot intervals
starting at three feet below ground surface (bgs).

Each sample was classified in the field by a geologist using the Unified Soil Classification System in
accordance with the visual-manual methods described in ASTM 1993. The field descriptions were
recorded in afield logbook and later transferred to boring record forms. Soil classification included
characterization of soil type, grain size, color, moisture content, relative density, plasticity, and other
pertinent information such as any indication of contamination. The Standard Penetration Test blow
counts were also recorded. |n addition, a photoionization detector was used to screen the samplesto
detect the presence of any volatile organic compounds. The test boring records and well construction
records are presented in Attachment A. Sample information such as boring number, sample
identification, time and date of sample collection, field sampling team, and anaytical parameters were

recorded for each of the soil samples.

Select subsurface soil samples were submitted for TPH analysis by modified United States
Environmental Protection Agency (USEPA) Method 8015 (California Method) and grain size
anadysis. Table 1 presents a summary of the subsurface sampling program for the TWFF. The
summary includes the following: sample location, sampleinterval, analyzed parameters, and indicates

duplicate samples. The analytical results are discussed in Section 5.0.



3.2 M onitoring Well Installation

A totd of five permanent wellswere installed at the TWFF between October 21, 1997 and October 28,
1997. This included two 2-inch monitoring wells and three 6-inch monitoring wells. The wells
utilized 20 feet of No. 20 (i.e., 0.020 inch) slot screen sections. A sand pack consisting of clean,
uniform, medium grained sand, was placed inside of the annulus between the screen/riser and the
borehole wall from the bottom of the well to two feet above the top of the screen. A 2-foot thick
bentonite seal was placed above the sand pack. Above the bentonite seal, the annular space was filled
with cement-bentonite grout to the ground surface. Monitoring wells 7MW05, 7MWO07, and 7MWQ09
were completed above-ground with a 3-foot x 3-foot concrete pad. Additionally, four protective sted!
bollards were installed in the pad to prevent damage to the well and protective casing. Monitoring
wells TMWO06 and 7MWO08 were completed below ground surface as flush-mount wells with a
protective steel casing finished at grade. The flush mount cover for monitoring well 7MW06 was set
in a 3-foot x 3-foot concrete pad while 7TMWO08 was finished even with the existing road surface of
Forrestal Drive. Table 2 provides the details of the well construction information for the newly
installed wells at the TWFF. Figures 2 and 3 illustrate typical construction for above and below

ground wells.

33 Well Development

All of the monitoring wells were developed prior to sampling with the exception of monitoring well
7TMWO08. This well did not require development as it was constructed in fractured bed rock and
produced significant amounts of water during installation. The well was installed using air rotary
drilling methods which evacuates cuttings and water to the surface as the borehole is advanced
through rock. The water produced from the well during drilling was very clear and sediment free,

demonstrating very good hydraulic connection between the monitoring well and formation.

The remaining monitoring wells were developed using a Brainard-Kilman positive displacement hand
pump. During development procedures, visua observations and water quality readings including
specific conductance, pH, and temperature were recorded. The wells were developed until the water
was relatively clear and water quality readings were observed to be stable. Monitoring well

development records are included in Attachment B.



34 Groundwater Sampling

Groundwater samples were collected from the monitoring wells to assess whether product was present
at the monitoring points. Based upon previous investigative results, the constituents of potential

concern were primarily BTEX.

A water level measurement was obtained from each well prior to groundwater purging. The total well
depth was also recorded from each well to the nearest 0.1-foot prior to sampling. The static water
level, well depth and well diameter measurements were used to cal culate the volume of water in each
well.

A minimum of three well volumes were purged from each well prior to sampling. Measurements of
pH, specific conductance, and temperature were taken after each volume was purged to ensure that
the groundwater quality had stabilized before sampling. These measurements were recorded in afield
logbook and are provided on Table 3.

Upon completion of purging activities, a bottom loading, polyethylene, disposable, bailer was lowered
into the well for sample collection. Once the bailer was filled, it was removed from the well and

groundwater was dlowly poured from the bailer directly into laboratory supplied glass containers.

Sample information, including well number, sample identification, time and date of sample collection,
anaytical parameters, and required laboratory turnaround time, was recorded in afield logbook and
on sample labels. Chain-of-custody documentation, provided in Attachment C, accompanied the
samples to the laboratory. Immediately following collection, the samples were placed on ice in
appropriate coolers. Table 4 provides a summary of the requested analytical procedures for the

groundwater samples.

35 In-situ Hydraulic Conductivity Tests (Slug tests)

The shallow aquifer in the vicinity of the newly installed wells was characterized by performing in situ
rising and falling head dlug tests. The tests were performed on October 31 and November 1, 1997.
A solid Teflon slug was quickly inserted into, or removed from, the well to displace the water in the

well. An electronic data logger (In-Situ Hermit Model SE2000) and pressure transducer assembly



were used to record the recovery of water in the monitoring well to static level. All datawas recorded
on logarithmic scale to more closdly monitor the initial changesin groundwater elevation. The data
resulting from the slug tests were converted into time (in minutes) and the corresponding changein
water level displacement (in feet). Results from the rising head tests were analyzed using Geraghty
& Millerss AQTESOLYV computer program for performing quantitative groundwater assessments. The
monitoring wells were analyzed for both rising and falling head tests, however in some cases, faling
head tests are influenced by conditions associated with unconfined aquifers. Since these conditions
cast uncertainties on the results, some rising head tests were omitted in the assessment of the site

conditions.

Following is atabulation of the monitoring wells for which slug tests were performed:

TMWO2A (Existing Monitoring Well)
TMWO05 (Newly Installed Monitoring Well)
7TMWO06 (Newly Installed Monitoring Well)
UGW16 (Existing Monitoring Well)

The AQTESOLV computer program applies the Bouwer and Rice solution for dug testsin unconfined
aquifers. This method was used to evaluate all test data. A complete report of the raw data and
solution analysisis provided in Attachment D. The results of the in situ slug tests and hydrogeologic

conditions in the vicinity of the newly installed wells are discussed in Section 5.0.
4.0 INVESTIGATIVE DERIVED WASTE MANAGEMENT
The fidd investigation activities at the TWFF resulted in the generation of investigative derived waste

(IDW). The IDW included soil cuttings and purge/development water. The general management

techniques utilized for the IDW were:

! Collection and containerization of IDW material
1 Temporary storage of IDW while awaiting analytical data
1 Final disposal of agueous and solid IDW material



None of the development/purge water contained free phase product, therefore al of the generated
liquids were disposed of on-site at the fuels area oil/water separator system. The IDW soil was
temporarily stored in 55-gallon drums at a secure location on the base. Pending appropriate laboratory
analysis, the drums were properly disposed.

5.0 RESULTS

The following sections discuss the results of the analytical data collected at the TWFF. Each of the
soil samples were analyzed for TPH and grain size, while the groundwater samples were analyzed for
BTEX. Inaddition to the environmental samples, quality assurance/quality control (QA/QC) samples

were collected.

51 Quality Assurance/Quality Control (QA/QCQC)

Analytical data generated during the investigation was submitted for third-party validation to
Heartland Environmental Services, Inc. of St. Charles, Missouri. Procedures used were from the
approved RCRA Facility Investigation (RFI) workplan and represent the specific USEPA Region |
guidelines. Validation of the analytical data serves to reduce the inherent uncertainties associated with
its usability. Data qualified as AJ} were retained as estimated values. Estimated analytical results
within a data set are common and considered usable by the USEPA. Data may be qualified as AJj for
severa reasons, including an exceedance of holding times, high or low surrogate recovery, or intra-
sample variability. In addition, values may be assigned an estimated AJj qualifier if the reported value
is below the Contract Required Detection Limit (CRDL) or the Contract Required Quantitation Limit
(CRQL). Additiona data qualifiers were employed during the validation of data. For example, those
results which are estimated to be present are qualified with a AUJ). In addition, compounds which

were not detected were assigned the AU@ qualifier with the corresponding detection limit.

Field QA/QC samples were collected during the investigation at the TWFF. The samples were
obtained to 1) ensure that decontamination procedures were effective (equipment rinsate samples);
2) evaluate field methodologies (duplicate samples) and 3) evaluate whether cross-contamination
occurred during sampling and shipping (trip blanks). A brief summary of the QA/QC samples
collected during thisinvestigation is provided below.



Duplicate Samples. Duplicate were obtained at frequencies equal to or greater than
ten percent of the total number of samples collected. The duplicate samples were
collected at the same time, using the same techniques as the planned original
environmental samples. Four duplicate samples were collected during the

investigation.

Equipment Rinsate Blanks. Equipment rinsate blanks were prepared for sampling
equipment utilized to collect environmenta samples. Rinsate samples were analyzed
for parameters associated with the sampling event. Two rinsate samples were
collected at the TWFF, one for the soil sampling and another for groundwater

sampling.

Trip Blanks: Trip blanks were prepared prior to the sampling event, placed in sample
storage containers, and kept with the investigative samples throughout the sampling
event. The trip blanks were then packaged for shipment with the environmental
samples and sent for analysis. Trip blanks were used to determine if samples were
cross-contaminated during storage and transportation to the laboratory. A total of
five trip blanks were analyzed during the investigation.

Results of the QA/QC samples are provided on Table 5. All of the QA/QC sample results were
recorded as non-detect, except equipment rinsate sample 7EROL collected from a split spoon sampler.
This rinsate sample detected TPH Gasoline Range Organics (GRO) at an estimated concentration of
38Jny/l. The detection of TPH in the sample may be due to inadequate decontamination procedures
or exposure of the sampling equipment to media prior to sampling collection. Although, it is preferred
to obtain non-detectable levels from sampling equipment, this concentration does not significantly

impact the soil environmental sample results.

52 Environmental Sample Results

Investigative activities at the TWFF included the collection of soil and groundwater samples. Soil
samples were analyzed for TPH and grain size and groundwater samples were analyzed for BTEX.
Figure 1 illustrates the locations of the newly installed monitoring wells and corresponding sample

points. Each of the media sampled are presented separately, including soil and groundwater samples.



521 Soil Samples

A total of 34 soil samples were collected from the soil borings at the TWFF. This includes 30
environmenta samples and four duplicate environmental samples. Each of the samples were analyzed
for TPH (EPA modified 8015). Eleven of the samples contained detectable TPH. Table 6 provides
alist of positive detections for the soil samples. The positive detections ranged from 7.9 NJ mg/kg
Diesdl Range Organics (DRO) in sample 7TMW08-02 to 620 ng/kg (GRO) at 7TMWQ09-05. The
majority of the positive detections occurred in samples collected from boring location 7TMWO09. This
is expected, as this sampling point is located in the center of the TWFF where the mgjority of site

contamination exists. The complete set of analytical dataisincluded in Attachment E.

Fourteen of the soil sampleswere analyzed for grain size. Samples colleted for geotechnical analyses
were taken from each definable stratigraphic unit. The results of the geotechnical testing vary from
boring to boring, however the subsurface is generally classified as a silty/clayey sand with occasional
gravel and shell fragments. Thisis consistent with the general conceptual model of the TWFF, which
is silty/clayey sands overlying a fractured bedrock base. A complete report of the geotechnical lab

results are included in Attachment E.

5.22 Groundwater Samples

Each of the newly installed monitoring wells were sampled for BTEX, this included five
environmental samples and one duplicate sample collected from monitoring well 7MWO08. None of
the samples collected contained detectable petroleum compounds. Table 7 provides a list of the

sample data and corresponding detection limits.

53 Aquifer Characteristics

The hydrogeological conditions in three areas of the site were characterized by performing in situ
hydraulic conductivity (slug tests). The three areas where slug tests were performed include the
northern portion of the site at monitoring well location 7MWO02A, the western portion of the site at
monitoring wells 7MWO05 and 7MWO06, and the eastern portion of the site at monitoring well UGW16.
Table 8 lists the hydraulic conductivity (K values) obtained from the data analysis. The K values
obtained are within the typical range for silty sands, and gravel (Fetter, 1980). The hydraulic gradient



in the three areas of the TWFF was estimated from existing potentiometric maps of the site. Published
effective porosity valuesindicate arange of approximately 3 to 8 percent for clays and silts (Roscoe
Moss Co., 1990). Using the various hydraulic gradients at the site, the slug tests and an estimated
effective porosity of 0.30, the average linear groundwater flow velocity was estimated in three areas

of the site by using a variation of Darcy=s equation:

V=Ki/n.

Where: V = groundwater flow velocity

K = hydraulic conductivity

i = hydraulic gradient

n. = effective porosity
The estimated flow velocity in the northern portion of the site was determined by using the hydraulic
conductivity measured at monitoring well 7MWO2A (0.2631 ft/d) a hydraulic gradient of 0.01 and an
effective porosity of 0.30. Using these variables, the groundwater flow velocity (V) in the northern
area of the TWFF is estimated to be 8.77 x 10° ft/day. In the eastern portion of the site, velocity was
determined by using the hydraulic conductivity from monitoring well UGW16 (0.2493 ft/d), a
hydraulic gradient of 0.03 and an effective porosity of 0.30. Using these variables, groundwater flow
velocity in the eastern portion of the siteis estimated to be 2.49 x 10 ft/d. In the western portion of
the site the hydraulic conductivity measured at monitoring well 7MWO6 (86.6 ft/d) was used along
with a hydraulic gradient of 0.008 and an effective porosity of 0.30 to estimate the flow velocity.
These variables give avalue of 2.31 ft/day in the western portion of the TWFF.

10



6.0 CONCLUSIONSAND RECOMMENDATIONS

6.1 Conclusions

The laboratory analytical data suggest minimal impact to the soil at the sampling points. TPH was
detected in nine of thirty-four soil samples analyzed. Most of these detections occurred at soil boring
location 7TMWQ9 which is located in the center of the TWFF site. Analysis of the five groundwater

samples did not detect any compounds associated with petroleum hydrocarbons.

6.2 Recommendations

The additional monitoring wellsinstalled at the TWFF have been positioned and installed to provide
monitoring points at critical locations associated with the free product plume. Severa of the wells are
capable of serving as product recovery points should it be necessary. At the present time the wells will
be incorporated into the monitoring program at the TWFF. If monitoring activities detect free product
inthe wells, actions will be taken to install the necessary equipment so that they may be included into

the Interim Corrective Measure product recovery system currently in operation at the TWFF.

11
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TABLE 1

SOIL SAMPLING SUMMARY
TOW WAY FUEL FARM (SWMU 7/8)

NAVAL STATION, ROOSEVELT ROADS, CTO-0277

PUERTO RICO
TPH

Sampl e Media Mod. 8015 - Grain Size Depth ngple_
Location DRO/GROW (ft bgs) Identification
7MWO05 Soil X X 3.0t05.0 7MWO05-01
7MWO05 Sail X X 8.0t0 10.0 7MWO05-02
7MWO05 Soil X 13.0t0 15.0 7MWO05-03
7MWO05 Sail X 18.0t0 20.0 7MWO05-04
7MWO05 Soil X 28.0t0 30.0 7MWO05-06
7MWO06 Sail X X 3.0t05.0 7MWO06-01
7MWO06 Soil X 8.0t0 10.0 7MWO06-02
7MWO06 Sail X X 13.0t0 15.0 7MWO06-03
7MWO06 Soil X X 18.0t0 20.0 7MWO06-04
7MWO06 Sail X X 23.0t025.0 7MWO06-05
7MWO06 Soil X X 28.0t0 30.0 7MWO06-06
7MWO7 Sail X X 8.0t010.0 7MWO07-02
7MWO7 Soil X X 13.0t0 15.0 7MWO07-03
7MWO7 Sail X 18.0 t0 20.0 7MWO7-04
7MWO7 Soil X 23.0t025.0 7MWO07-05
7MWO7 Sail X 28.0t030.0 7MWO07-06
7MWO08 Soil X X 3.0t05.0 7MW08-01?®
7MWO08 Sail X 8.0t010.0 7MWO08-02¢
7MWO09 Soil X X 3.0t05.0 7MWO09-01
7MWO09 Sail X 8.0t0 10.0 7MWO09-02
7MWO09 Soil X 13.0t0 15.0 7MWO09-03
7MWO09 Sail X 18.0t0 20.0 7MWO09-04
7MWO09 Soil X X 23.0t025.0 7MWO09-05
7MWO09 Sail X 28.0t030.0 7MWO09-06
7MWO09 Soil X 33.0t035.0 7MWO09-07
7MWO09 Sail X 38.0t040.0 7MWO09-08
7MWO09 Soil X 43.0t0 45.0 7MW09-09
7MWO09 Sail X X 48.0t050.0 7MWO09-10
7MWO09 Soil X 53.0t0 55.0 7MW09-11?
7MWO09 Sail X X 58.0 to 60.0 7MW09-12%?

Notes:

@

@

X

Total Petroleum Hydrocarbons by EPA Method Modified 8015 (California Method) Diesel Range
Organics/Gasoline Range Organics
Duplicate Sample Collected

= Reguested Analysis




TABLE 2

SUMMARY OF WELL CONSTRUCTION DETAILS

TOW WAY FUEL FARM (SWMU 7/8)

NAVAL STATION, ROOSEVELT ROADS, CTO-0277

PUERTO RICO
Top of Ground : Screen
Monitoring Date Casing Surface Boring Well Depth Interval Depth of Depth FO Stick-Up _Well
. : Depth Sand Pack Bentonite Diameter
Well Installed | Elevation | Elevation (Feet, bgs) (feet, bgs) Depth (Feet, bgs) (Feet, bgs) (feet, ags) (inches)
Number (feet, ms) | (feet, mg) 09 (feet, bgs) 09 09
7TMWO05 10/23/97 NA NA 30.0 25.0 5.0t025.0 3.0 1.0 25 2
TMWO06 10/23/97 NA NA 30.0 25.0 5.0t025.0 3.0 1.0 -0.5 2
TMWO7 10/22/97 NA NA 30.0 25.0 5.0t025.0 3.0 1.0 25 6
7TMWO08 10/28/97 NA NA 30.0 28.0 8.0t028.0 6.0 4.0 -0.5 6
TMW09 10/25/97 NA NA 60.0 58.7 38.7t058.7 37.0 35.0 25 6
Notes:
mdl = Mean Sea Level
bgs = Below Ground Surface
NA = Information not available
ags = Above Ground Surface

Monitoring wells 7MWO06 and 7MWO08 are flush mount wells.
The monitoring wells are scheduled to be surveyed during the next investigative activity at the station.




TABLE 3

SUMMARY OF GROUNDWATER FIELD PARAMETERS
TOW WAY FUEL FARM (SWMU 7/8)
NAVAL STATION, ROOSEVELT ROADS, CTO-0277

PUERTO RICO
Field Parameters
Well Number | Measuring Time | Well Volumes Co?l%i?:ltf;ce Temperature pH

mmhos/cm (EC) (S.U.)

7TMWO05 1708 0.40 2,154 30.0 7.86
1711 0.80 2,660 29.8 7.76

1712 1.00 2,659 29.8 7.76

1713 1.20 3,040 29.7 7.71

1715 1.40 3,025 29.6 7.72

1716 1.60 3,024 29.6 7.72

1716 1.80 3,500 29.5 7.66

1717 2.00 3,874 29.4 7.60

1720 2.20 3,391 29.5 7.65

1722 2.40 3,630 29.4 7.66

1724 2.60 3,505 294 7.66

1726 2.80 3,523 29.6 7.67

1729 3.0 3,604 29.1 7.59

TMWO06 1320 1.0 6.73 305 17.13
1325 2.0 6.12 30.3 17.71

1337 3.0 6.78 30.1 17.82

1342 4.0 6.79 30.1 17.84

1345 4.3 6.91 30.2 17.69

1347 4.67 6.93 30.2 17.78

1350 5.0 6.92 30.2 17.81

TMWOQO7 0944 0.29 1,334 31.0 7.74
0950 0.59 1,310 305 7.78

0954 0.88 1,313 30.3 7.79

0955 1.0 1,327 30.0 7.79

0958 1.18 1,315 30.0 7.81

1001 1.47 1254 30.0 7.82

1006 1.76 1,323 29.9 7.79

1010 2.0 1,350 29.9 1.77

1015 2.35 1,374 29.8 7.79

1056 2.65 1,423 304 7.76

1144 2.94 1,450 30.3 7.74

1145 3.0 1,449 30.3 7.72




Field Parameters

Specific

Well Number | Measuring Time | Well Volumes Conductance Temperature pH

mmhos/cm (EC) (S.U.)

7TMWO08 1548 0.17 4,180 30.3 7.12
1556 0.33 5.44 29.7 7.09

1600 0.5 6.24 29.8 7.04

1602 0.57 7.51 29.8 7.01

1604 0.67 7.57 29.8 6.95

1608 0.83 7.74 29.7 7.01

1611 1.0 8.25 29.7 6.95

1612 1.13 8.38 29.5 6.95

1615 1.17 8.39 29.5 6.94

1620 1.33 8.29 29.7 7.01

1623 15 8.30 29.5 7.05

1627 1.67 8.30 29.3 7.03

1628 1.70 831 29.5 7.03

1631 2.0 8.30 29.3 7.03

1633 2.33 831 29.3 7.03

1635 2.67 8.30 29.3 7.04

1640 3.0 89.3 29.3 7.04

7TMWO09 0740 0.33 4,380 28.1 7.08
0745 0.67 4,350 28.3 7.24

0753 1.0 4,424 28.6 7.19

0800 1.33 4,147 28.4 7.36

0811 1.67 4,237 28.5 7.36

0821 2.0 4,551 28.3 7.38

0834 2.33 4,585 28.3 7.39

0845 2.67 4,443 28.3 7.39

0855 3.0 4,514 28.3 7.37

0915 3.33 4,518 28.3 7.29

0920 4.0 4,517 28.3 7.30




TABLE 4

GROUNDWATER SAMPLING SUMMARY
TOW WAY FUEL FARM (SWMU 7/8)
NAVAL STATION, ROOSEVELT ROADS, CTO-0277

PUERTO RICO

. @ Sample
Sample Media BTEX | dentification
Location
7TMWO05 Groundwater X 7MWO05-01
TMWO06 Groundwater X 7TMWO06-01
TMWO7 Groundwater X 7MWO07-01
7MWO08 Groundwater X 7MW08-01@
7TMWO09 Groundwater X 7MWO09-01

Notes:

@ EPA Method 8240. Benzene, toluene, ethylbenzene, xylene.
@ puplicate Sample Collected.

X = Reguested Analysis



SAMPLE ID
DATE SAMPLED

TPH
DIESEL RANGE ORGANICS (mg/L)
GASOLINE RANGE ORGANICS (ug/L)
BTEX (ug/L)

BENZENE

ETHYLBENZENE

TOLUENE

XYLENE (TOTAL)

GWTPH.xIs 1/2/98

TABLES
QUALITY ASSURANCE/QUALITY CONTROL ANALYTICAL RESULTS
TOW WAY FUEL FARM (SWMU 7/8)
NAVAL STATION ROOSEVELT ROADS, CTO-0277

PUERTO RICO
7ERO1 7ERO2 TBO1 TBO2 TBO3 TBO4
11/04/97 11/11/97 10/28/97 10/28/97 11/05/97 11/04/97
012 U NA NA NA NA NA
38J NA 50 U 50 U 50 U 50 U
NA 5U NA NA NA NA
NA 5U NA NA NA NA
NA 5U NA NA NA NA
NA 5U NA NA NA NA
NOTES:

U = not detected at reported quantitation limit.
J=vaueis estimated.
NA = not analyzed.
mg/L = milligram per liter or parts per million (ppm).
mg/kg = milligrams per kilogram or parts per million (ppm).

TB04-1
11/11/97

NA
NA

5U
5U
5U
5U

TBO5
11/13/97

NA
NA

5U
5U
5U
5U

Pagelof 1



SAMPLE ID
DATE SAMPLED

TPH

DIESEL RANGE ORGANICS (mg/kg)
GASOLINE RANGE ORGANICS (ugkg)

SSTPH.xIs 1/2/98

TABLE 6

SUBSURFACE SOIL ANALYTICAL RESULTS
TOW WAY FUEL FARM (SWMU 7/8)
NAVAL STATION ROOSEVELT ROADS, CTO-0277

PUERTO RICO
7MWO05-01 7MWO05-02 7MWO05-03 7MWO05-04
10/30/97 10/30/97 10/30/97 10/30/97
65U 8u 7U 6.8 U
53U 64 U 56 U 56 U
NOTES:

TMWO05-06
10/30/97

7U
297

U = not detected at reported quantitation limit.

J=valueis estimated.
NJ = estimated/tentative identification.

mg/kg = milligrams per kilogram or part per million (ppm).
ug/kg = microgram per kilogram or part per billion (ppb).

7TMWO06-01
10/30/97

73U
60 U

7TMWO06-02
10/30/97

73U
59 U

7TMWO06-03
10/30/97

11U
94 U

Pagelof 5



SAMPLE ID
DATE SAMPLED

TPH

DIESEL RANGE ORGANICS (mg/kg)
GASOLINE RANGE ORGANICS (ugkg)

SSTPH.xIs 1/2/98

TABLE 6

SUBSURFACE SOIL ANALYTICAL RESULTS
TOW WAY FUEL FARM (SWMU 7/8)
NAVAL STATION ROOSEVELT ROADS, CTO-0277

PUERTO RICO
7MWO06-04 7MWO06-05 7MWO06-06 7MWO07-02
10/30/97 10/30/97 10/30/97 10/30/97
86U 74U 82U 65U
70U 60 U 67 U 54 U
NOTES:

7TMWO07-03
10/30/97

7U
56 U

U = not detected at reported quantitation limit.

J=valueis estimated.
NJ = estimated/tentative identification.

mg/kg = milligrams per kilogram or part per million (ppm).
ug/kg = microgram per kilogram or part per billion (ppb).

TMWO07-04
10/30/97

74U
61U

7MWO07-05
10/30/97

71U
59 U

7TMWO07-06
10/30/97

71U
57U

Page2 of 5



SAMPLE ID
DATE SAMPLED

TPH

DIESEL RANGE ORGANICS (mg/kg)
GASOLINE RANGE ORGANICS (ugkg)

SSTPH.xIs 1/2/98

TABLE 6
SUBSURFACE SOIL ANALYTICAL RESULTS
TOW WAY FUEL FARM (SWMU 7/8)
NAVAL STATION ROOSEVELT ROADS, CTO-0277
PUERTO RICO

7MWO08-01 7MWO08-01D 7MWO08-02  7MWO08-02D 7MWO09-01 7TMWO09-02

11/02/97 11/02/97 11/02/97 11/03/97 10/30/97 10/30/97
11 NJ 9.7 NJ 7.9 NJ 12 NJ 76U 75U
550 52 U 55U 55U 61U 60 U
NOTES:

U = not detected at reported quantitation limit.
J=vaueis estimated.
NJ = estimated/tentative identification.
mg/kg = milligrams per kilogram or part per million (ppm).
ug/kg = microgram per kilogram or part per billion (ppb).

7TMWO09-03
10/30/97

6.8 U
56 U

TMWO09-04
10/30/97

87U
71U

Page3of 5



SAMPLE ID
DATE SAMPLED

TPH

DIESEL RANGE ORGANICS (mg/kg)
GASOLINE RANGE ORGANICS (ugkg)

SSTPH.xIs 1/2/98

TABLE 6
SUBSURFACE SOIL ANALYTICAL RESULTS
TOW WAY FUEL FARM (SWMU 7/8)
NAVAL STATION ROOSEVELT ROADS, CTO-0277

PUERTO RICO
7MWO09-05 7MWO09-06 7MWO09-07 7MWO09-08 7MWO09-09 7MWO09-10 7MWO09-11
11/02/97 10/31/97 10/31/97 10/31/97 10/31/97 10/31/97 11/02/97
74U 81U 8u 7.7U 71U 71U 81U
620 480 517 373 3217 57U 65 U
NOTES:

U = not detected at reported quantitation limit.
J=vaueis estimated.
NJ = estimated/tentative identification.
mg/kg = milligrams per kilogram or part per million (ppm).
ug/kg = microgram per kilogram or part per billion (ppb).

7MW09-11D
11/02/97

78U
91

Page4 of 5



SAMPLE ID
DATE SAMPLED

TPH

DIESEL RANGE ORGANICS (mg/kg)
GASOLINE RANGE ORGANICS (ugkg)

SSTPH.xIs 1/2/98

TABLE 6
SUBSURFACE SOIL ANALYTICAL RESULTS
TOW WAY FUEL FARM (SWMU 7/8)
NAVAL STATION ROOSEVELT ROADS, CTO-0277

PUERTO RICO
7TMWO09-12 7MW09-12D
11/02/97 11/02/97
7.7U 7.7U
62 U 62 U
NOTES:

U = not detected at reported quantitation limit.
J=vaueis estimated.
NJ = estimated/tentative identification.
mg/kg = milligrams per kilogram or part per million (ppm).
ug/kg = microgram per kilogram or part per billion (ppb).

Page5of 5



SAMPLE ID
DATE SAMPLED

BTEX (ug/L)
BENZENE
ETHYLBENZENE
TOLUENE
XYLENE (TOTAL)

GWBTEX xls 1/2/98

TABLE 7
GROUNDWATER ANALYTICAL RESULTS
TOW WAY FUEL FARM (SWMU 7/8)
NAVAL STATION ROOSEVELT ROADS, CTO-0277
PUERTO RICO

7MWO05-01 7MWO06-01 7MWO07-01 7MWO08-01

11/13/97 11/13/97 11/13/97 11/13/97
5U 5U 5U 5U
5U 5U 5U 5U
5U 5U 5U 5U
5U 5U 5U 5U

NOTES:

7MWO08-01D
11/13/97

5U
5U
5U
5U

U = not detected at reported quantitation limit.
ug/L = micrograms per liter or parts per billion (ppb).

7MWO09-01
11/13/97

5U
5U
5U
5U

Pagelof 1



TABLE 8

SUMMARY OF HYDRAULIC CONDUCTIVITY ESTIMATES

TOW WAY FUEL FARM (SWMU 7/8)

NAVAL STATION, ROOSEVELT ROADS, CTO-0277

PUERTO RICO
Hydraulic Conductivity Hydraulic Conductivity
Well (ft/day) Average (cm/sec) Average
Identification | Falling Head | Rising Head Falling Head | Rising Head

7MWO05™® - 1.227 - - 4.33x10* -
7MwWo6™ - 86.6 - - 3.06 x 10 -
uGwie® - 0.2493 - - 8.80x 10° -
7MWO2A 0.08094 0.2631 0.17202 2.85x 10° 9.28x 10° 6.07 x 10°

Notes:

@ ghallow monitoring well

fiiday -

Feet per Day
Test Not Used for Groundwater Assessment
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Baker Environmentat, e

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Towd) \Woy Fue\ CCK‘( LAY < W N
CTO NO.: ©277 BORING NO.: TAND §
COORDINATES: EAST: NORTH:
ELEVATION: SURFACE: TOP OF PVC CASING:
RIG: WATER
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REMARKS: Locohed west of Tous Mo Fuel Eaenvy Nocdn Side ok Foressiw\ De
SAMPLE TYPE Well Diam. Type Top Bottom
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T = Shelby Tube W = Wash () )
R =Air Rotaly C= Qc)l"c . N -2.5 _
D =Denison P = Piston Risevr = <trckud 5
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0.020 Slot | + ,PVC“ S <5
Depth Samp. { Samp. | SPT | Lab PID
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TEST BORING AND WELL CONSTRUCTION RECORD

Baker Environmentat, i

PROJECT: Tow qu‘ Foe\  Facwy
CTO NO.: cz27 BORING NO.: N RS
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5"
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C = Core Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282)
D = Denison P = Piston Lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis
N = No Sample
Depth Samp. | Samp. | SPT Lab PID
(ft) Type Rec. or | Class. | (ppm) Well Llevati
and ft. & | RQD or Visual Description Installation ‘wal}‘on
No %) Pen. Detail (fl.MSL)
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TEST BORING AND WELL CONSTRUCTION RECORD

Baker Envirgnmental, .

PROJECT: Tow Mag Toel Goten  Swraun
CTO NO.: o277 BORING NO.: T MW 26
COORDINATES: EAST: NORTH:
ELEVATION: SURFACE: TOP OF PVC CASING:
RIG: \ B WATER
Mo\t -~ A0 OGRESS
- DATE PROGRESS WEATHER | DEPTH | TIME
SPLIT | ASING | AUGERS | CORE 1) (FT.)
SPOON St "1 BARREL ‘
SIZE (DIAM.) 3" G4Yy” v/22/47] 3o S Y -
LENGTH >’ [~
TYPE ST HSA
HAMMER WT. |\4o \bg
FALL 207
STICK UP
REMARKS: Loceded W o UGwaR Sou*\'\ of  Cocresta\ O
SAMPLE TYPE Well Diam. Type Top Bottom
S = Split Spoon A = Auger Information Depth { Depth
T = Shelby Tube W = Wash () (1)
R = Air Rotary C=Core -2.8
D = Denison P = Piston Risce . eve stiekad o
N = No Sample Scvcen P
o .020 S\ok 2 e 5 s
Depth Samp. | Samp. | SPT | Lab PID
(ft) Type | Rec. or | Class. | (ppm) Well o
and (ft. & | RQD or Visual Description Installation Elll ﬁ;\jll\lil;
No. %) Pen. Detail (M3
Rate Be(PS
B ’ ~ . <
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Baker Environmentat, inc.

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Tow Wed Fuel Farms St
CTONO.: 0271 BORING NO.: NINNEZXA
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)Blows/0.5%
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C = Core Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282)
D = Denison P = Piston Lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis
N = No Samiple
Depth Samp. { Samp. | SPT Lab PID
(ft) Type | Rec. or Class. | (ppm) Well . .
and (ft. & | RQD or Visual Description Installation l(:fic\{\iztn
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mental, ie

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Tow Uda Toel YFacmnm Swanae 1
CTO NO.: oz BORING NO.: ZMN D]
COORDINATES: EAST: NORTH:
ELEVATION: SURFACE: TOP OF PVC CASING:
RIG: \ WATER
M ol - RESS
deil B-40 : pATE | PROGRESS | weatHER | DEPTH | TIME |
SPLIT | AqiNG | auGERs | SORE 1) (FT)) |
SPOON DN " [ BARREL ‘ |
SIZE DIAM) | 3~ ALK ol [0 387 W52y B85 | \0.3" |Foae |
LENGTH 2 =’ }
TYPE £TO H<A t
HAMMER WT. | (40 |
FALL 30" }
STICK UP !
REMARKS: Localed Soutn ot BUa. = 2314 !
SAMPLE TYPE Well Diam. Type Top | Bottom °
S = Split Spoon A = Auger Information Depth | Depth
T = Shelby Tube W = Wash () (tt)
R = Air Rotary C=Core ) PVC -5z
D = Denison P =Piston Risec 7 5,1;;.1,_\)9 )
N = No Sample Sccee
o
o.020 sbt ? PV < 5 Z25
Depth Samp. | Samp. | SPT | Lab PID
(ft) Type Rec. or Class. | (ppm) Well .
) . L . Elevation |
and (ft. & { RQD oI Visual Description Installation L MSL)
No. %) Pen. B(”/ PS Detail (L M
Rate
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Baker Environmental, .

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Taw V\\cxx} Tue\l Focen Sy 1
CTO NO.: 0zl7 - BORING NO.: T @
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1386)(Blows/).5"
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C = Core Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282)
D = Denison P = Piston Lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID
(ft) Type Rec. or Class. | (ppm) Well . )
and (ft. & | RQD or Visual Description lnstatlation l:,‘levau‘on
N (ft. MSL)
No. %) Pen. Re|PS Detail
Rate
| Continued from Sheet 1 I e N n
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:
Baker Environmentat, .

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Tow Way Fuel Forcmn
CTO NO.: 027117 BORING NO.: IMWa X
COORDINATES: EAST: NORTH:
ELEVATION: SURFACE: TOP OF PVC CASING:
RIG: WATER
Mo\, - DGRESS ! .
0\ | 5- 40 - DATE PROGRESS WEATHER | DEPTH | TIME
SPLIT 1 cAsING | AuGERs | [ SORE R (FT)
, SPOON P " | BARREL '
SIZE ©IAM) | 37 Yy~ lolzsin| 2o 5ot W
LENGTH 2>/ =3
TYPE 3T0 HSA
HAMMER WT. [yo (bs
FALL 30
STICK UP
REMARKS: Au—e,e < Re Y\:\L\Sc\k D ¥ Finisw [y 0\0g *\"EAI B Havinnet Locoded on Toyresta\ O,
SAMPLE TYPE Well Diam. Type Top Bottom
S = Split Spoon A = Auger Information Depth | Depth
T = Shelby Tube W = Wash (fl) (ft)
R=Air Rotaly C= Cpre . eve
D = Denison P = Piston Kisec C 2. 9 g
N = No Sample Scceen =
* PN
0.020 S\e tz ¢ ¥ < g
Depth Samp. | Samp. [ SPT | Lab PID
() Type Rec. or Class. | (ppm) Well ey
and (ft. & | RQD or Visual Description Installation I:Illcml;lm
No. %) Pen. Detail (- MsL)
Rate
QAthcngdecd 2 Woles, Cavk Adyoncd
- ardees wle of Ry, \L\,\a‘é‘ “/ ’ —
| o C\a. e Neowd cukier meedd, )0 * —]
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B8aker Environmantal, ms.

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: Tow) Woy Euel Focm
CTO NO.: ©z17] BORING NO.: TMNwWo g
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1386)(Blows/0.5")
T = Shelby Tube W .= Wash RQD = Rock Quality Designation ()
R = Air Rotary C = Core Lab. Class. = USCS (ASTM 1)-2487) or AASHTO (ASTM D-3282)
D = Denison P = Piston Lab. Moist. = Moisture Countent (ASTM 1)-2216) Dry Weight Basis
N = No Sample
Depth Samp. | Samp. | SPT Lab PID
() Type Ree. or Class. } (ppm) Well Elevati
and (ft. & | RQD or Visual Description lnstallation ﬂu&zim
No. | %) Pen. Detail (- M>L)
Rate
] Continued from Sheet | N - |
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TEST BORING AND WELL CONSTRUCTION RECORD

Baker Environmental, i

PROJECT: TTaw Way Foel Favxen  SWOMO T
CTO NO.: O 2777 BORING NO.: TMWOR9
COORDINATES: EAST: NORTH:
ELEVATION: SURFACE: TOP OF PVC CASING:
RIG:
Mokl B-a0 PROGRESS WATER
SPLIT CORE DATE (FT.) | WEATHER | DEPTH | TIME
b <A G . \ERS > : FT.
SPOON | CASING | AUGERS | b oer FT)
SIZE (DIAM.) 3 3 Va* iR X
LENGTH . 2’ =’
TYPE <3O ne A
HAMMER WT. Q4o \\og
FALL 3o
STICK UP
REMARKS: Lacen<d wsile Svomo |
SAMPLE TYPE Well Diam. Type Top Botiom
S = Split Spoon A = Auger Information Depth | Depth
T = Shelby Tube W = Wash () (1)
R = Air Rotary C=Core . rve ~2.5
D = Denison P = Piston Rigex 6 sHeeup | 3%
N = No Sample Scccen y 1
“ PUC :
o.0zo sht ¢ , S¥ SE T
Depth Samp. | Samp. | SPT | Lab PID
(ft) Type | Ree. or Class. | (ppm) Well Clevation
and (ft. & | RQD or Visual Description Installation i I\jl'sl)
No. %) Pen. Detail (. M:
Rate |S¢!7S
| T lg u,a et Yo 3 ! bﬁ N . ’ I |
] No SC\\\\?\Q - , i ]
, AR
—] —/ —]
3 .
IRk s | |
: N Wlle oy and Rocke '\SC ! i
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8 _: \ ! ]
o a2 u‘.\;\) Sorme ok ooove o \llc\\c wore
9 i Z.0 12\ Rotk Samile qmuwodor ~ev | a n |
— -2 0.5{0.5 beolero ] - T 1'
| 1 - B i
10 \eno o'l ) |
Match to Sheet 2| ¢ K
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Baker Environmental, ic.

TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: —‘ow Udag Fuel Farm = Swmu T
CTONO.: Z717 BORING NO.: WIEA'SION
SAMPLE TYPE DEFINITIONS )
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.54
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C = Care Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282)
D = Denison P = Piston Lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID
(ft) Type | Rec. or Class. | (ppm) Well . L
and | (f & | RQD or Visual Description [nstallation k;:e\ﬁgzn
No. | %) Pen. Detail (ML)
Rate ‘
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TEST BORING AND WELL CONSTRUCTION RECORD

Baker Environmental, inc.

PROJECT: Tow) \JJouj Foe\  Yacm SwiMnaa Ty
CTO NO.: 0z BORING NO.: IMWN o g
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C = Core Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282)
D = Denison P = Piston Lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis
N = No Sample
Depth Samp. | Samp. | SPT | Lab PID
(ft) Type | Rec. or | Class. | (ppm) Well S
and (ft. & | RQD or Visual Description Installation Lébﬁg‘in
No. %) Pen. Detail (. MSL)
Rate
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Baker Environmental, ..

TEST BORING AND WELL CONSTRUCTION RECORD

DRILLER:

Yoo

PROJECT: ow Wod  Foel Faswn
CTONO.: &2 BORING NO.: T MW
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5")
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%)
R = Air Rotary C =Core Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282)
D = Denison P =Piston Lab. Moist. = Moisture Coutent (ASTM D-2216) Dry Weight Basis
N = No Sample !
Depth Samp. | Samp. [ SPT | Lab PID 7
(ft) Type | Rec. or | Class. | (ppm) Well e
and (ft. & | RQD or Visual Description Installation Ll: ”KZ:‘L’“ :
No. [ %) Pen. Detail (It M5L) -
Rate ll
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FIELD WELL DEVELOPMENT RECORD

WO Goallong

TINUDVA READING

O °Pwn

»
» o
PROJECT: low Waq\ Fuel Farm  Sw M
Baker Environmental, tc. CTONO.: 02717 WELLNO.:  7M\AD 5
DATE: \Olzajqj
@/ENGINEER: T Tees\c
TIMESTART DEVELOPMENT DATA
3306
TIME FINISH CUMULATIVE SPEC.
TIME VOLUME o | TEMP | conp. | TEMP COLOR AND TURBIDITY
RY {galtons) D ] wohnn | €9
WATER LEVEL (FT) TR v moiia
\6. 90 \335 O .28 — PRo3|3) | reowon '
TOTAL WELL DEPTH (TD) \342 \O .30 — B2y 2N
£2 39 1344]  \5 7.32] — [wsq|30
WELL DIAMETER (INCHES)
2 vnche s 134 20 1.3\ i A5 ECY
CALCULATED WELL VOLUME 1347 25 733 — 4.75|20.2]
2.2 Caloes lizug| 30 |72%| — |4.93|za%
BOREHOLE DIAMETER (INCHES)
, |350 35 72¥% — 15'2 ]38
g \y c\e 5 . Cleacing
BOREHOLE VOLUME 25| Yo 725 — |5.56249. 9
3 Galleng 353l 4s 7.20] — |547]ze.0
AMOUNT OF WATER ADDED _ Aleare
DURING DRILLING \356 72| — |5.9024.9
o 1357 85  [1.33] = |5oz|249
DEVELOPMENT METHOD
Mo ool ozl 6o 29| — |549{29.9
PUMP TYPE ‘ \jot (5 732 — |5.06|29.4
- W
and P \Hol I 7 21 - |6.22|29.9
TOTAL TIME (A) —
%o 75 7. 26 — |5.25|30.5
50 vin - =7 |-
AVERAGE FLOW (GPM)(B) il g0 7.23| — |= 7 |3o.1
- OBSERVATIONS/NOTES
. 2 € PM g\ _t < . . . 3
TOTAL ESTIMATED ot ek Tl in Wl & \Q‘%“\“\“i\. of deve\opment eperudons
WITHDRAWAL AxB = SoXMshed Coldera 4or @Y, see e Conductance and

No elevaded WML Readings abvgecucd
éud’\"'\g develoPrment

T e p—cvu:\-guﬁ .

PQQQ \ 0{' l




FIELD WELL DEVELOPMENT RECORD

PROJECT: Tow Waod Fae\ Faem  SwmMu 7]

Baker Environmental, tnc. CTO NO.: 02171 WELLNO.:  TM\W T
DATE: \0/26 /a7
T/ENGINEER: J. Teesic

TIME START DEVELOPMENT DATA
TIME FINISH CUMULATIVE SPEC.

TIME VOLUME pH TF;MP COND. TE.MP COLOR AND TURBIDITY

(gallons) ( C) {uohms) ( c)

WATER LEVEL ()

(412 <5 7.2¢1 — Js.uz|31L2
TOTALWELL DEPTH (TD) e 90 730 — [Is.19 |30

PG 95 7.23| — |5.85| 20|
WELL DIAMETER (INCHES)

{4\ 9 W) 728 — |5.41 | 30.0
CALCULATED WELL VOLUME (421 V05 7.27 5.55( 30.1

Relatvely cleacr,

422y \\ o 729 — 547|301 |1t ¢y /Bcown
BOREHOLE DIAMETER (INCHES)
BOREHOLE VOLUME
AMOUNT OF WATER ADDED
DURING DRILLING
DEVELOPMENT METHOD
PUMP TYPE
TOTAL TIME (a)
AVERAGE FLOW (GPM)(B)

OBSERVATIONS/NOTES
TOTAL ESTIMATED
WITHDRAWAL AxB =
HNU/OVA READING

Page 2 ot 2.



FIELD WELL DEVELOPMENT RECORD

PROJECT: Tow Waq Fue\l Faewn  SupumMu 1l

Baker Environmental, ne. CTONO.: 62717 WELLNO.: _ ] M\l @G

DATE: \o/26] a7
GINEER: I. Teesic
TIMESTART ~ DEVELOPMENT DATA
iy
SPEC.
TIMEFINEH TIME cu\'l\glj.ldﬁh;é“ pH TF;MP COND. TE,MP COLOR AND TURBIDITY
|200 (gallons) €D ] orma | €9
WATER LEVEL (FT)
9.90 W20 z.5 6.&5| — |I7.60] 305
TOTAL WELL DEPTH (TD) W2 c o 615 = |iewlze.
2.5.0 —
[123 7.5 6. 84 \1.0%] 30.1
WELL DIAMETER (INCHES)
. 6. - \0l30.
Z iaches W23 \O Y2 7.\0
CALCULATED WELL VOLUME Wzs (2.5 6. %2 — |t.o5{30.
Z.2 GaMons 127 \S.o 16.90] ~ .i|30.2
BOREHOLE DIAMETER (INCHES)
W29 20 (.93 \7.7151 30.2
g N C\hes .
BOREHOLE VOLUME — 24 - - - -
5‘1 Ga\\b%\% ”30 30 (086 - \7.“!’5 30'4
AMOUNT OF WATER ADDED
DURING DRILLING Y 35 6.l — [1exrl30.3
O U335 Ho 6¥7 ] — \g.22l353
DEVELOPMENT METHOD - Turkid, Lt Qrowon
Mues o oal n3el  ws 686 (0 | 364
PUMP TYPE ‘ VW37 50 b.g4l = IWR1s(30.2 Tuckid. Lt Brown
R-W Hand Pump
W2z 55 L. 83| = hw.30/301
TOTAL TIME (A) ~uwvrbrd Lt Rrowon
g Lo 6.94 | =~ 970|305
L\\ LN NRNAY -
AVERAGE FLOW (GPM)(8) Wao (B e 94 1%.3\|3o4
TIONS/NOTES
2.¢ GeM OBSERVA
TOTALESTIMATED
WITHORAWAL AxB =
\\s Go_\\OV\S
"HNU/QVA READING
N
O TN

Page | of 2



- Baker Environmental, inc.

FIELD WELL DEVELOPMENT RECORD

PROJECT:  “Tous Wey Cucl Buam  Swmw 7]

CTO NO.: O277 WELLNO.: 7MW @6

DATE: lof[26]97

/ENGINEER: J. Tepsic

TIME START DEVELOPMENT DATA
SH SPEC.
TIMEFIN TIME m\x)libﬂ:zvs pH TE_MP COND. TE,MP COLOR AND TURBIDITY
(gallons) CA | oty | €O
WATER LEVEL (FT) o<l
N4 ¥ To ¢a2l - l¥4d305] [£. Browonn
TOTAL WELL DEPTH (TD) nwa g 15 ¢. 941 — liguo| 304
TEYe) 2O (. B2 = UT.44{30.1 ]| Cleacina
WELL DIAMETER (INCHES) B
15| g5 6.%90 1g.59(30.2
CALCULATED WELL VOLUME 1152 90 6. 87 — lit.g0 3a.2
Lt. Rerouwon,
Ws§ as 693 — N[R.gql30.2] S1ElY. Turkid

BOREHOLE DIAMETER (INCHES)

W56 \Oo o.2¢l — Ny |33

BOREHOLE VOLUME

Wwsel vos level = Na.2220.

AMOUNT OF WATER ADDED
DURING DRILLING

\Z 0ol 1Y) 6.8 — \q\oL!L 30.)

V20| \\ O 6. ¥8 T 11444130

DEVELOPMENT METHOD

PUMP TYPE

TOTALTIME (A)

AVERAGE FLOW (GPM)(B)

TOTALESTIMATED
WITHORAWAL AX8B =

HNU/OVA READING

OBSERVATIONS/NOTES
Satisficd erikenia for P\V\, geeatic Cc‘f\éuc\-&\f\ct, ond
Terperatuce. o elevoted UnG cedngs clbsceved

ducing c&cvc\Ochth .

Page 2 o& 2




FIELD WELL DEVELOPMENT RECORD

»
»
PROJECT: __Tous Waoy Yoel Facwn SWMUY 7]
Baker Environmental, toc CTO NO.: O2771 WELLNO.: _7MWa7
DATE: \oflzalax
ENGINEER: T Tepsc
TIME START DEVELOPMENT DATA
OO0
TIME FINISH CUMULATIVE teme | SPEC | teme
TIME VOLUME pH . COND. | . COLOR AND TURBIDITY
0936 (galions) (*c (uohans] (")
WATERLEVEL (FT) FirsT § gols. V. Trhick Muwd
13. 70 (Toc) OZ20) Y 772 — |297% | 20.7] Brown,
TOTAL WELL DEPTH (TD) 0%23 o 279 | - ll0qq]|3a.6] Less Mud
V. Turcbkid, Lt Qrown
Z> 26 BS 777 = [\o& | 2%
WELL DIAMETER (INCHES) T en
é vnen PV C OY 2L 26 113 _ HWeTl2a.6 e vhd
Move DL):MPM‘-: Lottom ok wacty
CALCULATEDWELLVOLUME  |5g42 25 20S| — | 98| 30.of More TR MYA Remoaved,
'l Galleng o 5 26 74\ _ \Zoll29.9 Less tAud
BOREHOLE DIAMETER (INCHES) — .
12 \nches o®B4% 35 7731 — |nsi|30.2] bt Brewa V Tureid
. L., Browan
BOREHOLE VOLUME 085) o) A H2412Z9.¥] e\ecacina
o\ Clearing upP
bb Gelong 6%53 45 76| — |US1]1 299 More
AMOUNT OF WATER ADDED SiEly. Turbid, Mucn better
DURING DRILLING 0¥5 6 Yo 167 | — |UHY[Z9. 4 |Good yicld From waell
O v .
besg|l &S 77| — |[n33|29.¢| Reltivls
DEVELOPMENT METHOD Relechive \y Clear
Moo o\ sqoy| G 165 — [12sV (27 7] Lt Rrewan
PUMP TYPE ‘ o405 65 7641 — 1231149.6
B-K Raand R.LW\'\D
5907 70 703 — Y/yc1|27.5
TOTAL TIME (A
@ ~9q09 75 T4 — |nygl|zac
Ro wan Rebhtively ¢lear
' — 22/ )
AVERAGE FLOW (GPM)(8) o2 ¥O 766 ‘ 7.7
- OBSERVATIONS/NOTES
.5 cpm ; .
Aept o3 vnakel R ed viud tn wel o} beginnina of devdlepment
TOTAL ESTIMATED ‘ ks ? S ¢
WITHORAWAL AxB = O Pertaiion S, Woaker Qo )'*3 Pacawmel<ts Tewained
126 Gallon ¢ z*‘u\i\e . No  Blevoded  MMNG \'co\&\nss ol secved duvrina
@NUIOVA READING evaopments,
O PP m

PQSQ\ -t 2



FIELD WELL DEVELOPMENT RECORD

PROJECT: \ ¢ o'w\uw‘ Fucl Fatm Swanwe 1

Baker Environmental, tac. CTO NO.: OZ17] WELLNO.: 1MW o1

paTE:  \ofzq]q7

IENGINEER: =T Tepsi e

TIME START DEVELOPMENT DATA
TIME FINISH CUMULATIVE SPEC.
TIME VOLUME pH TE,MP COND. TfMP COLOR AND TURBIDITY
{gallons) (q (wohens) (°Q

WATER LEVEL (FT)

o041 85 a7 — N\3cx| 30.9
TOTAL WELL DEPTH (TD) a1 q Qe 7.2 — |11 297

Relaxwve \3 Cleoc

04920 95 7631 T hzbo| 297
WELL DIAMETER (INCHES)

6923 loo 76H | — hzogl297
CALCULATED WELL VOLUME 6920 \og 7.66 = Wz77|279

wlok<e o G}uo\l\-uj‘ Qutav etrers

o0a29 \ \ O ~7 és' — \3OC| 2 9. q Sralole. Rc\a\-—wc\_} _Q\ear,
BOREHOLE DIAMETER (INCHES)
BOREHOLE VOLUME
AMOUNT OF WATER ADDED
DURING DRILLING
DEVELOPMENT METHOD
PUMP TYPE
TOTAL TIME (A)
AVERAGE FLOW (GPM)(B)

OBSERVATIONS/NOTES

TOTALESTIMATED
WITHDRAWAL Ax8 =

HNU/OVA READING

Paae 2 of 2



. Baker Environmental, inc.

FIELD WELL DEVELOPMENT RECORD

PROJECT: Tow Way Fuel Form Suwimnu T
NJ

CTO NO.: o217 WELLNO.: _TMW DY

DATE: Vol z71]47

/ENGINEER:

REY<E AT

TIME START

NA

DEVELOPMENT DATA

TIME FINISH

NA

WATER LEVEL (FT)

\O,

SPEC.
COND.
(aobums)

CUMULATIVE
VOLUME
(galtons)

TEMP
¢a

TIME pH T(E:P COLOR AND TURBIDITY

TOTALWELL DEPTH (TD)

2D

WELL DIAMETER (INCHES)

6 nches

CALCULATED WELL VOLUME

26 G&\\ov\é

BOREHOLE DIAMETER (INCHES)

\2 \nenes

BOREHOLE VOLUME

\0o 2olMons

AMOUNT OF WATER ADDED
DURING DRILLING

O

DEVELOPMENT METHOD

Nowg (Sce noke)

PUMP TYPE

N A

TOTAL TIME (A)

NA

AVERAGE FLOW (GPM)(B)

NA

TOTALESTIMATED
WITHDRAWAL Ax8 =

NA

HNLYOVA READING

el

o PP

OBSERVATIONS/NOTES Manioring Well 7MwWad®  wog Nek
Devdoped . Tt vs Aok Necessatay, The welis set in
\:‘f&c-\-przé roK \.;J\\'(,\\ ?roc\uceA o\\o'& o‘(: u\bAL<Y" dbd"\f\%
well tngdallakion | Air Kotary weas v 4o tinsde\ e
Lo thereby  ce MoV oot o Wodce Flomn Lhe Surround|
S Locmmedign | The Lloder Wos Very clear and Sediment
Lcece, Xt 35 65‘\3\W\0~\*€A AV)V\OAC ak \eag: 3Boo ﬂa\\ons c“"

WeNee WaS e moved d\u"mi\) AQ\\\(\:}J Po ceduces




FIELD WELL DEVELOPMENT RECORD

»
» —
PROJECT: Toud U\lcgq) Tue) Faconn < WA T
Baker Environmental, nc CTO NO.: O217 WELLNO.: _7MWO 9
DATE: \of[2¥][a1
OLOGIST/ANGINEER: _ . Tef ¢
TIME START DEVELOPMENT DATA
\528
TIME FINISH CUMULATIVE Teme | SPEC | reme
TIME VOLUME pH . COND. ) COLOR AND TURBIDITY
\ Q 30 {gallons) ¢a (uohms) (
WATER LEVEL (FT) Alot of mud, V. Thiek
\530 ) 7.29] — |445) 30.3] 2eown
Well Pucged Dry adter
TOTAL WELL DEPTH (TD) 1532 \o T25| — [H383|30./] 10 Gels,
.50 fdded 10 Gals, of W, 0
Gl 3 then Surgqed F,I Pum;ccl
WELL DIAMETER (INCHES) H,0 out in aHempt foclean
(9 . e ouXx SCreen § Fermation
inc\n well Pumped Dry again
CALCULATED WELL VOLUME Repeat iProcedure
Lt Browna /clearin
| Gallons k25| 5 l6.55| — |4s3|300 mon/clearin
BOREHOLE DIAMETER (INCHES) Pumted Doy
a - - B -
V2 e
BOREHOLE VOLUME
€'+ Gm\\bh <
AMOUNT OF WATER ADDED
DURING DRILLING
o
DEVELOPMENT METHOD
M el
PUMP TYPE ‘
R-K Hand P\LNP
TOTAL TIME (A)
6o vn,
AVERAGE FLOW (GPM)(B)
2 OBSERVATIONS/NOTES
O.33 GPM ¢
R ——— Ve ey slows Cecvracae , A dded P alle ater & 5‘*‘“351 Several
WITHORAWAL AxE = Times n ofrempt Ao Clean oot Scceen g %u( Counding
20 Golng Lorraakion. (el Qeoced w?® a Vddle. APEroX\moke \ﬂ
Zo NMaas teooved,
{HNUIDVA READING e €

O o™




ATTACHMENT C
CHAIN-OF-CUSTODY FORMS




£ /[-00]

RECRA LabNet Use Only

Custody Transfer Record/Lab Work Request

A RECRA
LabNet

Client _ Refrigerator # In |
] Liquid = |
Est. Final Pro], Sampling Date _.u.ﬂ,.__.____ #Type Container |- 0
fPra}ect # s o , Liquid Bl
Project Canfact/Phone # Mo Volume Solid PN
”’RECRA Project Manage' Preservatives 4. |
- L TAT B A ORGANIC i* > < INORG
: ANALYSES - = Q" =
Date Rec’d Date Due REQUESTED S| 2 28 5 ' ‘?iv) 5
Account # > | @ jad) T }’* V)
MATRIX Matrix 7 RECRA LabNet Use Only
3¢ Qc
Lab . o . Date Time
D Client ID/Description C'Z‘O/S)en Matrix | o cioal collected
. SO’ £
o S!udge MS | MSD 1117
W \gi?ter , _'_1 M@ 7~ m S \0!2! 1645
' JIMWNG)— S e/} 171 Q
] S lio2(l1955
S 1022l 03¢
S liofazlo9e3
S |lofz2] 1540
< lisfz2z2115€
S lel22l/6as
S Nof22] /626
, _ s |e22] he
FIELD PEHSONNEL COMPLETE ONLY SHADED AREAS | DATE/REVISIONS:
RECRA LabNet Use Only
Special Instructions: 1.
5 Samples were: COC Tape was:
: 1) Shipped __ or 1) Present on Outer
Hand Delivered Package Y or N
3. s
Airbill # 2) Unbroken on Outer
4. 2) Ambient or Chilled Package Y or N
3) Received in Good 3) Present on Sample
, 5. Condition Y or N Y or N
6 4) Labels Indicate 4) Unbroken on
' Properly Preserved Sample Y or N
Relinquished Received Date Time Relinquished Received Date Time Discrepancies Between Y or N ~5¢ Record Present
by by by by Samples Lables and 5) Received Within Upon Sample Rec’t
o - / COC Record? Y or N Holding Times Y or N
ﬁlp’// D - EX \OI/JZ? |500 N NOTES: Y or N

_Iof;l_.__

Page



2717 -4 RECRA
RECRA LabNet Use Only /) LabNet
Custody Transfer Record/Lab Work Request
- . v eotel ’-I_’{"( Refrigerator # I | |
, ! 5 Liquid o .,. |
Est Final PI‘O] Samplmg Date {i-3+99 #Type Container S ;‘;L
Project # LLM@M' : bppla (oo oo g -+
Pro]ect ContactIPhone # MGy Jou b :f!m Volume Solid T ] :
RECRA Proieet Manager B.‘E(L&ﬁi Preservatives 20 =
. . 1A z o= f! ORGANIC T 2k % 1 _INORG
* ANALYSES < | < |=a| o & g =
Date Rec'd Date Due REQUESTED - S| 2188 5 g—_ 3 | 3
Account # > | @ jad| I Q| =
iy Matrix ] RECRA LabNet Use Only i
CODES: ac '
Lab R _— . Date Time
a Client ID/Description cr(v'o/s)en Matrix |~ o ool collected
[EFE
MS | MSD ‘ { 11
< | b3l Joce X
S [efza] jok X l
S ief22] /037 X X
S lisfzi /e X D% >
S atzzl 110 x| ¥
S e fz3l 130 X X
rag i PE.
o LI
| W ’,'f]tg s od ){ .
7% [
’ FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS I DATE/REVISIONS:
RECRA LabNet Use Only
Special Instructions: 1.
- Samples were: COC Tape was:
’ 1) Shipped ___ 1) Present on Quter
3 Hand Delivered __ Package Y or N
Airbill # 2) Unbroken on Outer
4. 2) Ambient or Chilied Package Y or N
3) Received in Good 3) Present on Sample
, 5. Condition Y or N Y or N
' 6 4) Labels Indicate 4) Unbroken on
) Properly Preserved Sample Y or N
Relinquished Received Date | Time Relinquished Received Date Time Discrepancies Between Y oor N 56 Record Present
by by by by Samples Lables and 5) Received Within Upon Sample Rec't
s N T ~ ) - COC Record? Y or N Holding Times Y or N
4?4}\" FEO OX ) 1’:/-7 [Sor NOTES: Y or N




277~ 002
Custody Transfer Record/Lab Work Request

RECRA LabNet Use Only

Client @ QK: E::ﬂ [itgnwme g & s c Refrigerator #
Est. Final Proj. Sampling Date |} 3- rm #Type Container Liqud %
20 oy Solid o)
_Project # MM Liquia e
4%
ﬁroiect Contact/Phone #fﬂ_&mm;&mm_mm Volume Sond ™
RECRA Pro!ect Manager Rosco Ramicer Preservatives X
ger 5 ol ANALYSES > o g r»:m;:t -
"‘““B‘M “‘E‘n‘é““‘“—‘_‘— - =1 =
Date Rec d Date Due REQUESTED 6‘ § 23 8 % a i 'g
Account # > m jad| T =
SR Matrix i RECRA LabNet
CODES: ac .
Lab R ot Date Time
& so D Client ID/Description Crz‘o/s)en Matrix |0 iected | collected
r SE - Sediment
S0 - Solid a4
SL- Sludge , s LMo LA
W IMWag - 1_ S | lof23 Je2s X X
A- A A ; , L : v
DS Drum. : : -z — S IU/?3 JLH O X
_ Solids: ' el |
e _IMwed- @ 2 ‘23] 1716 X
 Liquids . INWN 9 = ’
. e MW @9 4 \j2¢ lo %o X
. ‘l;?l;c;hatek - CI -5 s IOII{?‘/ (OX2S X X
X- Other o . vN\w q‘ &b < 0/24 e 1ol9) /X
e Bl - @ | |S |24 |1too X .
.2 9 S llof24 lligs X |
Wei-o7 S o4 11620 X
... e ~ D < |k/f24 /5/4)5.’ X1 )(T
FIELD-PERSONNEL: COMPLETE ONLY SHADED AREAS l DATE/REVISIONS: RECRA LabNet U‘ onl
abNet Use On
Special Instructions: 1. y
’ 5 Samples were: COC Tape was:
: 1) Shipped ___ or 1) Present on Outer
3 Hand Delivered __ Package Y or N
Airbili# 2) Unbroken on Quter
4. 2) Ambient or Chilled Package Y or N
3) Received in Good 3) Present on Sample
' 5. Condition Y or N Y or N
\ 6 4) Labels Indicate 4) Unbroken on
: ' Properly Preserved Sample Y or N
Relincguished Recbeived Date Time Relin%uished Recbeived Date Time Discrepancies Between Y oor N ¢ Record Present
Y y y y Samples Lables and 5) Received Within Upon Sample Rec't
) . ) . COC Record? Y or N Holding Times Y or N
/4W FED- Ex playtr 1500 NOTES: Y or N

Page _\__ of _2_



RECRA
LabNet

RECRA LabNet Use Only A

Custody Transfer Record/Lab Work Request
’Client Mgﬁ-_{m! —TAc Refrigerator #

Est. Fmal Prci Sampling Date Mo 3. q*-? #/Type Container i
‘Pro}ect# . ~ Lf_/‘ Vol Liquid
Project Contact/Phone # “...,Jﬁyhm f5. Te asti 905 cacg] volume Solid

in
%
O
B
2
RECRA oiect ManagerQ__Q_m “('9 A - Preservatives
, 6 ORGANIC S iINORG
ac gﬁé pel _RaA tar _C EQ

Liguid

ANALYSES -
DateRec’d ___~~~ Date Due REQUESTED
Account #

VOA
BNA
Pest/
PCB

<=} Herb

MATRIX Matrix
| CODES: . Lab . - . Date Time
S- Sl | D Client ID/Description rosen | Matrix | Goltected| Collected
SE - Sediment ! (al )
SO-Solld -
SL - Sludge MS WD - 17
W e TRAHZ w19 |iseq X
A- Ar , ‘ ‘

DS-Dnum _— . -

- Sohds : :

t;.’-’*’ EPIICLP

- Leachate
| WI- Wipe
X - Other
F- Fish -

FIELD PERSONNEL.: COMPLETE ONLY SHADED AREAS DATE/REVISIONS:

RECRA LabNet Use Only
Special Instructions: 1.
5 Samples were: COC Tape was:
’ 1) Shipped __ or 1) Present on Outer
Hand Delivered __ Package Y or N
3. Airbill #
irol 2) Unbroken on Outer
1 4, 2) Ambient or Chilled Package Y or N
. 3) Received in Good 3) Present on Sample
| 5. Conditon Y or N Y or N
\ 6 4) Labels Indicate 4) Unbroken on
) Properly Preserved Sample Y or N
. N . . . . Y N
Relinquished Received Date Time Relinquished Received Date Time Discrepancies Between or COC Record Present
by by by by Samples Lables and 5) Received Within Upon Sample Rec't
- g g - COC Record? Y or N Holding Times Y or N
d( ) e kX /0/2 Yl /52> NOTES: Y or N

Page _Z of _ 2




RECRA

RECRA LabNet Use Only 277003 /) LabNet
Custody Transfer Record/Lab Work Request )
. CIlent ; e - Refrigerator # (n [
Est. Final Proi Sampling Date H=3-819 #/Type Container ;::;d -—i— -
Profect# (o 2H10-277-06003 o - i
b
Project Contact/Phone # Mﬁmf_susmmm__ Volume Solid S 9
RECRA Pro]ect Manager i L : Preservatives 45}_ é_qr
Qc _RaA . pel QoA TAT _Da A ORGANIC rS ﬂ’?{ INORG
. i bty ANALYSES < < |2m| £ 4 o o
Date Rec’d Date Due REQUESTED > o | 2z |80| & s 3
Account # - il el ‘. \g.l \2.
e Matrix ] RECRA LabNet Use Only i
_CODES: ac ]
8. sl L;)b Client ID/Description Cho/sen Matrix Co?lztcied CoTIII::ed
| SE- Sediment V)
S0 - Solid €\ C
SL - Sludge M5 PSP L
g \gl:ter’ S icﬁ}h-"f \530 Y
s S elza 182 .
olids S lof2yl layg X B(
L ke < Io}?h} AR A
. Leachate
wi- wipe S Ho/2a]llno X, Y
X- Ofer < o2y O X
XX LS Nofz7] 1133 X il
S Nofl 133 >(
w e soo Vi
& 3
FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS I DATE/REVISIONS:
RECRA LabNet Use Only
Special Instructions: 1.
5 Samples were: COC Tape was:
) 1) Shipped __ 1) Present on Outer
3 Hand Delivered ___ Package Y or N
Airbilt # 2) Unbroken on Outer
4. 2) Ambient or Chilled Package Y or N
. 3} Received in Good 3) Present on Sample
' 5. Conditon 'Y or N Y or N
6 4) Labels Indicate 4) Unbroken on
) Properly Preserved Sample Y or N
Relinquished Recbeived Date Time Rel{nguished Rec:ived Date Time Discrepancies Between Y or N COC Record Present
y y y Samples Lables and 5) Received Within Upon Sample Rec't
COC Record? Y or N Holding Times Y or N
</P/]/ FED.CY \Q/Z k| 1500 NOTES: Y oor N
Page of




A RECRA
LabNet

RECRA LabNet Use Only

Custody Transfer Rggi‘gﬁlib Work Request

‘Cllent e b oAl Refrigerator #
T ] Liquid ) U
« Est. Fmal PI‘O] Sampling Datek .LL - .ﬂl.___ #/Type Container o > —~—l.-___
/"Pro]ect 4 e ed el 6 Liquid | o | bo
Project Contacthhone' 5 N7 - 26 fig oo Volume Solid [ 0 s
RECRA Project Manager : Preservatives 400 < |2 e
ac ___ nl\ pel o) o vere y ORGANIC ~d< INORG
: ~ —
DateRec'd ______ Date Due REQUESTED - S 3188 §|& ’I!ng 5
Account # > | 0 jad| T || t =
R Matrix 3 RECRA LabNet
CODES: ac ,
- : | Lab . - . Date Time
5. soll ID Client ID/Description C'E?/s)e" Matrix | coliected | Collected
- SE < Sediment
S0 - Solid MS | MSD 44
SL - Sludge " 4]
W Water | 1ERM\ W [oleg] 1300 XY

* 7€2a2 R Y S 2V 1
ke L | W Nl 1437 X
Leachaté . B l

Wl-Wlpe e - - -t
X- Other - ; :

F - Fish
FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS DATE/REVISIONS:
RECRA LabNet Use Only
Special Instructions: 1.
£ \ — ‘ ,\, s Samples were: COC Tape was:
\( - @ DT \ 9 t ¢ (\ 2 1) Shipped __ or 1) Present on Quter
3 Hand Delivered __ Package Y or N
j eﬂ (D 2 D‘g? OSO\L‘\( g G Wec . Airbill # 2) Unbroken on Outer
4. 2) Ambient or Chilled Package Y or N
- o g ) 3) Received in Good 3) Present on Sample
% R(QO?T FD‘ t;)( ‘3"\\7 5. Condition Y or N Y or N
' 6 4) Labels Indicate 4) Unbroken on
i Properly Preserved Sample Y or N
F] . . .« Fl . Y N
Relinquished Received Date Time Relinquished Received Date Time Discrepancies Between or COG Record Present
by by by Samples Lables and 5) Received Within Upon Sample Rec't
— P COC Record? Y or N Holding Times X Y or N
4:’77/ FED- E(X Y)\‘Tﬁ\m {50 NOTES: Y or N

Page of




| \ RECRA
RECRA LabNet Use Only Z7 AROES /) LabNet
Custody Transfer Record/Lab Work Request ‘

Refrigerator #
Liguid §
#T Contai i
ype Container Soid [T
Volume Liquid. [ V9 3
Solid - |04
Preservatives ey
ORGANIC
SR EEE ANALYSES . = a
DateRec’d ______ Date Due REQUESTED 5: % 2 8 o
Account # > | @ jad| I v
L Matrix { RECRA LabNet Use Only {
ac Date Time
Client ID/Description Clz?/s)en Matrix [~ e todl collected
MS [ MsD 1447
MWBS- W e [2al \ug] X _
‘ ool X [
IHEH (:A d X
FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS o DATE/REVISIONS: —
RECRA LabNet Use Only
Special Instructions: 1. _
P Samples were: COC Tape was:
: 1) Shipped . or 1) Present on Outer
Hand Delivered __ Package Y or N
8. Airbill #
Irot 2) Unbroken on Quter
4, 2) Ambient or Chilled Package Y or N
3) Received in Good 3) Present on Sample
) 5. Condition Y or N Y or N
5 4) Labels Indicate 4) Unbroken on
) Properly Preserved Sample Y or N
> " T : > Y N
Relin%ulshed Rec':lved Date Time Rehngunshed Rec;uved Date Time Discrepancies Between or COC Record Present
y y D y y Samples Lables and 5) Received Within Upon Sample Rec't
COC Record? Y or N Holding Times Y or N
4 Q\/ CED-EX \Ol 3\\‘(\'\ 1506 NOTES: Y or N

Page ___‘_ of +



ATTACHMENT D
INSITU HYDRAULIC CONDUCTIVITY (SLUG TEST) DATA




Client: NAVFACENGCOM LANTDIV

Company: Baker Environmental, Inc.

Location: Roosevelt Roads Naval Station

Project:

62470-277-0000-09020

Tow Way Fuel Farm - 7MWO0Z2A Falling Head

10. e 1T T 7T T T T T 7T T T 010

Displacement (ft)
e
e
%f

0.01

1 ITIIHT ST T T

0.001 1 1 1 I I | L 11 | l I | L1 1 |

i1 IIIII” 11 11l

|| llllld

Lo itl Hl

6. 12. 18.
Time (min)

24.

30.

DATA SET:
7MWO2AF .DAT
03/02/98

AQUIFER MODEL:

Unconfined

SOLUTION METHOD:

Bouwer-Rice

PROJECT DATA:
test date: 10/31 - 11/1 1997
test well: 7MWO2A
obs. well: 7MWO2A

TEST DATA:
HO 1. ft

rc 0.08333 ft
rw 0.25 ft

L 20. ft

b 24.2 ft

H 24 .2 ft

oo ou

o u

PARAMETER ESTIMATES
K 0.08084 ft/day
yO 0.1035 ft

i

AQTESOLV




\
Client: NAVFACENGCOM LANTDIV

Company: Baker Environmental, Inc.

Location: Roosevelt Roads Naval Station

Project: 62470-277-0000-09020

Tow Way Fuel Farm — 7“MWO0ZA

Rising Head

[o]
00000

L 1 IIIIHI

o
3

L 1 itIls

O e o B
1.
E —
H -
o
&
5 0.1 é_
Q [
-Cg -
= ~
a —
[an] |
0.01 =
0.001
0 2.

4. 6.
Time (min)

@

DATA SET:
7MWO2AR . DAT
03/02/98

AQUIFER MODEL:

Unconfined

SOLUTION METHOD

Bouwer—-Rice

PROJECT DATA:

test date: 10/31 - 11/1 1997

test well: 7MWOZ2A
obs. well: 7MWO2A

TEST DATA:
HO = 1. ft

rc = 0.08333 ft
rw = 0.25 ft

L = 20. ft

b = 24.2 ft
H=24.2 ft

PARAMETER ESTIMATES

K
y0

0.2631 ft/day
0.2488 ft

AGTESOLV




Client: NAVFACENGCOM - LANTDIV

Company: Baker Environmental, Inc.

Location: Roosevelt Roads Naval Station

Project:

62470-277-0000-09020

Tow Way Fuel Farm - 7MWO5’RiSing

Head

10. e 1T T T 777

Displacement (ft)
o

I IIIIl””

0.01

I ITIIHT

I A

1 1 lIIIHI

11 LIIIHl

|

FELLL]

DATA SET:
7MWOSR . DAT
03/02/98

AQUIFER MODEL:

Unconfined

SOLUTION METHOD:

Bouwer-Rice

PROJECT DATA:

test date: 10/31 - 11/1 1997

test well: 7MW05
obs. well. 7MW0OS

TEST DATA:
HO 1. ft

rc .08333 ft
rw .25 ft

L .75 ft

b .75 ft

H .75 ft

s s
wwwoo

0.001 [ L1 1 I I I I I [ 1 1 | l A1 ] 1

PARAMETER ESTIMATES

K
yO

1.227 ft/day
0.3859 ft

o

AQTESOLV




Client: NAVFACENGCOM LANTDIV Company: Baker Environmental, Inc.

Location: Roosevelt Roads Naval Station Project: 62470-277-0000-09020

Tow Way Fuel Farm — 7MW06 Rising Head

DATA SET:
7MWOBR . DAT
03/02/98

10. 'L [7 b LR I Tl
AQUIFER MODEL:

unconfined

SOLUTION METHOD:

Bouwer-Rice

I
LIl

PROJECT DATA:
test date: 10/31 - 11/1 1997
test well: 7MW06
obs. well: 7MWOB

P bILIHI

| lIIIHI

TEST DATA:
HO 1. ft

rc 0.08333 ft
rw 0.25 ft

L 17.8 ft

b 17.8 ft

H 17.8 ft

onon

(o] o0

Displacement (ft)
o

T lllllw
L1 [IIIHI

00000

0000000 O

O 0000000000 00000000 ( PARAMETER ESTIMATES
K 86.6 ft/day
y0 4.558 ft

(o]
(o]

(o]

0.01

T lllll”

Pt IIlH%

0.001 I . | I T I [ 1 1 i | I I I
0. 0.04 0.08 0.12 0.16 0.2

Time (min)

AQTESOLV




Client: NAVFACENGCOM LANTDIV

Company: Baker Environmental, Inc.

Location: Roosevelt Roads Naval Station

Project:

62470-277-0000-09020

Tow Way Fuel Farm — UGW-16 Rising Head

Displacement (ft)

s

e
[

0.01

O
......

1 llllHl 11 Illlld

I 1 llllHI

|

0.001
0

16. 24.

Time (min)

DATA SET:
UGW-16R.DAT
03/02/98

AQUIFER MODEL:

Unconfined

SOLUTION METHOD

Bouwer-Rice

PROJECT DATA:
test date: 10/31 - 11/1 1997
test well: UGW-16
obs. well: UGW-16

TEST DATA:
HO = 1. ft

rc = 0.08333 ft
rw = 0.25 ft

L = B.05 ft

b = B.05 ft
H=8.05 ft

PARAMETER ESTIMATES:
K 0.2493 ft/day
y0 = 0.3295 ft
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ENVIRONMENTAL ANALYTICAL RESULTS




Original Analytical Results - RECRA LabNet

IMW07-02  7TMW07-03 TMW07-04 7TMW07-05 7TMW07-06 7TMWO05-01 7MWO05-02 7MWO05-03 7MWO05-04 7MWO05-06

tal Petroleum Hydrocarbons
:sel Range Organics (mg/kg) 65U 7U 74U 7.1U 7.1U 65U g U 7U 68U 7U
soline Range Organics (ug/kg) 54 U 56 U 61U 59U 57U 53U 64 U 56 U 56 U 291
soline Range Organics (ug/L)
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Original Analytical Results - RECRA LabNet

TMW06-01  TMW06-02  7TMW06-03  TMW06-04 TMWO06-05 7MW06-06 TBO1

Total Petroleum Hydrocarbons

Diesel Range Organics (mg/kg) 73U 73U 11U 8.6 U 74U 82U

Gasoline Range Organics (ug/kg) 60 U 59U 94 U 70 U 60 U 67U

Gasoline Range Organics (ug/L) 50U
20f2

11/24/97



GEOTECHNICAL TESTING DATA AND RESULTS




v N Ei -
WANAGERS DEQIGHERS CONSULTANS

Table 1
Geotechnical Tests Performed, Reference Methods and Test Numbers
Test Parameter Method' Test Numbers
Grain Size by Sieve and Hydrometer D 421/422 9

' All analytical methods derived from the Annual Book of ASTM Standards, Section 4. Volume 4.08, Soil and Rock; building Stones;
Geotextiles. American Society of Testing Materials, Philadeiphia, PA, 1993 unless noted otherwise.

geotechirecrageotresults\9710G709.doc

11/11/97
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

GEOTECHNICAL TESTING DATA AND RESULTS
PROJECT Recra LabNet/Chicago/Baker PROJECT SAMPLE L.D. |7MW07-02 PROJECT ANALYST WB
JOB NUMBER  [9710G709 ETL SAMPLE NUMBER [001 QA/QC ANALYST RWF
P. O. NUMBER {UP01172 DATE RECEIVED 10/29/97 DATE COMPLETED 11/06/97
PARTICLE SIZE DISTRIBUTION EFFECTIVE SIZES SAMPLE DESCRIPTION
U. S. Standard Diameter Diameter brown silty or clayey GRAVEL
Sieve Size mm % Finer % Finer mm with 37% sand and 15% silt or clay
3" 75.00 100.0 60 8.290
14" 37.50 100.0 30 0.939
3/4" 19.00 74.0 10 NA
3/8" 9.500 62.7 Uniformity Gradation Unified Soil Classification System (USCS)
#4 4,750 52.1 Coefficient Coefficient Group Symbol
#10 2.000 40.7 NA NA GM or GC
#20 0.850 29.1
#50 0.300 20.7
#100 0.150 17.2
#200 0.075 14.7
HYDROMETER 0.0430 13.7
0.0309 12.9
0.0223 11.6
0.0159 11.2
0.0118 10.4
0.0085 9.5
0.0061 8.7
0.0044 7.4
0.0031 6.1
0.0022 5.7
0.0013 4.8
0.0009 44
NOTES.
NA=NOT APPLICABLE

GSC1.XLS
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

PARTICLE-SIZE DISTRIBUTION CURVE
PROJECT SAMPLE TMW07-02, ETL SAMPLE 9710G709-001
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

GEOTECHNICAL TESTING DATA AND RESULTS
PROJECT Recra LabNet/Chicago/Baker PROJECT SAMPLE L.D. |7MW(7-03 PROJECT ANALYST WB
JOB NUMBER 9710G709 ETL SAMPLE NUMBER {002 QA/QC ANALYST RWF
P. O.NUMBER |JUP01172 DATE RECEIVED 10/29/97 DATE COMPLETED 11/06/97
PARTICLE SIZE DISTRIBUTION EFFECTIVE SIZES SAMPLE DESCRIPTION
U. S. Standard Diameter Diameter brown silty or clayey GRAVEL
Sieve Size mm % Finer % Finer mm with 40% sand and 15% silt or clay
3" 75.00 100.0 60 5.963
14" 37.50 100.0 30 0.944
3/4" 19.00 91.3 10 NA
3/8" 9.500 74.7 Uniformity Gradation Unified Soil Classification System (USCS)
#4 4.750 55.0 Coefficient Coefficient Group Symbol
#10 2.000 40.2 NA NA GM or GC
#20 0.850 29.1
#50 0.300 21.3
#100 0.150 17.8
#200 0.075 14.9
HYDROMETER 0.0427 15.2
0.0309 13.8
0.0222 12.9
0.0159 12.0
0.0118 11.1
0.0085 10.2
0.0061 9.3
0.0044 7.9
0.0031 7.0
0.0022 6.5
0.0013 5.2
0.0009 4.7
NOTES"
NA=NOT APPLICABLE

GSC2.XLS
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ENVIRONMUENTAL TECHNOLOGY LABORATORY

ROY |

L WESTON, INC.

PARTICLE-SIZE DISTRIBUTION CURVE
PROJECT SAMPLE "TMW07-03, ETL SAMPLE 9710G709-002
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

GEOTECHNICAL TESTING DATA AND RESULTS
PROJECT Recra LabNet/Chicago/Baker PROJECT SAMPLE 1.D. |7MW05-01 PROJECT ANALYST WB
JOB NUMBER |9710G709 ETL SAMPLE NUMBER [006 QA/QC ANALYST RWF
P. 0. NUMBER |UP01172 DATE RECEIVED 10/29/97 DATE COMPLETED 11/06/97
PARTICLE SIZE DISTRIBUTION EFFECTIVE SIZES SAMPLE DESCRIPTION
U. S. Standard Diameter Diameter brown silty or clayey SAND
Sieve Size mm % Finer % Finer mm with 30% gravel and 28% silt or clay
3" 75.00 100.0 60 1.992
1" 37.50 100.0 30 0.103
3/4" 19.00 95.1 10 NA
3/8" 9.500 80.6 Uniformity Gradation Unified Soil Classification System (USCS)
#4 4.750 69.9 Coefficient Coefficient Group Symbol
#10 2.000 60.1 NA NA SM or SC
#20 0.850 49.5
#50 0.300 38.7
#100 0.150 32.8
#200 0.075 28.4
HYDROMETER 0.0372 25.8
0.0269 24.8
0.0194 237
0.0142 21.6
0.0106 20.5
0.0077 18.9
0.0056 16.8
0.0041 14.6
0.0030 12.5
0.0021 11.4
0.0013 9.8
0.0009 8.7
NOTES
NA=NOT APPLICABLE

GSC6.XLS
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

PARTICLE-SIZE DISTRIBUTION CURVE
PROJECT SAMPLE 7MW05-01, ETL SAMPLE 9710G709-006

U. S. STANDARD SIEVE
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

GEOTECHNICAL TESTING DATA AND RESULTS
PROJECT Recra LabNet/Chicago/Baker PROJECT SAMPLE 1.D. |7TMWO05-02 PROJECT ANALYST WB
JOB NUMBER [9710G709 ETL SAMPLE NUMBER [007 QA/QC ANALYST RWF
P. 0.NUMBER |UP01172 DATE RECEIVED 10/29/97 DATE COMPLETED 11/06/97
PARTICLE SIZE DISTRIBUTION EFFECTIVE SIZES SAMPLE DESCRIPTION
U. S. Standard Diameter Diameter yellow brown silty or clayey SAND
Sieve Size mm % Finer % Finer mm with 21% gravel and 23% silt or clay
3" 75.00 100.0 60 1.884
14" 37.50 100.0 30 0.227
3/4" 19.00 100.0 10 NA
3/8" 9.500 99.4 Uniformity Gradation Unified Soil Classification System (USCS)
#4 4,750 79.2 Coefficient Coefficient Group Symbol
#10 2.000 61.6 NA NA SM or SC
#20 0.850 46.1
#50 0.300 329
#100 0.150 26.9
#200 0.075 23.1
HYDROMETER 0.0444 19.5
0.0318 18.2
0.0227 17.5
0.0161 16.8
0.0120 14.7
0.0086 14.0
0.0061 12.7
0.0044 11.3
0.0031 9.9
0.0022 9.2
0.0013 7.8
0.0009 6.5
NOTES®
NA=NOT APPLICABLE

GSC7.XLS
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

PARTICLE-SIZE DISTRIBUTION CURVE
PROJECT SAMPLE "MW05-02, ETL SAMPLE 9710G709-007

U S. STANDARD SIEVE
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

GEOTECHNICAL TESTING DATA AND RESULTS
PROJECT Recra LabNet/Chicago/Baker PROJECT SAMPLE 1.D. |[7TMW06-01 PROJECT ANALYST WB
JOB NUMBER [9710G709 ETL SAMPLE NUMBER [011 QA/QC ANALYST RWF
P. 0. NUMBER [UP01]72 DATE RECEIVED 10/29/97 DATE COMPLETED 11/06/97
PARTICLE SIZE DISTRIBUTION EFFECTIVE SIZES SAMPLE DESCRIPTION
U. S. Standard Diameter Diameter red brown silty or clayey SAND
Sieve Size mm % Finer % Finer mm with 35% gravel and 26% silt or clay
3" 75.00 100.0 60 3.702
11" 37.50 100.0 30 0.193
3/4" 19.00 93.3 10 NA
3/8" 9.500 77.2 Uniformity Gradation Unified Soil Classification System (USCS)
#4 4.750 63.2 Coefficient Coefficient Group Symbol
#10 2.000 51.6 NA NA SM or SC
#20 0.850 40.2
#50 0.300 32.6
#100 0.150 29.0
#200 0.075 25.6
HYDROMETER 0.0384 24.5
0.0279 228
0.0205 20.7
0.0147 19.6
0.0110 18.0
0.0079 17.5
0.0057 15.8
0.0041 14.2
0.0029 13.1
0.0021 12.1
0.0012 11.0
0.0009 10.4
NOTES '
NA=NOT APPLICABLE

GSCI1L.XLS
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

PARTICLE-SIZE DISTRIBUTION CURVE
PROJECT SAMPLE 7TMW06-01, ETL. SAMPLE 9710G709-011
U. S. STANDARD SIEVE HYDROMETER
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

GEOTECHNICAL TESTING DATA AND RESULTS
PROJECT Recra LabNet/Chicago/Baker PROJECT SAMPLE L.D. |{7MW06-03 PROJECT ANALYST WB
JOB NUMBER  {9710G709 ETL SAMPLE NUMBER |013 QA/QC ANALYST RWF
P.O.NUMBER {UP01172 DATE RECEIVED 10/29/97 DATE COMPLETED 11/06/97
PARTICLE SIZE DISTRIBUTION EFFECTIVE SIZES SAMPLE DESCRIPTION
U. S. Standard Diameter Diameter gray silty or clayey SAND
Sieve Size mm % Finer % Finer mm with 4% gravel and 49% silt or clay
3" 75.00 100.0 60 0.168
145" 37.50 100.0 30 NA
3/4" 19.00 97.9 10 NA
3/8" 9.500 97.6 Uniformity Gradation Unified Soil Classification System (USCS)
#4 4.750 95.6 Coefficient Coefficient Group Symbol
#10 2.000 90.5 NA NA SMor SC
#20 0.850 86.3
#50 0.300 73.6
#100 0.150 58.1
#200 0.075 48.5
HYDROMETER 0.0420 41.4
0.0299 40.2
0.0217 36.7
0.0157 332
0.0115 32.0
0.0083 285
0.0060 26.2
0.0043 21.5
0.0031 19.2
0.0022 16.8
0.0013 15.7
0.0009 12.3
NOTES:
NA=NOT APPLICABLE

GSCI3.XLS
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

PARTICLE-SIZE DISTRIBUTION CURVE
PROJECT SAMPLE TMW06-03, ETL SAMPLE 9710G709-013
U. S. STANDARD SIEVE HYDROMETER
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

GEOTECHNICAL TESTING DATA AND RESULTS
PROJECT Recra LabNet/Chicago/Baker PROJECT SAMPLE 1.D. |7TMW06-04 PROJECT ANALYST WB
JOB NUMBER  [9710G709 ETL SAMPLE NUMBER (014 QA/QC ANALYST RWF
P. 0. NUMBER |JUP01172 DATE RECEIVED 10/29/97 DATE COMPLETED 11/06/97
PARTICLE SIZE DISTRIBUTION EFFECTIVE SIZES SAMPLE DESCRIPTION
U. S. Standard Diameter Diameter Light gray silty or clayey SAND
Sieve Size mm % Finer % Finer mm with 21% gravel and 28% silt or clay
3" 75.00 100.0 60 1.512 Contains broken sea shells
14" 37.50 100.0 30 0.108
3/4" 19.00 100.0 10 NA
3/8" 9.500 935.8 Uniformity Gradation Unified Soil Classification System (USCS)
#4 4.750 79.1 Coefficient Coefficient Group Symbol
#10 2.000 63.9 NA NA SM or SC
#20 0.850 548
#50 0.300 41.7
#100 0.150 322
#200 0.075 28.3
HYDROMETER 0.0391 28,5
0.0282 272
0.0208 23.9
0.0151 21.9
0.0113 20.0
0.0081 18.7
0.0058 173
0.0042 15.4
0.0030 14.1
0.0022 12.7
0.0013 1.4
0.0009 9.5
NOTES
NA=NOT APPLICABLE

GSC14.XLS
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#10

PARTICLE-SIZE DISTRIBUTION CURVE
PROJECT SAMPLE "7MW06-04, ETL SAMPLE 9710G709-014

ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY
U. S. STANDARD SIEVE
3/4" 3/8" #4
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

GEOTECHNICAL TESTING DATA AND RESULTS
PROJECT Recra LabNet/Chicago/Baker PROJECT SAMPLE 1.D. [TMW06-05 PROJECT ANALYST WB
JOB NUMBER [9710G709 ETL SAMPLE NUMBER [015 QA/QC ANALYST RWF
P. O. NUMBER |UP01172 DATE RECEIVED 10/29/97 DATE COMPLETED 11/06/97
PARTICLE SIZE DISTRIBUTION EFFECTIVE SIZES SAMPLE DESCRIPTION
U. S. Standard Diameter Diameter yellow brown silty or clayey SAND
Sieve Size mm % Finer % Finer mm with 37% gravel and 15% silt or clay
3" 75.00 100.0 60 4.350
12" 37.50 100.0 30 0.903
3/4" 19.00 87.7 10 NA
3/8" 9.500 80.7 Uniformity Gradation Unified Soil Classification System (USCS)
#4 4.750 63.0 Coefficient Coefficient Group Symbol
#10 2.000 42.5 NA NA SM or SC
#20 0.850 294
#50 0.300 214
#100 0.150 17.8
#200 0.075 15.0
HYDROMETER 0.0457 1.5
0.0327 10.6
0.0235 9.6
0.0167 9.1
0.0124 8.2
0.0088 7.3
0.0063 6.3
0.0045 5.4
0.0032 4.9
0.0023 1.0
0.0013 3.5
0.0010 3.0
NOTES'
NA=NOT APPLICABLE

GSCI3.XLS

11/11/97
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PARTICLE-SIZE DISTRIBUTION CURVE
PROJECT SAMPLE TMW06-05, ETL SAMPLE 9710G709-015

ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

GEOTECHNICAL TESTING DATA AND RESULTS
PROJECT Recra LabNet/Chicago/Baker PROJECT SAMPLE 1.D. |7MW06-06 PROJECT ANALYST WB
JOBNUMBER [9710G709 ETL SAMPLE NUMBER [016 QA/QC ANALYST RWF
P. 0. NUMBER |UP01172 DATE RECEIVED 10/29/97 DATE COMPLETED 11/06/97
PARTICLE SIZE DISTRIBUTION EFFECTIVE SIZES SAMPLE DESCRIPTION
U. S. Standard Diameter Diameter gray silty or clayey SAND
Sieve Size mm % Finer % Finer mm with 14% gravel and 16% silt or clay
3" 75.00 100.0 60 1.752
14" 37.50 100.0 30 0.423
3/4" 19.00 100.0 10 NA
3/8" 9.500 96.1 Uniformity Gradation Unified Soil Classification System (USCS)
#4 4.750 85.7 Coefficient Coefficient Group Symbol
#10 2.000 64.6 NA NA SM or SC
#20 0.850 43.3
#50 0.300 26.1
#100 0.150 204
#200 0.075 16.4
HYDROMETER 0.0460 16.1
0.0327 15.4
0.0235 14.0
0.0167 13.3
0.0124 11.9
0.0088 11.3
0.0063 9.9
0.0045 7.8
0.0032 6.5
0.0023 5.1
0.0013 4.4
0.0010 3.7
NOTES®
NA=NOT APPLICABLE

GSC16.XLS
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY
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ENVIRONMENTAL ANALYTICAL RESULTS




Original Analytical Results - RECRA LabNet

TMW09-01 TMW09-02 7MW09-03 TMW09-04 7TMW09-05 TMW09-06 7TMW09-08 7MW09-09 TMW09-07 7MW09-10 TBO2

rtal Petroleum Hydrocarbons

esel Range Organics (mg/kg) 76U 750 68U 87U 74U 8.1U 77U 7.1U0 g U 7.1U
asoline Range Organics (ug/kg) 61U 60 U 56 U 71U 620 480 3717 327 511 57U
asoline Range Organics (ug/L) 50U

9170G713.xls 1ofl 11/24/97



GEOTECHNICAL TESTING DATA AND RESULTS




v U Es .
MANAGERS DESIHERS CONSUL TaNT

Table 1

Geotechnical Tests Performed, Reference Methods and Test Numbers

Test Parameter

Method’

Test Numbers

Grain Size by Sieve and Hydrometer

D 421/422

3

! Alf analytical methods derived from the Annual Book of ASTM Standards, Section 4. Volume 4.08, Soil and Rock; building Stones;
Geotextiles. American Society of Testing Materials, Philadelphia, PA, 1993 unless noted otherwise.

geotech\recrageo\results\9710G713.doc

11/12/97



RECRA LabNet Use Only

Custody Transfer riecord/Lab Work Request

RECRA
LabNet

[.

’?) P RECRA LabNet
Q7106 7] negersers IS,
Client RCCTO\ LA\')N(* C))\'OG\%O ype Container /G Sample ei
(&) Volume Iy and-
Project # b d Delivered” -
pate fec'd. 12125197 pmen IMEY. Preservative notes: /=X
RECRA PM BOSCO O CEZ ::3:.";2'?50 C“’J“ 2 Ambient or chilled
Cllent Contact/Phone Si2€ NOTES:
RECHA s Onl Client ID/Description Matrix g::r 3 Received Broken/
Leaking (Improperly
Q0| 72Mmuog - 01 10las)g | © Sealed)
Q05 \ oS toJayfa Y N
Ol + 10 4 | L 3 NOTES:
4 Properly Preserved
Y N
NOTES:
5 Recéived Within
Holding Times
Y N
NOTES:
COC Tape Was:
1 Present on Quter
Package Y N
2 Unbroken on Outer
Package Y N
3 Present on Sample
Y N
Matrix: W-Water DS-DrumSolids  X- Other Special Instructions: 4 Unbroken on Sam$’9 "
S - Soll 0-0l DL - Drum Liquids NOTES:
SE - Sediment A - Alr F-Flish :
SO - Solid W1-Wipe L -EP/TCLP Leachate
COC Record Was:
ltem/Reason Relinquished by Recelved by Date Time item/Reason | Relinquished by Recelved by Date Time 1 Present Upon Receipt
A\ %%M FY}-—? ETL '%&gfij /510 of Samples Y N
f o p '3 10 78 .
3l /]Aﬂ“bﬂ EiL /21![} 13 Discrepancies Between

Sample Labels and COC
Record? Y N
NOTES:




ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

GEOTECHNICAL TESTING DATA AND RESULTS
PROJECT Recra LabNet/Chicago/Baker PROJECT SAMPLE 1.D. |7TMW09-01 PROJECT ANALYST JRA
JOBNUMBER }9710G713 ETL SAMPLE NUMBER [001 QA/QC ANALYST RWF
P.O.NUMBER |UP01172 DATE RECEIVED 10/29/97 DATE COMPLETED 11/05/97
PARTICLE SIZE DISTRIBUTION EFFECTIVE SIZES SAMPLE DESCRIPTION
U. S. Standard Diameter Diameter light yellowish brown silty or clayey SAND
Sieve Size mm % Finer % Finer mm with 24% gravel and 34% silt or clay
3" 75.00 100.0 60 1.602
172" 37.50 100.0 30 NA
3/4" 19.00 91.3 10 NA
3/8" 9.500 84.9 Uniformity Gradation Unified Soil Classification System (USCS)
#4 4,750 75.6 Coefficient Coefficient Group Symbol
#10 2.000 63.4 NA NA SMor SC
#20 0.850 53.5
#50 0.300 442
#100 0.150 39.0
#200 0.075 344
HYDROMETER 0.0427 32.9
0.0307 30.9
0.0219 29.9
0.0158 27.0
0.0116 26.0
0.0083 24.0
0.0060 21.1
0.0043 19.1
0.0031 18.1
0.0022 16.2
0.0013 15.2
0.0009 13.2
NOTES
NA=NOT APPLICABLE

GSC1.XLS

11/12/97



ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

PARTICLE-SIZE DISTRIBUTION CURVE
PROJECT SAMPLE TMW09-01, ETL SAMPLE 9710G713-001

U. S. STANDARD SIEVE

HYDROMETER

| | | A
' : . ;
i i . 1
! A, , n
: i
| i B L — B
4 : ‘ .
” N + \
A : —- e S 4 NI
; ; ‘ : i
E i — —- - e + cade S
! ' I ; [hd
[ L - S S WSS ey /
i i i A
oo e b e + 4 e -
e s et Bt et B
L N o __ i A e ]
ﬂ — : < N — s - —
I : _ L.
! ; ! P
| i i !
' I
| | -
[ I . i H
ﬁ P
i
/ _
\% —
. o
o
Qb T e X R S
e \ .
m - - 4 - - = it R R AR B S
— i
It 1
o : \ i
ol : a w
3t i H
! 1
i 1 |
M |
_ i
< i i
L B ST S - R i [ - = I PR R
A9 __
f
|
S - . [ S
3+ / ! :
. R \\ | |
) ;

v _ - A
< - o I - : o=
I+ - YT

: P — e
. i
. _ .
= - - - e
Q= T - R T
I3 X
= ] i
<t - H
= ; - I S _ it
™ I
1 i 1
; H H
i t
; ; J— e
T ST |
X _ T 2 SRS ST
N N 1 i
_ s _ e e
. N — e ]
= _ _ i i
O : L H _ : R 1
. . — : H
o o = o o = = o o o o
o (=)} 0o o Yol gl < o o —

0.001

0.01

0.1

10

100

GRAIN SIZE IN MILLIMETERS

SILT OR CLAY

SAND

GRAVEL

11/12/97

GSC1.XLS



ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

GEOTECHNICAL TESTING DATA AND RESULTS
PROJECT Recra LabNet/Chicago/Baker PROJECT SAMPLE 1.D. |7MW(09-05 PROJECT ANALYST JRA
JOBNUMBER [9710G713 ETL SAMPLE NUMBER |005 QA/QC ANALYST RWF
P. 0. NUMBER |UP01172 DATE RECEIVED 10/29/97 DATE COMPLETED 11/05/97
PARTICLE SIZE DISTRIBUTION EFFECTIVE SIZES SAMPLE DESCRIPTION
U. S. Standard Diameter Diameter light yellowish brown SILT or CLAY
Sieve Size mm % Finer % Finer mm with 5% gravel and 45% sand
3" 75.00 100.0 60 0.224
114" 37.50 100.0 30 NA
3/4" 19.00 100.0 10 NA
3/8" 9.500 98.8 Uniformity Gradation Unified Soil Classification System (USCS)
#4 4.750 95.2 Coefficient Coefficient Group Symbol
#10 2.000 84.0 NA NA ML, CL, MH, or CH
#20 0.850 74.0
#50 0.300 63.4
#100 0.150 56.6
#200 0.075 50.5
HYDROMETER 0.0380 47.6
0.0277 445
0.0201 414
0.0146 38.4
0.0108 36.3
0.0078 343
0.0057 30.2
0.0041 27.1
0.0029 25.0
0.0021 23.0
0.0012 22.0
0.0009 18.9
NOTES
NA=NOT APPLICABLE

GSCS.XLS

11/12/97




ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

PARTICLE-SIZE DISTRIBUTION CURVE
PROJECT SAMPLE "MW09-05, ETL SAMPLE 9710G713-005
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

GEOTECHNICAL TESTING DATA AND RESULTS
PROJECT Recra LabNet/Chicago/Baker PROJECT SAMPLE 1.D. |7TMW09-10 PROJECT ANALYST JRA
JOBNUMBER  [9710G713 ETL SAMPLE NUMBER [010 QA/QC ANALYST RWF
P. 0. NUMBER {UP01172 ' DATE RECEIVED 10/29/97 DATE COMPLETED 11/05/97
PARTICLE SIZE DISTRIBUTION EFFECTIVE SIZES SAMPLE DESCRIPTION
U. S. Standard Diameter Diameter brownish yellow silty or clayey SAND
Sieve Size mm % Finer % Finer mm with 26% gravel and 17% silt or clay
3" 75.00 100.0 60 3.144
115" 37.50 100.0 30 0.587
3/4" 19.00 . 100.0 10 NA
3/8" 9.500 90.9 Uniformity Gradation Unified Soil Classification System (USCS)
#4 4.750 73.8 Coefficient Coefficient Group Symbol
#10 2.000 50.2 NA NA SM or SC
#20 0.850 34.9
#50 0.300 24.6
#100 0.150 20.2
#200 0.075 16.6
HYDROMETER 0.0460 17.1
0.0330 15.7
0.0236 14.2
0.0169 12.7
0.0124 12.0
0.0088 11.3
0.0063 10.5
0.0045 9.1
0.0032 9.1
0.0023 7.6
0.0013 6.9
0.0009 6.1
NOTES
NA=NOT APPLICABLE

GSC10.XLS 11/12/97




ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

PARTICLE-SIZE DISTRIBUTION CURVE
PROJECT SAMPLE "TMW09-10, ETL SAMPLE 9710G713-010
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1% 34 38 H4 #10 #20 450 #100  #200
100 - “v-" "“';' T ‘. ‘:“ ""._"" oo ?: M i r T T T ] i i _‘""' e
I T ; B : ; i | ' I | |
SRR . .\“‘\ ? ! 3 .
il : i | o
p 0 ASERT I T - . T T
E : } HEE 1 . i i
R R ns | | |
E SRR | | |
N 70 . i i I Lot B RENE
T | N NI !
F 60 | S 1 O | IR SR
1 ‘ . P Do
N ‘ ; i , T IR
E S0 iihi | . - 1 : IR LR -
R o | ) | | SR
j P : 1 : } ‘\‘ |
; IR | — R -
Y AR . | | i
I | ! ‘
! L T S A
G | | | | ] N T
H ' : o T | v T
T o | L e, |
B e | | ? -
i | | * : | R e
| e : : : R ‘
S NN 1 18 O 1 O AN L b | SANEN o
10 1 0.1 0.01 0.001
S GRAIN SIZE IN MILLIMETERS _
: GRAVEL [ ____SAND [ SILT OR CLAY )

GSC10.X1S 11/12/97



ENVIRONMENTAL ANALYTICAL RESULTS




Original Analytical Results - RECRA LabNet

TMW09-11 TMW09-11D 7TMW09-12 TMW09-12D 7MWO08-01 7MWO08-01D 7MWO08-02 7MW08-02D TBO03

Total Petroleum Hydrocarbons

Diesel Range Organics (mg/kg) 3.1 U 7.8 U 77U 77U 11 9.7 7.9 12

Gasoline Range Organics (ug/kg) 65U 9 62 U 62U 550 52U 55U 55U

Gasoline Range Organics (ug/L) 50U

9710G734.xls 1ofl 11/24/97



GEOTECHNICAL TESTING DATA AND RESULTS




ATE3NI

UAAGERS DESIGHERY CONSULTANTY

Table 1
Geotechnical Tests Performed, Reference Methods and Test Numbers
Test Parameter Method' Test Numbers
Grain Size by Sieve and Hydrometer D 421/422 2

! All analytical methods derived from the Annual Book of ASTM Standards, Section 4. Volume 4.08, Soil and Rock; building Stones;
Geotextiles. American Society of Testing Materials, Philadelphia, PA, 1993 unless noted otherwise.

geotech\recrageotresults\9710G734.doc

11/11/97



RECRA LabNet Use Only

G4710G72Y

Custody Transfer Record/Lab Work Request

RECRA
LabNet

LA

Refrigerator#

Sh

#/Type Container | ).

RECRA LabNet
Use Only

Client _ﬁi;m;&bﬂd_(:_’\\_mgg___
Volume

2 Ambient or chilled
NOTES:

3 Received Broken/
Leaking (Improperly
Sealed)

Y N
NOTES:
4 Properly Preserved
Y N
NOTES:
5 Received Within
Holding Times
Y N
NOTES:
COC Tape Was:
1 Present on Outer
Package Y N
2 Unbroken on Outer
Package Y N
3 Present on Sample
Y N
4 Unbroken on Sample
Y N
NOTES:

Proloct # )de
Date Rec'd. —'C1 28197 pate n/13/97 Preservative
RECRA PM fbosco Romirez ANALYSIS Groin
Client Contact/Phone REQUESTED Size
RECRA Use Only Date
Lab ID c,":"',./;u,,"q‘.,""'m Matrix | - llected

002 | 7Mwod - - o S |ohvar | C

Q05 | IMWog -0\ 1 lrelaa/eq |C
Matrix: W-Water DS-DrumSolids  X- Other Special Inatructions:
S - Soll 0-Ofl  DL-Drum Liquids
SE-Sediment A-Alr  F-Fish
80-Solld  Wl-Wips L -EP/TCLP Leschats

Rem/Reason Rellnquished by Recelved by Date Time Item/Reason Relinquished by Recelved by Time
—al) N Bl 9’ == £72, 2 [ 1515
2l (ddadle £70 VA5 1130

COC Record Was:
1 Present Upon Receipt
of Samples Y N

Discrepancies Between
Sample Labels and COC
Record? Y N
NOTES:




ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

GEOTECHNICAL TESTING DATA AND RESULTS
PROJECT Recra LabNet/Chicago/Baker PROJECT SAMPLE 1.D. |7MW09-12 PROJECT ANALYST JRA
JOBNUMBER {9710G734 ETL SAMPLE NUMBER {003 QA/QC ANALYST RWF
P. 0. NUMBER |UP01172 DATE RECEIVED 10/29/97 DATE COMPLETED 11/05/97
PARTICLE SIZE DISTRIBUTION EFFECTIVE SIZES SAMPLE DESCRIPTION
U. S. Standard Diameter Diameter light yellowish brown silty or clayey SAND
Sieve Size mm % Finer % Finer mm with 25% silt or clay
3" 75.00 100.0 60 1.064
1" 37.50 100.0 30 0.134
3/4" 19.00 100.0 10 NA
3/8" 9.500 100.0 Uniformity Gradation Unified Soil Classification System (USCS)
#4 4.750 99.5 Coefficient Coefficient Group Symbol
#10 2.000 78.3 NA NA SM or SC
#20 0.850 55.8
#50 0.300 39.5
#100 0.150 314
#200 0.075 249
HYDROMETER 0.0453 27.3
0.0325 25.1
0.0233 23.0
0.0167 20.8
0.0124 18.7
0.0088 16.5
0.0063 14.4
0.0045 12.2
0.0032 11.2
0.0023 9.0
0.0013 8.0
0.0010 6.9
NOTES '
NA=NOT APPLICABLE

GSC3.XLS

H1/11/97
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

PARTICLE-SIZE DISTRIBUTION CURVE
PROJECT SAMPLE TMW(09-12, ETL SAMPLE 9710G734-003

U. S. STANDARD SIEVE
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY

GEOTECHNICAL TESTING DATA AND RESULTS
PROJECT Recra LabNet/Chicago/Baker PROJECT SAMPLE 1.D. |7MW08-01 PROJECT ANALYST JRA
JOB NUMBER  19710G734 ETL SAMPLE NUMBER {005 QA/QC ANALYST RWF
P. 0. NUMBER |[UP01172 DATE RECEIVED 10/29/97 DATE COMPLETED 11/05/97
PARTICLE SIZE DISTRIBUTION EFFECTIVE SIZES SAMPLE DESCRIPTION
U. S. Standard Diameter Diameter light grayish brown silty or clayey SAND
Sieve Size mm % Finer % Finer mm with 33% gravel and 18% silt or clay
3" 75.00 100.0 60 3.549
114" 37.50 100.0 30 0.426
3/4" 19.00 96.8 10 NA
3/8" 9.500 78.5 Uniformity Gradation Unified Soil Classification System (USCS)
#4 4.750 66.6 Coefficient Coefficient Group Symbol
#10 2.000 51.5 NA NA SM or SC
#20 0.850 39.2
#50 0.300 27.3
#100 0.150 222
#200 0.075 18.4
HYDROMETER 0.0427 18.4
0.0307 17.3
0.0220 16.2
0.0159 14.5
0.0118 13.4
0.0085 12.3
0.0061 10.7
0.0044 9.0
0.0031 8.5
0.0022 7.9
0.0013 6.8
0.0009 5.7
NOTES
NA=NOT APPLICABLE
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ENVIRONMENTAL ANALYTICAL RESULTS




9710G782.xls

Original Analytical Results - RECRA LabNet

7ERO1
10/28/97
Total Petroleum Hydrocarbons
Diesel Range Organics (mg/L) 0.12 U
Gasoline Range Organics (ug/L) 38J
BTEX (ug/L)
Benzene NA
Toluene NA
Ethylbenzene NA
Xylene (total) NA
lofl

7ERQ2
10/28/97

NA
NA

5U
5U
5U
5U

TBOo4
10/28/97

NA
50U

5U
5U
5U
5U
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Original Analytical Results - RECRA LabNet

TMWO05-01 7TMW06-01 7TMWO07-01 7MW08-01 7MW08-01 7TMW(9-01 TBOS
10/30/97 10/30/97 10/30/97 10/30/97 10/30/97 10/30/97 10/30/97

BTEX (ug/L)

Benzene 5U 5U SU 5U 5U 5U S5u
Toluene SU SU 5U 5U SU 5U suU
Ethylbenzene 5U 5U 5U 5U 5U S5u 5U
Xylene (total) 5U 5U 5U SU Su 5U 5U

9711G813.xls lofi
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Original Analytical Results - RECRA LabNet |

i
i

7IDW
10/31/97
BTEX (ug/kg)
Benzene 12U
Toluene 12U
Ethylbenzene 1.2 U
Xylene (total) 12U
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