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CONSULTANTS 
Professional Engineering and Environmental Services 

July 31, 1998 

Illinois Environmental Protection Agency 
Bureau of Land 
UST Section - Federal Facility 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, IL 62794-9276 

Attention: Donald Harrison, Environmental Protection Specialist 

SUBJECT REMEDIAL INVESTIGATION REPORT 
FIRE FIGHTING TRAINING UNIT 
GREAT LAKES NAVAL TRAINING CENTER 
GREAT LAKES, ILLINOIS 

Dear Mr. Harrison: 

On behalf of our Client, the Department of the Navy, please find the enclosed 
Remedial Investigation Report for the referenced project. 

The Report summarizes the subsurface investigation work performed at the site. 
The results of the laboratory analyses indicate that the contamination at the site 
is petroleum related and some residue contamination remains on site. 

The Report also includes a Tierl. and Tier 2 analysis according to the Tiered 
Approach to Corrective Action Objectives (TACO), 35 IAC Part 742. The 
analytical results at the site were compared to the residential remediation 
objectives in TACO. The Tier 1 Remediation Objectives were exceeded for the 
following routes of exposure: 

Groundwater ingestion for benzene and naphthalene 
Soil migration to groundwater for benzene, ethylbenzene and toulene and 
xylene 

Moline Chicago Joliet Peoria Davenport Beloit Columbus 

1001 16th Street, Moline, Illinois 61 265 (309) 757-9800 FAX (309) 757-9812 
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The Tier 2 analysis includes modeling of the groundwater ingestion and the soil 
migrating to groundwater routes of exposure. The modeling indicates that the 
contamination will not migrate off site, and will not impact the nearest receptor, 
the headwaters of Skokie Ditch. Since the Tier 1 Remediation Objectives were 
exceeded, Great Lakes Naval Training Center proposes an institutional control to 
prohibit the installation and use of potable water supply wells. 

An engineering barrier to prevent potential inhalation exposure is not 
recommended since contaminated soil, although detected in excess of the 
inhalation objective for benzene, is below 3 feet of depth and is (or will be) below 
the water table. The soil leaching to groundwater model clearly covers the likely 
exposure route, if any, for the residual soil contamination. 

Great Lakes Naval Training Center will be submitting a separate request for site 
closure. That submittal will include a copy of the institutional control and a 
description of the procedures for implementation. 

Thank you for your assistance with this project. 

Sincerely, 

BELING CONSULTANTS, INC. 

Fred W. Lawrence, CPG 
Senior Hydrogeologist 

Molly E. Arp Newell, PG, CHMM 
Manager, Environmental Compliance 

cc: Job #29886 

BELING 
CONSULTANTS 
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1.0 INTRODUCTION 

The location and site history of the Fire Fighting Training Unit at the Great Lakes Naval 
Training Center was described in the Trench Activity Report dated July 1998. For 
purposes of the remedial investigation the site is defined by the fenced area of the 
former FFTU, extending to the west to the headwaters of Skokie Ditch. All stormwater 
runoff from the site leaves the site at the headwaters shown on Figure 1. 

The subsurface investigation at the site was conducted in three phases. In the first 
phase soil samples were collected from the trenches made during demolition of the 
piping and other subsurface structures at the site. This is described in the Trench 
Activity Report. The locations of the trench soil samples are shown on Figure 2. 

The second phase of the subsurface investigation utilized cone penetrometer testing to 
describe the geologic framework at the site and collect deep soil and groundwater 
samples. The second and third phases of the subsurface investigation involved the use 
of direct- push technology to provide better coverage of the site at a lower cost. The 
third phase of the investigation was a shallow direct push investigation to evaluate the 
soil and groundwater contamination in the shallow strata at the site. Surface water and 
sediment samples were also collected. Surface water samples were collected from the 
east and north ditches and from both of the lagoons at the site. Sediment samples were 
taken at approximately the same location near the edge of water. 

As with the trench sampling, two (2) types of sampling protocols were employed. The 
CERCLA protocol was utilized for surface water and sediment samples and for areas 
near the oillwater separator and former sludge pit. These samples were analyzed for 
the target compound list volatiles, semi-volatiles, pesticides, PCBs, and herbicide 
compounds. 

The leaking underground storage tank (LUST) protocols were used for samples in areas 
near USTs, fuel piping, burn pits and the carrier compartments. These samples were 
concentrated in the areas were the trench sampling revealed petroleum contamination. 
The samples were analyzed for benzene, ethylbenzene, toulene, xylene, and the 
polynuclear aromatics compounds. 



2.0 SUBSURFACE SAMPLING 

2.1 Cone Penetrometer lnvestiqation 

The CPT portion of the direct push investigation was completed in June 1997. 
CPT soundings were conducted with continuous pore pressure and electrical 
conductance measurements at nine (9) locations. The CPT sounding locations 
are shown in Figure 3. 

The CPT soundings were made to total depths of 50 to 75 feet. In general the 
CPT soundings indicate that the material beneath site consists of a shallow 
sandy fill material to an average depth of approximately 15 feet. From 15 feet to 
approximately 35 feet, a hard, clay till or diamicton of the Wadsworth Formation 
was encountered. Sand layers or sandy silt layers were found between 35 and 
45 feet. A second diamicton was encountered between 45 and 70 feet. Most of 
the CPT soundings terminated on refusal at approximately 70 to 75 feet. The unit 
at that depth is believed to be a hard gravel unit at the top of the Lemont 
Formation. 

Groundwater samples were collected at five (5) of the sounding locations 
identified in Figure 3 as CP001, CP002, CP003, CP005, and CP008. The 
groundwater samples were collected according to the methodology outlined in 
the Appendix A of the QAPP. All the groundwater samples were collected from 
the sandy or silty layer between the first and second diamict~ns at depths 
between 33 and 47 feet. 

The diamicton units are relatively impermeable. Unsaturated layers, as indicated 
by negative pore pressures in the CPT soundings, were encountered within the 
diamicton units. The sand and sandy silt layers between 33 and 47 feet were 
saturated. 

Five (5) groundwater samples were collected from below the first diamicton unit. 
Those samples were collected at the locations of CPT soundings CP001, CP002, 
CP003, CP005, and CP008. The analytical data indicated that contamination did 
not reach to that depth. For that reason the remainder of the remedial 
investigation concentrated on the shallow units above the first diamicton. 



2.2 Soil lnvestiaation 

In the first phase of subsurface investigation, samples were collected from the trench as 
demolition of the piping and USTs was completed. Samples were collected at one 
hundred sixty-four (164) locations. These locations are shown on the map in Figure 2. 
A total of eighty-three (83) of the samples were collected and analyzed according to the 
CERCLA protocols. A total of eighty-one (81) of the samples were collected and 
analyzed according to the LUST protocols. Sampling procedures and results are 
discussed in the Trench Activity Report dated July 1998. 

The third phase of the subsurface investigation was conducted utilizing a Geoprobe 
direct push unit. Direct push borings were made at the forty-one (41) locations shown 
on the map in Figure 3. At each location continuous soil samples were collected from 
the surface down to the top of the first diamicton unit. Samples were collected utilizing 
a 4-foot core barrel with an acetate liner. A composite of the 4-foot interval was 
submitted for field screening analysis in accordance with the sample handling 
documentation and collection procedures are described in Appendix A of the QAPP. 
The boring logs for the shallow direct push investigation can be found in Appendix 1. 

For field screening, the soil samples from all Phase 2 and Phase 3 locations were 
analyzed (on site) for benzene, ethylbenzene, toulene, xylene and selected polynuclear 
aromatic compounds (PNAs). The field screening analysis is described in Section 3.1. 
Approximately 20 percent of the samples were submitted for laboratory confirmation. A 
total of ten (10) of the soil samples were submitted for analysis utilizing the CERCLA 
protocols. A total of fourteen (14) samples were submitted to the laboratory for analysis 
utilizing the LUST protocols. The locations where soil samples were submitted to the 
laboratory, and the depth interval of the samples are shown on Figure 3. 

d 2.3 Monitorina Well Installation and Development 

A total of twenty-one (21) monitoring wells were installed in the direct push borings at 
the site. Seventeen (17) of the monitoring wells were installed in the shallow 
(Geoprobe) borings above the first diamicton. Four (4) of the monitoring wells were 
installed in the silt and sandy units immediately below the first diamicton during the CPT 8 phase. The monitoring well locations are shown on the map in Figure 4. The well 
construction details are shown on the Well Completion Report forms in Appendix 2. 

The monitoring well construction was performed as described in Section 8.2 of 
Appendix A of the QAPP. The deeper monitoring wells installed with the CPT unit were 

C constructed of % ID Schedule 80 PVC in lieu of Schedule 40. All of the monitoring 
wells were completed with the protective steel cover at the surface, installed either flush 
with grade or stick-up. 



Following well completion, each monitoring well was developed to remove residual 
drilling fluids and fine-grained materials near the screen. This was accomplished by 
removing water from the well, and drawing water through the filter pack and well screen. 
Well development was performed one (1) to two (2) days following completion of the 

well, in order to allow sufficient time for the bentonite seal to hydrate. The wells were 
pumped during development until the turbidity was significantly reduced in water 
removed from the well. This generally occurred after approximately five (5) borehole 
volumes of water were removed from the well. 

2.4 Hydraulic Testina and Groundwater Flow 

Hydraulic testing was performed to evaluate the hydraulic properties of the shallow 
water bearing units (approximately 6-16' below grade). Slug tests were performed on 
monitoring wells MW-30-98 and MW-41-98. The hydraulic conductivities calculated as 
a result of the tests were 800 centimeters per day and 256 centimeters per day 
respectively. The slug test data and analysis are provided in Appendix 3. 

All monitoring wells were surveyed in order to establish AMSL elevations at the top of 
riser for each well. Water level measurements were made in all of the monitoring wells 
on May 7, 1998. The resulting potentiometric surface based on those measurements is 
shown in Figure 5. Groundwater flow is from east to west across the site. The 
potentiometric contours converge at the West Side of the site indicating discharge to the 
headwaters of Skokie Ditch. The average horizontal gradient at the site is 
approximately .01. Measurements in the deep monitoring wells, in the sand below the 
first diamicton, indicate a downward vertical gradient. 

2.5 Groundwater Samplinq 

Groundwater samples were collected during the direct push investigation at the time of 
the direct push installation and later through the slim I" pvc well points. Groundwater 
sampling at each direct push boring location, was conducted as discussed in Appendix 
A of the QAPP. In instances where a 1" pvc monitoring well was installed, subsequent 
groundwater sampling may have been conducted. Samples from the 1" pvc monitoring 
wells were collected during well development (Section 2.3). Prior to well sampling, each 
well was purged by slowly pumping with an inertia pump to remove at least three (3) 
borehole volumes of water prior to sample collection. The sampling documentation and 
collection procedures were conducted as described in Appendix A of the QAPP. 



A total of fifty-three (53) groundwater samples were collected from forty-four (44) 
locations. This includes field-screening samples, as well as samples submitted to the 
laboratory for analysis of CERCLA or LUST constituents. All sample results were 
utilized to define "hot spots", because lab confirmation samples correllated nicely to the 
field screening samples. The field screening analysis is described in Section 3.1. The 
twenty (20) groundwater sampling locations where samples were submitted to the 
laboratory for analysis are shown on the map in Figure 6. The monitoring well numbers 
correspond directly to the direct push boring numbers (i.e. MW-30-98 was installed in 
direct push boring DP030). 

2.6 Decontamination 

Decontamination of sampling equipment was performed as described Appendix A, 
Section 7 of the QAPP. 

2.7 lnvestiaation Derived Wastes 

Investigation derived wastes were disposed according to the procedures outlined in 
Appendix A, Section 15 of the QAPP. 



3.0 SAMPLE ANALYTICAL RESULTS 

The results of the samples collected during trenching activities were discussed in the 
Trench Activity Report dated July 1998. All soil and groundwater samples collected 
during the direct push portion of the subsurface investigation, were analyzed on site. 
The field-screening analysis is described in Section 3.1 below. Approximately 20 
percent of the samples analyzed in the field were submitted to the laboratory for 
analysis of either the CERCLA or LUST constituents. Quality control samples were also 
collected during both the trenching and the direct push portion of the subsurface 
investigation. 

3.1 Field screen in^ Analvsis 

Soil and groundwater samples collected during the direct portion of the subsurface 
investigation were analyzed in a field laboratory for benzene, ethylbenzene, toulene, 
xylene and selected polynuclear aromatic compounds (PNAs). The PNAs included 
acenaphthene, anthracene, fluoranthene, fluorene, naphthalene and pyrene. The 
volatile organic constituents including BETX and naphthalene were analyzed using a 
GC with a purge and trap injection port. The PNAs were analyzed using a GC with a 
thermal desorption injection port. The field screening methodologies are discussed 
below: 

3. I .1 BETX and Na~hthalene Analvsis 
A SRI 9300A gas chromatograph with a purge and trap injection port and a flame 
ionization detector was used to analyze for the volatile hydrocarbons including BETX 
and naphthalene. To analyze soil using an EPA style Purge & Trap a 1-gram or less 
soil sample was weighed into a new factory cleaned test tube and covered with 5ml of 
clean water. The sample was dispersed by vigorous shaking or ultrasonic vibration in 
different cases. The test tube was connected to the GC and the analysis is initiated. A 
chromatography data acquisition and control system, such as SRl's Peaksimple Data 
System controlled the sequence of operations by which the purge and trap extracts the 
volatile hydrocarbon molecules in the soil. 



First, the wet purge gas, which was typically the same helium used for the GCs carrier 
gas, bubbles up through the soil and water for 4 to 10 minutes. Volatile/purgeable 
hydrocarbons but not semi-volatile hydrocarbons were evaporated off into the bubbling 
helium and were carried through a series of two traps. With the traps at room 
temperature, the hydrocarbons stick to the absorbent inside of the trap tube while the 
helium and water vapor continue through the tap and out to vent. After 4 to 10 minutes, 
all of the volatilelpurgeable petroleum hydrocarbons were removed from the waster and 
were absorbed on the trap. Under the control of the PeakSimple Data System, the 
traps were heated and automatically placed in line with the GCs carrier gas. When the 
traps were hot, the previously trapped petroleum molecules break free and were swept 
by the carrier gas onto the GC column where they separate into the respective peaks. 
Because all of the purgeable volatiles in the 1 gram soil sample were injected into the 
GC, and not mostly discarded as it would have been in the solvent extraction method, 
detection limits were much lower than the solvent extraction method. Detection limits 
were often down to 1 part per billion and below. In some cases, where the actual 
hydrocarbon contamination in the soil was at a high level, the purge and trap method 
was actually too sensitive without dilution of the sample. At the end of the analysis, the 
software output a hardcopy report with sample ID, type of analyses, concentration 
values, and the chromatogram. 

3.1.2 PNA Analvsis 
A SRI 9300A gas chromatograph with a thermal desorption injection port and a flame 
ionization detector was used for PNA analysis. The GC was configured with a non- 
polar 0.53 mm x 15-meter capillary column. The field GC system was made to 
withstand the shock and vibration of field conditions. A built-in air compressor and a 
single small tank of hydrogen supplied the gas necessary for the whole process. 

The temperature of the GC oven was programmed from 50 to 310 degrees centigrade 
to elute the hydrocarbon peaks in boiling point order. The whole process, from 
desorption to data acquisition was controlled by a SRIJs PeakSimple for Windows 
operating system software. At the end of the analysis, the software output a hardcopy 
report with sample ID, type of analyses, concentration values, and the chromatogram. 



3.1.3 Field Screeninq Calibration 
The quantification of the components was based on the standards run previously on the 
GC system at various concentrations. BETX and PNAs standards in various solvents 
were used to calibrate the GC system. The PNA compounds for which calibration 
standards were run were: 
Acenaphthene 
Acenaphthalene 
Anthracene 
Fluoranthene 
Fluorene 
Naphthalene 
Phenanthrene 
Pyrene 
Instrument calibration was also controlled by the Peaksimple software. 

3.2 "CERCLA" Sam~les 

Selected soil and groundwater samples were submitted to ARDL laboratories, in Mt. 
Vernon, Illinois, for analysis of the target compound list (TCL) constituents. ARDL, Inc. 
is a CLP laboratory and performed the analyses according to the Level 3 protocol. Six 
(6) groundwater samples collected during the CPT phase of subsurface investigation, 
were analyzed for the TCL compounds but were not submitted to the CLP lab. 

The CERCLA samples were concentrated in areas where results of the trench sampling 
indicated possible "hot spot". The suspected "hot spot" areas included the carrier 
compartment areas on the northeast side of the site and the oillwater separator and 
lagoon areas on the West Side of the site. The locations where the CERCLA soil and 
groundwater samples were collected are shown in Figures 3 and 6 respectively. The 
samples were analyzed and reported as described in the QAPP. 

3.2.1 Analvtical Results of CERCLA Soil Sam~les 
A total of 14 solid matrix samples, ten soil and four sediment samples, in addition to the 
samples discussed in the Trench Activity Report, were analyzed for volatile organic, 
semi-volatile organic, PesticidesIPCBs, and Chlorinated Herbicide compounds. 

For the volatile oraanic com~ounds none of the 14 samples indicated concentrations 
in excess of the practical quantitation limit for the methods used. 

M For the semi-volatile orcaanic com~ounds one (1) of the 14 sample locations indicated 
concentrations in excess of the practical quantitation limit for the methods used. The 
sample number was DP020, which was converted to a 1" pvc well MW-20-98. 

1 Benzo(a)pyrene and Dibenzo(a,h)anthracene were detected in soil in a composite from 
0 to 4 feet in depth, at concentrations of 360 and 140 uglkg respectively. 



For the pesticidelPCB orqanic com~ounds none of the 14 samples indicated 
concentrations in excess of the practical quantitation limit for the methods used. 

For the Chlorinated Herbicide or~anic compounds none of the 14 samples indicated 
concentrations of in excess of the practical quantitation limit for the methods used. 

3.2.2 Analvtical Results of CERCLA Water Samples 
A total of 21 liquid matrix samples, 17 groundwater and four surface water samples 
were analyzed for volatile organic, semi-volatile organic, Pesticides/PCBs, and 
Chlorinated Herbicide compounds. 

For the volatile or~anic compounds one (1) of the 21 samples indicated 
concentrations in excess of the practical quantitation limit for the methods used. 
Methylene Chloride was detected at one location, in Monitoring Well MW-39-98, at a 
concentration of 5.3 ug/L. Monitoring Well MW-39-98 is located upgradient of the site. 
Methylene Chloride and Acetone were frequently detected in the method blanks for 
samples analyzed at the CLP laboratory and are believed to be laboratory 
contaminants., therefore, the presence of methylene chloride at MW-39-98 is 
discounted as insignificant (see data validation.) 

For the semi-volatile oraanic com~ounds none of the 21 samples indicated 
concentrations in excess of the practical quantitation limit for the methods used. 

For the pesticide1PCB orcjanic com~ounds none of the 21 samples indicated 
concentrations in excess of the practical quantitation limit for the methods used. 

For the Chlorinated Herbicide oraanic compounds none of the 21 samples indicated 
concentrations of in excess of the practical quantitation limit for the methods used. 

3.3 "LUST" Samples 

Selected soil and groundwater samples were designated as "confirmation" samples and 
submitted to Beling Laboratories for analysis of the BETX constituents and to First 
Environmental Laboratories for analysis of the PNA constituents. These samples were 
concentrated in areas where the trench sampling results indicated possible "hot spots". 
These areas included the underground storage tank and fuel line areas in the south and 
southwest sides of the site. The locations where the LUST soil and groundwater 
samples were collected are shown in Figures 3 and 6 respectively. Samples were 
collected and reported as described in the QAPP. 



3.3.1 Analvtical Results of LUST Soil Sam~les 
A total of 14 "confirmation" soil samples were analyzed, in addition to the samples 
discussed in the Trench Activity Report, for BETX and PNA compounds. Nine (9) of the 
14 samples indicated concentrations of BETX or PNAs in excess of the detection limit 
andlor practical quantitation limit for the methods used. Table 1 provides the 
quantitation results with the IEPA TACO (Tiered Approach to Clean-up Objectives) 
Residential, Tier 1 remediation objectives for the significant pathways at the bottom for 
reference. The pathways include soil ingestion, soil inhalation, and soil leaching to 
Class I groundwater. Table 1 also includes the USEPA Region IX Preliminary 
Remediation Goals (PRGs) for cross-reference to federal guidelines are germane to 
closure, and IEPA maintains purview for review and closure of this site. 

The samples indicating the highest concentrations of BETX and PNA compounds were 
collected from a depth of 4 to 8 feet and were located near the USTs and fuel lines 
associated with the southernmost training area. The concentration and distribution of 
these contaminants is discussed further in Section 4.0. 

3.3.2 Analvtical Results of LUST Groundwater Sam~les 
A total of 10 "confirmation" groundwater samples were sent to a laboratory and 
analyzed for BETX and PNA compounds. Four (4) of the 10 samples indicated 
concentrations of BETX or PNAs in excess of the detection limit and/or practical 
quantitation limit for the methods used. Table 2 provides the quantitation results with the 
IEPA TACO Residential, Tier 1 remediation objectives for Class I groundwater. 

The samples indicating the highest concentrations of BETX and PNA compounds were 
located downgradient of the USTs and fuel lines associated with the southernmost 
training area. All of these samples are from the shallow sands above the first diamicton. 
The concentration and distribution of these contaminants is discussed further in Section 
4.0. 

Quality control samples were routinely collected during the subsurface investigation as 
part of the data validation process. The quality control samples included trip blanks, 
temperature blanks and field duplicates. For the CERCLA groundwater samples some 
matrix spike and matrix spike duplicate samples were also collected. Temperature and 
trip blanks accompanied every cooler submitted to the laboratory. Field duplicates were 
collected on approximately 10 percent of the soil and groundwater samples collected. 
The QAIQC samples were collected, analyzed and documented as described in the 
QAPP. 



3.5 Data Validation 

Data validation was performed in accordance with the QAPP document previously 
referenced in this Report. Per project requirements, ten percent of all CERCLA 
samples submitted to the CLP lab underwent data review. CLP Samples were grouped 
into two sets, regardless of their submission date to the laboratory, then the sample for 
validation was selected using a random number table (see the Trench Activity Report 
for soil sample validation). A total of 26 samples (10 soil and 14 groundwater, and 2 
sediment), were submitted to the CLP lab. The six (6) groundwater samples collected 
during the CPT phase of subsurface investigation were analyzed for the TCL 
compounds but were not submitted to the CLP lab. The data sets for samples 
subsequent to the trench activity soil samples were broken up as indicated below, to 
ensure a random ten percent were examined for QAlQC purposes. 

Groundwater Samples MW- [25,26,30,35,36,39] -98 and 
DP- [002,006,017,020] Validation examination: 

MW-25-98 

Soil Samples DP- [002-2,005-2,007-2,008-2,008-2,008-3,017-1,020-1 ,I and 
DP- [020-2,033-2,034-21 Validation examination: DP-008-2 

Sediment and Surface Water Samples SED001-004, SW001-004 and 
DP- [025,026] Validation examination: SED003 

ARDL, Inc performed the Lab analyses and Beling Consultants performed the sample 
validation. Each of the 28 samples (including the 2 duplicates) were analyzed for 
Volatile Organic Compounds (VOCs), Semi-volatile Organic Compounds (SVOAs or 
BNA Extractable Compounds), Organochlorine PesticidesIPCBs and Chlorinated 
Herbicides. Beling prepared a data validation report for each sample set identified 
above. Each report was prepared according to the Contract Lab Program Statement of 
Work OLM03.0 methods for Volatile Organic Compounds, Semi-volatile Organic 
Compounds and Organochlorine PesticidesIPCBs as published by the USEPA and a 
Laboratory specific adaptation of SW-846 Method 81 51 for Chlorinated Herbicides that 
was included in the project's approved QAPP. Additional technical guidance was 
obtained from the Laboratory Data Validation Functional Guidelines for Evaluating 
Organic Analyses (USEPA EPN540lRl082 December 1994). 



/ 3.5.1 Summary of Data Qualifiers 
Review of MW-25-98 indicated that no qualifiers were necessary for that sample. 

I Review of DP-008-2 indicated that the internal standard performance QC criteria for 
semivolatile analyses were met for this sample, however the internal standard recovery 
was out of range for the original analyses and the re-analysis required the following I quantifications: 
Fluorene and acenaphthene- Qualifier "J" for this sample means "results are estimated 

t and the data are valid for limited purposes. The results are qualitatively acceptable" 

Review of SED003 indicated that the internal standard performance QC criteria for 
volatile analyses were met for this sample, however the internal standard was out of 
range for the original analyses and the re-analysis required the following quantifications: 
Qualifier "UJ" was applied for nine compounds due to the re-analysis of the Internal 
Standard. UJ means "the reported quantification limit is estimated because Quality 
Control criteria were not met. Compound was not detected". 

3.5.2 Technical Holding Times 

8 
Technical holding time criteria were met for all sample analyses associated with the 
validation process. 

3.5.3 lnstrument Calibration (Initial 
All initial calibration criteria for VOis, SVOCs, and PesticidelPCBs as specified in the 
CLP Statement of Work OLM03.0 were met. Calibration criteria for the Herbicide 
fraction were met as specified in the laboratory specific method found in the QAPP for 
this sampling program. Slight differences in the lab calculation for % relative standard 
of deviation (RSD) and the reviewer's calculations are considered to be due to rounding 

1. and are not significant. 

3.5.4 lnstrument Calibration ( Continuina) 
All continuing calibration criteria for VOCs, SVOCs, PesticideIPCBs and Herbicides 
were evaluated. The data as reported by ARDL are acceptable without modifications 
or additional qualifiers based on the evaluation prescribed in the CLP SOW. 

3.5.5 lnstrument Tunin 

j) GC/MS and GC tuning se r ia ,  as specified in the CLP SOW OLM03.0, were met for all 
soil sam~les evaluated during the data validation process for VOCs, SVOCs, and 

'I  ~ e s t i c i d e l ~ ~ ~  fractions. In addition. GC tuning as specified in the laboratory specific 
analysis method for Herbicides as specified in the project QAPP was also met. 



3.5.6 Blank Sample Analvses 
The method blanks for each data set were evaluated for concentrations above the RL. 
Concentrations above the RL were noted for common laboratory contaminants as 
discussed above. No target compound list (TCL) compounds were detected in the 
extraction blank analyses for SVOCs, PesticideIPCBs or Herbicide fractions. 

3.5.7 Surroaate S ~ i k e  Performance 
Surrogate spike recovery QC criteria for CLP SOW OLM03.0 and the laboratory specific 
method were met for VOC, SVOC, PesticideIPCB and Herbicide analyses associated 
with the validation process. The Volatile analysis of the original sample and rerun of 
SED003 had a surrogate recovery for Chlorobenzene-d5 outside of acceptance range. 
The data are not qualified since the rerun had adequate recovery for the internal 
standard 

3.5.8 Internal Standard 
Internal Standard ~erformance QC criteria for CLP SOW OLM03.0 for VOCs and 
SVOCs were met. Re-analyses were necessary in a few instances, with minor 
qualifications necessary as provided in 4.1 above. In one case, a transcription error 
was also noted between raw data for VOCs and the summary-reporting sheet, but there 
was no effect on the acceptability of the recoveries. 

3.5.9 Matrix SeikeIMatrix Seike Du~licate Analvses 
MSIMSDS were not required for soil samples, biopile samples, sediment or derived 
waste samples. The laboratory utilized was required to perform QAIQC analysis of this 
type on 5 % of the groundwater samples submitted for analysis. One MSIMSD was 
submitted to the CLP lab, however, analysis of the MSIMSD was not completed. No 
explanation was offered by the lab. 

3.5.1 0 Com~ound Identification and Quantification 
No problems were observed or noted for compound identification with the designated 
samples for VOCs, SVOCs, PesticideIPCB or Herbicide analyses. 

3.5.1 1 Svstem Performance 
No problems with system performance were noted. 

3.5.12 Com~ound QuantitationISvstem Loa TablesIPreparation Loas 
The data packages from ARDL included compound quantitation reports, system logging 
reports and preparation logs for all VOC, SVOC, PesticideIPCB and Herbicide analyses 
performed. 



3.5.1 3 Duplicate Groundwater Samples 

Duplicate groundwater samples were collected at the prescribed ratio of 10% as 
required by the QAPP. The following pairs of samples provide the duplicate 
groundwater sample: 

CPT97-3 duplicate sample CPT97-3dup (not submitted to the CLP lab) 
MW-35-98 duplicate sample MS35 

The Data validation checklist includes review of duplicates for instances where 
duplicates correspond with the samples selected for validation review. 

3.6 Soil Geotechnical Analvsis 

Seven (7) soil samples were collected at six (6) locations in an attempt to represent the 
soils across the site. The sample depths selected were determined by the lithology at 
that boring location. The samples were tested for geotechnical parameters, which 
include, in part, hydrometer analysis, classification moisture content, moist and dry bulk 
density, total organic carbon, and porosity. Please refer to Appendix 4 for the complete 
Geotechnical Laboratory Reports. Also, refer to Figure 3 for the boring locations. 

At the boring location identified as CP-001, three (3) soil samples were collected: 
(SS-001-1, SS-001-2, and SS-001-3). SS-001-1 was collected between 22 and 23.5 
feet below the surface and taken from the first diamicton layer encountered. The soil 
classification was determined to be that of a Lean Clay with sand (CL). Soil sample 
SS-001-2 was collected between 36 and 37 feet below the surface and taken at the 
interface between the first diamicton and a sandy layer above the second diamicton. 

The soil classification was determined to be a silty clay (CL-CM). Soil Sample 
SS-001-3 was collected between 37 and 37.5 feet below the surface. This sandy 
sample was taken below the first diamicton layer. The soil classification was 
determined to silt with sand (ML). 

At the boring location CP-005, one (1) soil sample, CP-005-1, was collected between 42 
and 43.5 feet below the surface. This sample was taken from the sandy unit on top of 
the second diamicton layer. The soil classification was determined to be a silty sand 
(SM). 



The remaining three (3) soil samples were collected in the stratagraphic units above the 
first diamicton unit encountered at the site. At boring DP-012, a soil sample from 4 to 8 
feet below the surface was collected. The soil classification was determined to be silty 
sand (SM). At boring DP-029, two (2) soil samples were collected. The samples were 
collected from depths of 1 to 5 feet and 7 to 11 feet below the surface. The soil 
classifications were determined to be silty clay (CL-ML), and poorly graded sand (SP- 
SM), respectively. Percent porosity was determined to .4310 in the silty clay, while 
porosity varied between silty sand (DP-012) at .3661, and poorly graded sand (DP-029) 
at ,3014. Dry bulk density was found to be 95.1 (PCF) in the silty clay sample. The silty 
sand had a dry bulk density of 106.1, while the poorly graded sand was 116.8. 



4.0 TIER 1 TACO 

The remediation objectives for the site with respect to the contaminants of 
concern are the TACO, Tier 1 Remediation Objectives for Residential Properties 
(35 IAC Part 742, Appendix B). The FFTU Site is currently surrounded by a golf 
course and the proposed future land use for the site is as a driving range. The 
Tier 1 analysis consists of an evaluation of the constituents of concern with 
respect to the remediation objectives, and evaluation of the potential for free 
product, and an evaluation of the routes of exposure. The Tier 1 evaluation for 
the project encompasses all of the samples collected including the trench and the 
subsurface investigation samples. 

4.1 Contaminants of Concern 

For suspect areas, the preliminary contaminants of concern were the full TCL Volatile 
Organics, Semi-volatile Organics, pesticides, PCBs and chlorinated herbicides. The 
CERCLA samples were concentrated in the area surrounding the carrier compartment, 
storm drains, oillwater separator, and the lagoons. For the areas where petroleum 
contamination was suspected, the preliminary contaminants of concern were the LUST 
contaminants, BETX and PNAs. 

The final contaminants of concern are those constituents that exceeded a TACO Tier 1 
Objective. Table 3 lists the contaminants of concern and the maximum exceedances 
for both soil and groundwater. The final contaminants of concern are the BETX 
constituents and naphthalene. 

The aroundwater inaestion oathwav remediation objective was exceeded only for 
benzene and naphthalene. The approximate area where benzene exceeds the 
remediation objective is shown in Figure 7. The approximate area where naphthalene 
exceeds the remediation objective is shown in Figure 8. 

The soil miaration to Class 1 aroundwater route of exoosure was exceeded only for 
benzene, ethylbenzene, toulene, and xylene. The approximate areas where the BETX 
constituents exceed the respective remediation objectives are shown on Figures 9 
through 12. 

4.2 Contaminant SourcelFree Product Evaluation 

4.2.1 Attenuation Capacitv 
While strong petroleum vapors were observed in soil borings, no free product was 
observed. The sum of the organic contaminant residual concentrations analyzed in soil 
samples collected at the site did not exceed 6,000 milligrams per kilogram for soils in 
the top one meter, or 2,000 milligrams per kilogram for soils below a depth of one meter 
at any of the sampling locations. 



4.2.2 Soil Saturation Limits 
The soil saturation limits for the contaminants of concern are provided on Table 4. The 
chemicals in which the melting point is less than 30°C were obtained from 35 IAC Part 
742, Table A. None of the soil samples collected at the site exceeded the soil 
saturation limits for the volatile organic contaminants. For the semi-volatile organic 
contaminant, Naphthalene, saturation limits were calculated according to 35 IAC 
742.220. None of the samples collected exceeded the calculated soil saturation limit for 
naphthalene. 

4.2.3 Reactivitv 
Specific laboratory analysis for the purpose of evaluating the soil characteristic for 
reactivity as determined by 35 IAC 721 .I23 were not performed. Based on knowledge 
of the practices conducted at the site, the presence of sulfide or water reactive or 
explosive substances is not suspected. 

4.2.4 DH 
Specific field or laboratory analyses for soil pH were not performed. The range of pH in 
natural soils based on published data is expected to be between 6.0 and 8.0. Based on 
knowledge of practices conducted at the site, pH ranges less than 2, or greater than 
12.5 are not suspected. 

4.2.5 Toxicitv 
TCLP analysis of arsenic, barium, cadmium, chromium, lead, silver, selenium, and 
mercury were not performed. The soils at the site are not expected to exhibit the 
characteristics of toxicity for hazardous waste as determined by 35 IAC Part 721.124. 

4.3 Exposure Route Evaluation 

4.3.1 Inhalation Exposure Route Evaluation 
The inhalation exposure route can not be totally excluded from further consideration at 
the FFTU site, since "inhalation" exposure technically applies to everything < I0  ft below 
grade [Part 732.1105 (c)(3)(C)] and four (4) LUST samples (Lo23, L026, L030, and 
L032) exceed the residential inhalation standard of 800 mglkg for Benzene. Two soil 
samples (LO26 and L030) also exceed the construction worker inhalation standard of 
2100 mglkg for Benzene. 



Table 3 lists the maximum soil and groundwater concentrations detected for the 
contaminants of concern The Tier 1 remediation objectives for the inhalation exposure 
route for residential and construction worker sites are provided for analysis in soil. The 
remediation objectives for the inhalation exposure route were exceeded for benzene 
only. The samples exceeding the remediation objective for soil inhalation were from 
depths greater than 3 feet, may be below groundwater during part or most of the 
upcoming years since the subsurface drainage system was removed in 1997. 

4.3.2 Soil lnaestion Exposure Route Evaluation 
The soil ingestion exposure route can be excluded from further consideration at the 
FFTU site. Table 3 lists the maximum soil concentrations detected for the contaminants 
of concern and the Tier 1 remediation objectives for the soil ingestion exposure route for 
both residential sites and for protection of construction workers. The remediation 
objective for soil ingestion at residential sites was not exceeded for the contaminants of 
concern. 
4.3.3 Groundwater l naestion Ex~osure Route 
The groundwater ingestion exposure route cannot be excluded from ier 2 consideration. 

While no free product was encountered at the site, Tier 1 remediation objectives 
were exceeded for benzene and naphthalene. No existing water supply wells are 
known to be located within 2500 feet. The estimated areas where the 
groundwater concentrations exceed the groundwater ingestion exposure route 
remediation objectives are shown on Figures 7 and 8 respectively. Refer to the 
Tier 2 discussion Section 5.0 of this Report. 

4.3.4 Groundwater Discharae to Surface Water 
Groundwater from the FFTU area site flows to a point of discharge in the headwaters of 
Skokie Ditch. No surface water quality standards are available under 35 IAC Part 302 
for the contaminants of concern. As previously stated, the concentration of benzene 
and naphthalene exceed the groundwater ingestion remediation objectives, which is 
further discussed in Section 5.0 of this Report. Benzene is the most restrictive of the 
contaminants of concern at the FFTU site with respect to remediation objectives. The 
U.S. EPA Superfund Ecotox threshold for benzene in fresh water is 46 micrograms per 
liter. 

4.3.5 Soil Miaration to Groundwater Ex~osure Route 
The most restrictive soil exposure route is the soil migration to groundwater exposure 
route. The most restrictive of the contaminants of concern for that exposure route is 
benzene. The estimated areas where the soil concentrations exceed the soil migration 
to groundwater exposure route remediation objectives are shown on Figures 9 to 12. 
The estimated migration distance to contaminant attenuation is discussed in 5.0 of this 
Report. 



I 5.0 TACO TIER 2 ANALYSIS 

The results of the subsurface investigation indicate that the Tier 1 remediation 
objectives were exceeded for the soil inhalation, groundwater ingestion, and the soil 
migrating to groundwater routes of exposure. The extent of the soil and groundwater 
contamination were determined to be limited to the site. The purpose of the Tier 2 
analysis is to evaluate if remediation is necessary for the protection of human health 
and the environment. The Tier 2 evaluation includes modeling to predict the 
concentrations of the constituents of concern at the point of compliance. For this site, 1 the point of compliance is the only actual receptor, the headwaters of Skokie ditch on 
the west Side of the site. This is the point of groundwater discharge for contaminants 

I migrating from the site. 

I 5.1 Phvsical and Chemical Properties of the Constituent of Concern 

The physical and chemical properties for the constituents of concern used in model 
calculations were taken from 35 IAC 742, Appendix C, Table E. 

5.2 Soil Properties 

Soil properties used for the model calculations was the default values in 35 IAC 742, 
Appendix C, Table D, with the exception of porosity. The most significant portion of 
groundwater migration will take place in the shallow sandy units, beneath the FFTU site. 
Porosity's measured in the geotechnical soils analysis for these units varied from .03 to 
.36. A value of .33 was used for the model calculations. 

5.3 Exposure Route Evaluation 

The soil ingestion route of exposure was eliminated in the Tier 1 evaluation. The soil 
inhalation, groundwater ingestion and soil migrating to groundwater routes of exposure 
were not eliminated in the Tier 1 evaluation and are discussed below. 

- .  

5.3.1 Groundwater lnaestion 
The model calculations for the groundwater ingestion route of exposure are provided in 
Appendix 5. The model calculations were performed according to 35 IAC 742, 
Appendix C, Table C. A steady-state attenuation model is used to calculate the 
concentrations of groundwater- contaminants of concern downgradient of the source 
area. The source area is defined by the contour of the contaminant concentration 
equivalent to l/z of the maximum groundwater concentration detected. 



The distribution of groundwater contaminants and the respective source areas closest 
to the point of compliance are shown in Figures 7 and 8. The model calculations predict 
that the concentrations of benzene and naphthalene will not exceed the Tier 1 
remediation objectives for groundwater at the point of compliance. The contamination 
will therefore, not leave the site. 

5.3.2 Soil Miarating Route of Exposure 
The model calculations for soil migrating to groundwater route of exposure are provided 
in Appendix 5. The model calculations were performed according to 35 IAC 742, 
Appendix C, Table C. A soil leaching factor was calculated based on the soil physical 
properties and the width of the soil source area. Leaching factor was then applied to 
the soil concentrations in order to predict the resulting concentration of the groundwater 
source. The groundwater source was then modeled as in the groundwater ingestion 
pathway to predict the groundwater concentrations down gradient of the source. 

The contamination source area is defined by the contour of the contaminant 
concentration equivalent to l/z of the maximum contaminant concentration detected for 
each constituent. The distribution of contaminants and their relative source areas 
closest to the point of compliance are shown in Figures 9 through 12. The model 
calculations predict that the concentrations of benzene, ethylbenzene, toulene and 
xylene in groundwater will not exceed the Tier 1 remediation objectives at the point of 
compliance. The contamination therefore, will not leave the site. 

5.3.3 Soil Inhalation Route of Exoosure 
The remediation objectives for the inhalation exposure route were exceeded for 
benzene. The distribution of benzene in soil is shown on Figure 9. The samples 
exceeding the remediation objective for soil inhalation coincided with the exceedances 
for the soil migrating to groundwater route of exposure. The samples were collected 
near the former USTs and fuel lines associated with the southernmost training area 
from depths greater than 3 feet. 

Prior to the piping demolition activities, the uppermost near-surface water table at the 
FFTU site was between 3 and 13 feet below grade. Current indications of water table 
depth are between 3 and 6 feet below grade. The removal of the subsurface drainage 
system has encouraged greater infiltration of rain water, and a higher detention time on 
site. The water table, in our estimation, will continue to rise to approximately 3 feet 
below grade or less, because the surrounding golf course has a groundwater level of 0 
to 2 feet below grade (year round) except where specialty drainage has been employed. 
Because the water table is or will be above the soil contamination discussed above, an 
institutional control is not applicable for inhalation of benzene from soil below 3 feet of 
depth at the FFTU site. 



Part 742 is not clear regarding inhalation standard for soil contamination below the 
groundwater, but it is reasonable to assume that migration soil contamination at or 
below the water table would be fully accounted for in the "soil leaching to groundwater" 
model/exposure rout. An institutional control as described in 742.1 105 c)3)C) would 
appear to be applicable only if the water table remained 10 feet below grade. 

5.4 Institutional Controls 

Since the Tier 1 remediation objectives for groundwater ingestion and soil 
migrating to groundwater routes of exposure were exceeded on-site, Great Lakes 
Naval Training Center proposes institutional controls for site closure. The 
institutional controls will include a prohibition on the use of potable water supply 
wells and the drilling of new potable water supply wells on-site. 

The institutional controls will cover the former FFTU site and portions of the golf 
course. The proposed institutional control areas are shown in Figure 13. The 
potable water supply well prohibition will extend to approximately 200' west of the 
stormwater discharge point on the headwaters of Skokie Ditch. The engineered 
barrier will be maintained in the future driving range area of the former FFTU 
Site. A copy of the proposed institutional control will be submitted to the IEPA for 
review prior to finalization. The current plan incudes submittal of the final 
institutional control document to the Office of The Recorder in Lake County, with 
copies on file with the Public Works Center, Southern Division Real Estate, 
Environmental n45, Utilities C600, NTC Facilities and Planning N41, and MWR 
(golf course operator. The institutional control document will be submitted as 
part of the request for site closure. Preparation of the final closure document is 
pending IEPA review of this Report. 



6.0 SUMMARY AND CONCLUSIONS 

A subsurface investigation was performed at the subject site to evaluate the 
extent of soil and groundwater contamination. Investigation included cone 
penetrometer testing, soil and groundwater sampling and installation and-testing 
of monitoring wells. Over two hundred fifty (250) soil samples, fifty-three (53) 
groundwater samples, four (4) sediment samples and four (4) surfage water 
samples were collected as part of the investigation. 

The results of the CPT and shallow direct push soil sample investigation indicate 
that the site is covered by a shallow sandy soil or fill materials averaging 
approximately 15' in depth. Beneath the shallow sand is an impermeable clay till 
or diamicton unit. The CPT data indicates that the diamicton units have very low 
permeability. The potentiometric data for the monitoring wells at the site indicate 
that the groundwater flow is from east to west, discharging to the headwaters of 
Skokie Ditch. The water level has been rising due to the removal of the 
subsurface drainage system. 

One hundred eighty-four (184) soil samples, seventeen (17) groundwater 
samples, four (4) sediment samples and four (4) surface water samples were 
submitted to the laboratory for analysis. The analytical results were compared to 
the TACO Tier 1 remediation objectives. The Tier 1 remediation objectives for 
groundwater ingestion were exceeded for benzene and naphthalene; and the 
Tier 1 remediation objectives for migration to groundwater were exceeded for 
benzene, ethylbenzene, toulene and xylene. The contamination appeared to be 
associated with the former underground storage tank (UST) area and product 
fuel line areas on-site. The contamination was limited to the shallow sands 
above the first diamicton. 

A Tier 2 analysis was performed in order to evaluate the potential for 
contamination to migrate off-site. Model calculations in the Tier 2 analysis 
predicted that contamination will not migrate off-site and will not exceed the Tier 
I remediation objectives at the headwaters of Skokie ditch. 

Since the contamination will not migrate off-site, no remediation is proposed. 
Since the Tier 1 remediation objectives were exceeded, Great Lakes Naval 
Training Center intends to impose an institutional control and prohibit the 
installation and use of potable water supply wells on the former FFTU site and 
portions of the golf course. The institutional control documents will be submitted 
as part of the request for site closure, pending IEPA review of this Report. 



(V alqel 'a x!puaddv 'ZPL ved 3vl sc ) alnol a~nsodxa uo!lsafiu! ~a~empuno~fi p luauodww (!os all) JOJ a~pafqo uo!le!pauaJ 110s :MO 0) 110s 
(V aiqe~ '8 x!puaddv 'ZPL ved 3v1 SE alno~ a~nS0dxa uo~lelequ! IW aq) JOJ en!w!qo uo!le!paura~ I!OS le!~uap!satl :UOII~I~~UIIIOS 
(V a1qel 'a xlpuaddv 'ZPL ved ~VI SE ) alnw a~nsodxa uo!1sa6u! ips arllloj a~w!qo uo!le!pawaJ IW le!luap!say :uo~lsaEultlos 

sa~!palqo uolae!pauatl c Ja!lo3vl 



Table 2 
Groundwater Samples Results - BETX and PNAs 

Remedial Investigation Activities 
U.S. Navy, Great Lakes Training Base, FFTU Site 

Great Lakes, Illinois 

TACO Tier 1 Remediation Objectives 
Class I OW: Groundwater remediation objective for Class I groundwater component of groundwater ingestion exposure mute ( 35 IAC Part 742. Appendix B. Table E) 
Class I1 GW: Groundwater remediation objective for Class II groundwater component of groundwater ingestion exposure mute ( 35 IAC Part 742, Appendix B. Table E) 

NA indicates Remediation Objectives have not been specified 



TABLE 3 
COMPARISON OF MAXIMUM CONTAMINANT CONCENTRATIONS 

TO TIER I REMEDIATION OBJECTIVES 

Groundwater 

(1) TACO Tier 1 Groundwater Remediation Objectives (351AC742, Appendix B, Table E) 
(2)Soil Remediation Objectives for Residential Properties (351AC742. Appendix B, Table A) 
NIA Limit or value not available. 
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LUST Incident No: 0971 255004 Bonng Number: DPOOl-98 Page 1 of 1 

Site Name: Great Lakes Navy Trainning Center Boring Location: Date: Start 1 011 4/97 
Addens: Fire Fighting Training Unit 

E-1742 N-1738 

Great Lakes, IL 60088-2600 
Finish 1 011 4/97 

NOTE: Stratification lines are approximattin-situ transition between soil types may be gradual. 
Groundwater Data Auger Depth 12' Rig: Geoprobe, Direct Push e Illinois 

1_ 
Depth While Dnlling 

Rotary Depth N/A ~ ~ ~ l ~ ~ i ~ ~ :  Fred Lawrence #29886 
-4' Environmental 

Depth After D"lling 
D"ller/Co. Bill LanglSoiIprobe, Inc. for BELING CONSULTANTS Protection 

NOTE: Boring backtilled unless otherwise noted. 
Agency 

* - Elevation 
8 8 f - 2 Datum:Arbutary Benchmark 

8 6 B a '2 
0 

3 . z  g 5 
- l i  g 

5 Detailed Soil and Rock Description e 8  c Surface Elevation:100 
S E ;  3 % g 3  Z E  2~ 5 & 

" 
g a  0 g 3 

2 qu 2 Remarks 
V1 

A groundwater sample was 
collected utilizing a 

silty sand, fum, moist to wet peristalic pump directly into 
the approprate laboratory 
sample containem. 

sand poorly graded, some thin silty clay layers 
Install piezometer DP001-97 
to 12' with a 10' prepacked 
screen 

NO PETROLEUM ODOR 
THROUGHOUT BORING 

CH sandy clay, hard and damp 
silty clay, gray glacial till, Diamicton 2.2 

Total Depth=12 ft 



LUST Incident No: 0974 255004 

Site Name: Great Lakes Navy Trainning Center 

~ddef i s :  Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

Boring Number: DP002-98 

Bonng Location: 

E-1725 N-1700 

Page 1 of 1 

Date: start 1011 5/97 

Finish 10/1 5/97 

NOTE: Stratification lines are approximat&-situ transition between so11 types m y  be gradual. 
Groundwater Data Auger Depth 14' Rig: Geoprobe, Direct Push 
1 Depth While Drilling 

-4' R o w  Depth N/A Geologist: Fred Lawrence #29886 

Depth AAa Drilling ~ " l l e r i c ~ .  Bill LanplSoilprobe, Inc. for BELING CONSULTANTS 

n/a NOTE: Boring backfilled unless otherwise noted. 

Illinois 

Environmental 

Protection 
Agency 

% 
E - 

6 B 3 -  * 
E '5 8 E 

h * Detailed Soil and Rock Description i" a g o  
m m  * 

, asphalt, old and broken / 
\ gravel and sand / 

gravel and sand (? fill), thin silty clay layers 

CL- , silty clay, some sand, , 
- - 

h 

8 s Elevation 

E Daturn:Arbutary Benchmark 

Surface Elevation:100 

S QU a 
- 

@ 3' to 8' strong petroleum 
odor 

@ 4' Saturated 

@ 8' to 14' mild petroleum 
odor 
A groundwater sample was 

collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

Total Depth=l4 ft 



Adderss: Fire Fighting Training Unit 
Finish 1 011 4/97 

~ ~ ~ l ~ ~ i ~ ~ :  Fred Lawrence #29886 Environmental 

Detailed Soil and Rock Description Surface E1evation:I 00 

No petroleum odor 
throughout b~ring. 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 



Incident No: 0971 255004 Page 1 of 1 

Site Name: Great Lakes Navy Trainning Center 

Addens: Fire Fighting Training Unit 

Great Lakes. IL 60088-2600 

NOTE: Stratification lines are approximate41-situ transition between soil types may be gradual. 

Boring Location: 
E-1725 N-1550 

Groundwater Data 

1_ 
Depth While Drilling 

-4' 

Depth Ah 
NIA 

Date: Start 1011 6/97 

Finish 1011 6197 

Auger Depth 12' Rig: Geoprobe, Direct Push 
Illinois 

Rotary Depth NIA Geologist: Fred Lawrence #29886 Environmental 

MIIO/CO. Bill Lang/Soilprobe. Inc. for BELING CONSULTANTS Protection 

NOTE: Boring backfilled unless othewse noted. Agency 

Detailed Soil and Rock Description 

gravel with sand, (fill?), firm, damp to wet 

Gp 
crushed rock, sand and gravel, saturated 

silty clay, Diamicton, very stiff, moist 
3.6 

Elevation 
Datum:Arb~tary Benchmark 

Surface Elevation:I 00 

Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

NO PETROLEUM ODOR 
THROUGHOUT BORING 

Total Depth=12 ft 



Page 1 of 1 

Date: start 10/1 6/97 

Finish 1 011 6/97 

LUST Incident No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

Adderss: Fire Fighting Training Unit 

Great Lakes. IL 60088-2600 

Bonng Number: DP006-98 

Bonng Location: 

E-1520 N-1550 

NOTE: Stratification lines are approximat&-situ transition between soil types may be gradual. 
Groundwater Data Auger Depth 13' Rig: Geoprobe, Direct Push 

Depth While Drilling l!!L -8' ROW ~ e p t h  N/A ~ ~ ~ l ~ ~ i ~ ~ :  Fred Lawrence #29886 

Depth 
~ n l l a ~ o .  Bill LanglSdlprobe. Inc. for BELING CONSULTANTS 

NIA NOTE: Boring backfilled unless o t h m s e  noted. 

Illinois 

Environmental 
Protection 

Agency 

Detailed Soil and Rock Description 

B 
i3 
g 
8 a 

g 
i a a  

3~ 

Elevation 
Datum:Arbutary Benchmark 

Surface E1evation:I 00 

Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

Install piezometer ~ ~ 0 0 6 - 9 7  
to 13' with a 10' prepacked 
screen 

NO PETROLEUM ODOR 
THROUGHOUT BORING 

Total Depth=13 ft 

W V I  m cl a 
I 

silty clay, very stiff, damp to moist 

CL- 
ML 

sand with gravel, firm and wet to saturated 

SP 

GP gravel with sand, saturated 

4.5 

1.5 

2 



LUST Incident No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

~ d d m ~ :  Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

BonngNumber: DP00748 

Boring Location: 

E-1600 N-1525 

Page 1 of 1 

Date: Start 1011 6/97 

Finish 1 011 6197 

NOTE: Stratification lines are approximat+-situ transition between soil types may be gradual. 
Groundwater Data 

Depth While Drilling 
1 -5' 

_P hilling 
NIA 

Detailed Soil and Rock Description Surface Elevation:100 

A groundwater sample was 

AugmDepth 12' Rig: Geoprobe, Direct Push 

Rotary Depth N/A Geologist: Fred Lawrence #29886 

h i l l ~ l c o .  Bill LangISoilprobe. lnc. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. e Illinois 

Environmental 
Protection 

Agency 



Page 1 of 1 

Date: start 10/1 7/97 

Finish 1011 7/97 

LUST Incident No: 0971255004 

Site Name: Great Lakes Navy Trainning Center 

~ d d ~ ~ :  Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

Bonng Number: DP008.98 

Bonng Location: 

E-1550 N-1525 

NOTE: Stratification lines are approximatb-situ transition between soil types may be gradual. 

Illinois 

Environmental 
Protection 

Agency 

oun water Data 
Depth While Drilling 

1_ -8' 

Depm hilling 
NIA 

h CI Elevation 
Datum:Arbutary Benchmark 

Detailed Soil and Rock Description Surface Elevation:100 

2.2 5 

t g! 
V 1 "  " 5 Qu p Remarks 

gravel with sand, stiff, moist, some silt and A groundwater sample was 
clay collected utilizing a 

peristalic pump directly into 
the approprate laboratory 
sample containers. 

GP 

Strong petroleum odor 
throughout boring 

2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . sand, well graded, satu~ated 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SW . . . . . . . . . . . . . .  . . . . . .  . . . . . .  sand, saturated, 
3 , . . . . . .  SP Product sheen observed . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  

Total Depth42 ft 

Auger Depth 12' 2 
~ o t a r y  ~ e p t h  NIA Geologist:  red Lawrence #29886 

~)rilln/c~. Bill LanglSoilprobe, lnc. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. 



LUST incident No: 0971 255004 soring Number: DP009-98 Page 1 of 1 

Site Name: Great Lakes Navy Trainning Center Boring Location: Date: Start 10/1 7/97 
~ d d ~ ~ ~ ~ :  Fire Fighting Training Unit E-1450 N-1500 

Great Lakes, IL 60088-2600 Finish 10/17/97 

NOTE: Stratification lines are approximateipsitu transition between soil types may be gradual. 
roun water Data ~ u g e r  ~ e p t h  @ 

Depth While Drilling e Illinois 

J!- -8' Rotary Depth NIA Geologist: Fred Lawrence #29886 Environmental 

Depth Drilling D ~ I I . ~ C O .  Bill LanglSoilprobe. lnc. for BELING CONSULTANTS Protection 

NIA NOTE: Boring backfilled unless otherwise noted. Agency 

Detailed Soil and Rock Description Surface Elevation:100 

peristalic pump directly into 

No petroleum odor 
throughout boring 

@ 8' Crushed rock 



LUST Incident No: 0971 255004 

Site Name: Great Lakes Navy Training Center 

Adderss: Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

Boring Number: DPO 1 0-98 

Boring Location: 

E-1750 N-1300 

Page I of I 1 
Date: stan 1/26/98 1 

Finish 1/26/98 
I I 

NOTE: Stratification lines are approxirnateipsitu transition between soil types may be gradual. 
Groundwater Data 

Depth While Drilling 
1 -9' 

Depth hilling 
NM 

I I 

Auger Depth 1 2  Rig: Geoprobe, Direct Push 

Rotary Depth NIA Geologist: Rick Elgin #29886 

~ r i l~e r / co .  Bill Lan@Soilprobe. Ins. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. 

Illinois 

Environmental 
Protection 

Agency 

Detailed Soil and Rock Description 

o m  

- 
0 

t 
- a 
3 

gravelly clay, fill 

CL- silty clay, mixed w\gravel 

silty sand, to sand with gravel, poorly graded 

SP sand, poorly graded, 

CL- silty clay, glacial till, hi-plast., diamicton 

S "  

g g #  

!k 

3 
P 

Elevation 
~atum:Arbitrary Benchmark 

Surface Elevation:100 

Remarks 

2.0 

.5 

c.5 

2.5 

- 

m 

g 
2- 
8 s 

In area of trenching 
activities 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

Fine sand @ 8-8.5', 
Saturated 

NO PETROLEUM ODOR 

Total Depth=12 ft 

ZO! 
B 
5 

-0 
B 
Qu 

g s s o  
g " % f s ~  

m 
% 



LUST Incident No: 0971 255004 

Site Name: Great Lakes Navy Training Center 

~ d d w ~ :  Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

Boring Number: DPO 1 1 -98 

Boring Location: 

E-1650 N-1300 

Page 1 of 1 

Date: Start 1/26/98 

Finish 1/26/98 

NOTE: Stratification lines are appximateifl-situ transition between soil types may be gradual. 
Groundwater Data Auger Depth 1~ Rig: Geoprobe, Direct Push 

Depth While Drilling 

, 
1 -7' Rotary Depth NIA ~ ~ ~ l ~ ~ i ~ t :  Rick Elgin #29886 

hillajco. Bill LanglSoilprobe. Inc. for BELING CONSULTANTS 

NIA NOTE: Boring backfilled unless otherwise noted. e Illinois 

Environmental 
Protection 

Agency 

- 
0 '4 .% 

t i 0  p 
P 1 
E '? 8 X 5 Detailed Soil and Rock Description 
g a  n 

gravel and sipd (driveway area) 
silty clay, dk. br. hi-plast. 

1 , CL- 
ML 

silty sand with clay, poorly graded 
. . . . . . . . SM . . . . . . . . 
. . . . . . . . 

sand, poorly graded, some thin clay layers . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . , .  . . . . . .  SP 
. . . . . .  
. . . . . .  . . . . . .  . . . . . .  . . . . . .  

CL- , silty clay, gray glacial till, diamicton , 
ML 

2 

Elevation 
Datummitrary Benchmark 

Surface Elevation:100 

Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate labontory 
sample containers. 

NO PETROLEUM ODOR 

Total Depth=l2 fi 

h 

.- 2 x Qu 

1.5 

1.5 

c.5 

c.5 

2.0 



LUST Incldent NO: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

Adderss: Fire Fighting Training Unit 

Great Lakes, IL 6008&2600 

BO"ngNumb": DPOI2-98IMW-12-98 

Boring Location: 
E-1600 N-1350 

Page 1 of 1 

Date: start 1/26/98 

Finish 1/26/98 

NOTE: Stratification lines are approximakin-sltu transition between soil types may be gradual. 
Groundwater Data 

Depth While Drilling 
1 -4' 

Depth Rilling 
4.5' 

Auger Depth 12 Rig: Geoprobe, Direct Push 

Rotary Depth N/A ~ ~ ~ l ~ ~ i ~ ~ :  Rick Elgin #29886 

% l l n / ~ ~ ,  Bill LanglSoilprobe, bc. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. 

Illinois 

Environmental 
Protection 

Agency 

9 a 

g &  

Elevation 
Datum:Arbitrary Benchmark 

Surface Elevation:100 

Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

Total Depth=12 A 

NO PETROLEUM ODOR 

2nd push for grain size 
analysis 

3rd push to install 
piezorneter MW-12-98 

k 
2 

" 8  

m m  

g 
.% 

'Rh  

68 

h ... 
F! % 

P 

$ 5 . 5  
5 g m  

8 3  n 

gravel and sand (driveway area) 
silty clay dk. br. hi-plast. 

sand poorly graded, some gravel 

sandy clay with gravel 
silty clay, gray glacial till, diamicton 

69'GM 

CL- 
ML 

Sp 

ISP- 
SC 
CL- 
ML 

2.5 

c.5 

9 P. 

m 

Detailed Soil and Rock Description " 
z 
5 
4 

" 8  .- 
a n 
r Qu 



reated from setup file: c:\logplt97\logfiles\iepal .ldf 
his is for the IEPA LUST Program Boring Logs f 

I PLOT AT 5 FEET = 1 INCH 

/ top base x y elev 
ETUP: 0.00 -1 3.00 0 0 100 

DIT-TEXT: datum-type t bitrary Benchmark 

EDIT-TEXT: Surf-Elev 

DIT-TEXT: LUST-Num 4" 

~D~EXT: Start-Date 

FD9;EXT: Fin-Date 

DIT-TEXT: Location 

.- 

EDIT-TEXT: Site-Name 
reat Lakes Navy Trainning Center 

DIT-TEXT: Address1 P 
Fire Fighting Training Unit 

&)IT-TEXT: Address2 
Great Lakes, 1L 60088-2600 

DIT-TEXT: Auger-Depth 9. - 

EDIT-TEXT: Rotary Depth 

DIT-TEXT: Rig (" 
Geourobe, ~ i & t  Push 

IT-TEXT: Geologist 

h DIT-TEXT: Driller 
ill LangISoilprobe, Inc. for BELING CONSULTANTS 

ITH: Lithology 
top> <bottom> <keyword>A 
-1 gravelA 



TH: Lith-Descr & OP> <bottom> <keyword> 
 description>^ 

-1 gravel and sand mixed w/clayA a -4 sandy clay with gravelA 
-10 sand and gravel, some silt and clayA 
0 -12 silty clay gray glacial till, diamictonA 

END-DATA: 

ILLBAR: Device t 
ND-DATA: I 
XT-COLUMN: Sample-Num 

END-DATA: 

1 EXT-COLUMN: Samp-recov 

TEXT-COLUMN: Moist-% 
depth, <text>" 
AlTlNG ON GEOTECH RESULTS 1Ip. 

EN D-DATA: 

kXT-COLUMN: Hand-Pen 
:<depth> <text>" 



- 
TEXT-COLUMN: PID 

d e p t h  <text>. 
D-DATA: 

PETROLEUM ODORA 
2 Total Depth=l2 ftA 
A groundwater sample was collected utilizing a peristalic pump directly into the approprate laboratory sample containersA 

8 YMBOL-COLUMN: water-lev 
.<depth> <symbol #> <symbol size> 

ater level while drilling 
ater level after drilling & 

-5 140.25 
ND-DATA: 

MBOL-COLUMN: TEST1 



r 
LUST Incident No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

Adderss: Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

Bonng Number: DPO 1 3-98 

Boring Location: 
E-1550 N-1275 

Page 1 of 1 

Date: Start 1/27/98 

Finish 1/27/98 

NOTE: Stratification lines are approximat&-situ transition between soil types may be gradual. 
Groundwater Data 

x Depth While Dnlling 
-5 

Dmth 
NIA 

Auger Depth 121 Rig: Geoprobe, Direct Push 
Illinois 

Rotary ~ e p t h  N/A Geologist: Rick Elgin #29886 Environmental 
"II~WICO. Bill LangSdlprobe, Inc. for BELING CONSULTANTS Rotection 

NOTE: Boring backfilled unless otherwise noted. Agency 

f, 

0 8 a Detailed Soil and Rock Description 
s t i  

GM gravel and sand mixed wlclay 
sandy clay with gravel 

sand and gravel, some silt and clay 

silty clay gray glacial till, diamicton 

Elevation 
Datum:Arbitrary Benchmark 

Surface Elevation:100 

- 
3 Qu 

c.5 

4.0 

a Remarks 

SLIGHT PETROLEUM 
ODOR 

PETROLEUM ODOR 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

Total Depth=l2 ft 



LUST Incident NO: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

~ d d ~ ~ ~ ~ :  Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

BonngNumber: DPOI2-98IMW-12-98 

Boring Location: 
E-1600 N-1350 

Page I of I 

Date: start 1/26/98 

Finish 1/26/98 

NOTE: Stratification lines are approximat&-situ transition between soil types may be gradual. 

Illinois 

Environmental 
Protection 

Agency 

Groundwater Data 
Depth While Drilling 

1 -4' 

Dqth 
4.5' 

Auger Depth 12 Rig: Geoprobe, Direct Push 

Rotary Depth N/A Geologist: Rick Elgin #29886 

D,-~II~/CO.  Bill LanglSoilprobe. Inc. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. 

X 

Detailed Soil and Rock Description 

69) 
GM gravel and sand (driveway area) 

silty clay dk. br. hi-plast. 
1 

CL- 
ML 

. . . . . .  . . . . . .  . . . . . .  SP sand poorly graded, some gravel . . . . . .  

3 68'SP- sandy clay with gravel 
SC 
CL- silty clay, gray glacial till, diamicton 
ML 

- 
5 - a  

L j g  
t;ju z e  

g 

L 

! 
g 
$ a , 

* g  
Qu 

2.5 

c.5 

- 

Q 

Elevation 
Datum:Disk Elev. 702.44 

surface Elevation6gO.21 

Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

Total Depth=12 ft 

NO PETROLEUM ODOR 

2nd push for grain size 
analysis 

3rd push to install 
piezometer MW-12-98 



Page 1 of 1 

Date: start 1/27/98 

Finish 1 /27/98 

LUST Incident No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

~ d d ~ ~ ~ ~ :  Fire Fighting Training Unit 

Great Lakes, IL 600882600 

Boring Number: DP014-98 

Boring Location: 
E-1450 N-1273 

NOTE: Stratification lines are approximae-situ transition behveen soil types may be gradual. 

Illinois 

Environmental 
Protection 

Agency 

. Groundwater Data 

1_ 
Depth While Drilling 

-5' 

Depth Afier Drilling 
3.54' 

Auger Depth 120 Rig: Geoprobe, Direct Push 

Rotary Depth N/A ~ ~ ~ l ~ ~ i ~ t :  Rick Elgin #29886 

%lido. Bill LanglSdlprobe. Inc. for BELING CONSULTANTS 

NOTE: Boring backtilled unless otherwise noted. 

Detailed Soil and Rock Description 

- - - -  
GM gravel and sand mixed wlsilt and clay 

c.5 

CL- silty clay, hi-plast. 

sand and gravel, some silt and clay 
.5 

C.5 

CL- silty clay, gray glacial till, diamicton 2.5- 
3.0 

2 

Elevation 
~a tum:Di~k  Elev. 702.44 

surface ~levat ion688.98 

Remarks 
- 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

SLIGHT PETROLEUM 
ODOR 
STRONG PETROLEUM 
ODOR 

PETROLEUM SHEEN 

2nd push to set piezometer 
@ 12' with 9' screen, MW- 
14-98 

Total Depth=l2 ft 



Page 1 of 1 

Date: Start 1/27/98 

Finish 1/27/98 

LUST Incident No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

Adderss: Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

Boring Number: DP0 1 5-98 

Boring Location: 

E-1350 N-1275 

NOTE: Stratification lines are approximaw-s~tu bansition between soil types may be gradual. 

Illinois 

Protection 

Groundwater Data 

1 Depth While Drilling 
-5' , Dep, ,, 

NIA 

Auger Depth 14' Rig: Geoprobe, Direct Push 

ROW m t h  Nit4 Geologist: Rick Elgin #29886 

~ . l l & o ,  Bill LangISoilprobe, Inc. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. 

Detailed Soil and Rock Description . 

10a,..M gravel and sand mixed wlsilt and clay 

silty clay, very sandy 

sand and gravel, some silt and clay 

silty clay, gray glacial till, diarnicton 

2 

2.5 

.5 

<.5 

c.5 

3.0 

Elevation ' 
Datum:ArbitIary Benchmark 

Surface Elevation:100 

Remarks 

A collected groundwater utilizing sample a 
was 

peristalic pump directly into 
the approprate laboratory 
sample containers. 

PETROLEUM ODOR 

PETROLEUM ODOR 

PETROLEUM SHEEN ON 
WATER 

PETROLEUM ODOR 

Total Depths14 A 



Page 1 of 1 

Date: Start 1/27/98 

Finish 1/27/98 

LUST Incldent No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

~ d d ~ ~ ~ ~ :  Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

BoringNumber: DPOl6-98 

Boring Location: 
E-1310 N-1353 

NOTE: Stratification lines are approximat+-situ transition between soil types may be gradual. 

Illinois 

Environmental 
Protection 

Agency 

Groundwater Data 

1_ 
Depth While Drilling 

-6' 

Depth D.lling 
4.34' 

% h I. Elevation 
~atum:Disk Elev. 702.44 - 

Detailed Soil and Rock Description W 5 surface Elevation687.93 $ "  a 

" 5  2 
Remarks 3 Qu 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

A piezometer set @ 12' with 
an 8' screen, MW-16-98 

Auger Depth 1 2  Rig: Geoprobe, Direct Push 

Rotary Depth N/A ~ ~ ~ l ~ ~ i ~ t :  Rick Elgin #29886 

 rilld do. Bill LangISoilprobe. Inc. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. 



Page 1 of 1 

Date: Start 1128198 

Finish 1/28/98 

LUST lncldent No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

~ d d ~ ~ :  Fire Fighting Training Unit 
Great Lakes, IL 60088-2600 

Bonng Number: DPO 1 7-98 

Boring Location: 
E-1200 N-1495 

NOTE: Stratification lines are approximatw-situ transition between soil types may be gradual. 
Groundwater Data Auger Depth 12  Rig: Geoprobe, Direct Push 

1 Depth While Drilling 
Rotary Depth N/A Geologist: Rick Elgin #29886 

-9' 

kpth ,,. ,ling ~ l l e r l c ~ .  Bill LanglSdlprobe, lnc. for BELING CONSULTANTS 

NIA NOTE: Boring backfilled unless otherwise noted. e Illinois 

Environmental 
Protection 

Agency 

Elevation 
~atum:Arbitrary Benchmark 

Surface Elevation:I 00 

Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the sample approprate containers. laboratory 

SLIGHT PETROLEUM 
ODOR 

Total Depth=12 tt 

?L - .5 
E 

f 
3 .s 

5 8  g = O 

6 s Detailed Soil and Rock Description 1 2  2 ~ $ 3  
2 2 "  - 9 s . g ~  

g z m  F i i  8 3 3 M vl 

silty clay fill, (dike) 

CL' silty clay, hi-plast. 
SP- sandy clay with gravel 

sand and silty gravel 

C L  silty clay, gray to br. glacial till, diamicton 

- 
5 ,a 

g 8  
3 U  
"2 .- 
5 

c 

! 
g 
5 a 
3 z 
Qu 

1.5 

.5 

.5 

4.0 



LUST Incident No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

Adderss: Fire Fighting Training Unit 

Great Lakes. IL 60088-2600 

Bonng Number: DP018-98 

Bonng Location: 
E-1350 N-1695 

Page 1 of 1 

Date: start 1/28/98 

Fintsh 1/28/98 

NOTE: Stratification lines are approximatfip-situ transition between soil types may be gradual. 
Groundwater Data 

Depth While Drilling 
1 -6' 

q_ DepNyAa/uhDrilling 

Auger Depth 16' Rig: Geoprobe, Direct Push 

Rotary Depth MA Geologist: Rick Elgin #29886 

D ~ ~ I I ~ I C O .  Bill LangISoilprobe, Inc. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. 

Illinois 

Environmental 
Protection 

Agency 

1 I 

1 2 . . . . . . . . 
, . . - .  ... . . .  . -  . 

2 2.8 ; :  ::: .:: a 

Detailed Soil and Rock Description 

gravel with silty clay 
silty clay with some gravel 

sandy gravelly silt with some clay 

/ ,silty clay, glacial till 
sand, gravelly with silt 

. silty clay, br. glacial till, diamicton 

. 

I 

I - 
I 

CL- 
ML 

SP 

CL' 
ML 

, . . . -  . .  . 
I:::::::: -- - .. . -  . 
8 . . . . . . . 
[-. ;:. . - .  < . -  . 
/ . . . . . . . ,..-..... -- 
L . -  .. . 

- 

MH 

g 
z e  

5 

Elevation 
Datum:Arbitrary Benchmark 

Surface Elevation:100 

Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

NO PETROLEUM ODOR 

No sample recovered from 
12-16' due to obstruction 

Total Depth316 A 

a 
8 
Qu 

2.0 

.5 

.5 

2.0 



Page 1 of 1 

Date: start 1/28/98 

Finish 1/28/98 

LUST Incident No: 0971 255004 

site Name: Great Lakes Navy Trainning Center 

Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

Bonng Number: DPOl9-98 

Bonng Location: 

E-1390 N-1600 

NOTE: Stratificabon lines are approximatep-situ transition between soil types may be gradual. 

69 
Illinois 

Environmental 

Protection 

Agency 

Groundwater Data 
Depth While Drilling .x -5' 

Depth hilling 
NIA 

Auger Depth 12' Rig: Geoprobe, Direct Push 

Rotary Depth N/A Geologist: Rick Elgin #29886 

~ I I ~ I C ~ .  Bill LanplSoilprobe. Inc. for BELING CONSULTANTS 

NOTE: Boring bacWilled unless otherwise noted. 

- 
5 

r f  
2"  Detailed Soil and Rock Description 

p s e ~  2 2  
.G 

V) 2 bl 

gravel with sand with silty clay 

sand with silt, poorly graded 

I. 

j . 3  

I. 

% 
$ 
a 8 

6 
b 

0 

g 4 $  

Elevation 
Datumrnitrary Benchmark 

Surface Elevation:i 00 

'P 

4 

2.0 

c.5 

.5 

2.5 

Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

NO PETROLEUM ODOR 

Total Depths12 f? 

3 c " 

!L 

2 
3 

~2 

.5 
4 
I 



LUST Inc~dent NO: 0971255004 

Site Name: Great Lakes Navy Trainning Center 

Adderss: Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

Bonng Number: DP020-98 

Boring Location: 

E-1300 N-1450 

Page 1 of 1 

Date: start 1/28/98 

Finish 1/28/98 

NOTE: Stratification hnes are approximaten-situ transition between soil types may be gradual. 
Groundwater Data 

Depth While Drilling 
1 -8' 

Depth hilling 
4.93' 

Auger Depth 121 Rig: Geoprobe, Direct Push 

Rotary Depth NIA Geologist: Rick Elgin #29886 
Illinois 

Bill LanplSoilpmbe. Inc. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. E:ra 
L 

g 
iEi 
2 3  

0 5 . 2 "  2 2 
V) g Qu 3 Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 

NO PETROLEUM ODOR 

.$ 
E 
5 
2 
2 

- 
Q 
A " 

?L 

4 
2 

3 6 :  
~ B S G  

8 .s 
3 Detailed Soil and Rock Description 

- 
5 
B 3.  

2 8  z e  

c 

l 
g 
2 
8 , 

Elevation 
Datum:Disk Elev. 702.44 

Surface Elwation688.03 



LUST Incident No: 0971 255004 Boring Number: DP021-98 Page 1 of 1 

Site Name: Great Lakes Navy Trainning Center Boring Location: Date: Start 1/28/98 
Adderss: Fire Fighting Training Unit E-1300 N-1400 

Great Lakes, IL 60088-2600 Finish 1/28/98 

NOTE: Stratification lines are approximaw-situ transition between soil types may be gradual. 
Groundwater Data Auger Depth 8' Rig: Geoprobe, Direct Push 

Illinois 

1 Depth While Drilling 
Rotary Depth N/A Geologist: Rick Elgin #29886 

-6' Environmental 

Depth AM 
~ r i l l a ~ c ~ .  Bill LanglSoilprobe, lnc. for BELING CONSULTANTS Protection 

NIA NOTE: Boring backfilled unless otherwise noted. Agency 

Elevation 
Datum:Arbitrary Benchmark 

Detailed Soil and Rock Description Surface Elevation:I 00 

Remarks 
V1 

silty clay mixed with gravel, intermitten with 
silty sand .5 

A groundwater sample was 
collected utilizing a 

.5 peristalic pump directly into 
ML the approprate laboratory 

sample containers. 
c.5 

2 gravel with sand with silty clay PETROLEUM ODOR AND 
SHEEN 

GM- 
CL- 
ML c.5 Total Depth=8 ft 



LUST Incident No: 0971 255004 

~ d d ~ ~ ~ ~ :  Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

I 

Finish 1/28/98 

Boring Number: DP022-98 Page 1 of 1 

Date: start 1/28/98 Site Name: Great Lakes Navy Training Center Boring Location: 

I , 
NOTE: Stratification lines are approxima@-sttu transition between so11 types may be gradual. 

Groundwater Data 
Depth While Drilling 

1 -6' 

Depth 
MA 

Auger Depth 8' Rg: Geoprobe, Direct Push 
Illinois 

Rotary Depth NIA Geologist: Rick Elgin #29886 Environmental 
filler/co. Bill LanglSoilprobe. Inc. for BELING CONSULTANTS Protection 

NOTE: Boring backfilled unless otherwise noted. Agency 

8 
5 

Detailed Soil and Rock Description 3 /  
i3U ze! 
3 '' 
5 

gravel with sand with silty clay 

s 
8 
& 
5 a 
5 
B 
Qu 

1.5- 
2.0 

E! 
a 

Elevation 
Datum:Arbitrary Benchmark 

Surface Elevation:100 

Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

NO PETROLEUM ODOR 

Total Depth=8 A 



, 

Page 1 of 1 

Date: start 1/29/98 

Finish 1/29/98 

LUST Incldent No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

Adderss: Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

silty clay mixed with gravel 

CL- 
ML 

sandy silty clay with gravel 

SP- 
SC 

Boring Number: DP023-98 

Boring Location: 
E-1400 N-1350 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

PETROLEUM ODOR AND 
SHEEN ON WATER 

Total Deptb8 ft 

NOTE: Stratification lines are approximakip-situ transition between soil types may be gradual. 

Illinois 

Environmental 
Protection 

Agency 

Groundwater Data 

1 Depth While Drilling 
-5' 

J'7- Depth After Drilling 
NIA 

Auger Depth 8' Rig: Geoprobe, Direct Push 

ROW ~ e p t h  b u t  ~ ~ ~ l ~ ~ i ~ t :  Rick Elgin #29886 

Bill LanglSoilpmbe, Inc. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. 

Elevation 
Datum:Arbitrary Benchmark 

Surface Elevation:I 00 

Remarks 

Detailed Soil and Rock Description $ 4 3  
g . 0  

O P W  

8 3  

-j 
5 
- 
g 

P 
0 

3 3  

d v ,  g O  
v, 



Page 1 of 1 

Date: start 1/29/98 

Finish 1/29/98 

LUST Incident No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

~ d d ~ ~ :  Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

Bonng Number: DP024-98 

Bonng Location: 
E-1528 N-1235 

NOTE: Stratification lines are approximaw-situ transition between soil types may be gradual. 

Illinois 

Environmental 

hotection 

Agency 

Groundwater Data 
Depth While Drilling 

1 -5' 

_p hpUl A*er D.lling 
NIA 

~ u g e r  Depth 8' Rig: Geoprobe, Direct Push 

Rotary Depth N/A Geologjst: Rick Elgin #29886 

~ . l l m / c o .  Bill LanglSoilprobe, Bc. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. 

3 3 "  

m m 
L 

: .a@. ML + 
L-. 2%. . c , . -  .. . 
L . . . . . . . . , . _ _ . . _ . _ 
-- . - . -- . 

4 3 :::.:::::: 
,- . - . .- . SP- 
8 . . . . . . . . 
, . .- . -. . . SM 
-- . . . - . 

.. . 
, . . . . . . . . - 

- 

Detailed Soil and Rock Description 

gravel with sandy clay intermitten with silty 
clay 

sandy silt with gravel 

- Elevation 
Datum:Arbitrary Benchmark 

Surface Elevation:d 00 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

NO PETROLEUM ODOR 

Total Depth=8 ft 



Page 1 of 1 

Date: start 1/29/98 

Finish 1/29/98 

LUST Incident No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

Adderss: Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

Bonng Number: D PO2548 

Bonng Location: 
E-1061 N-1605 

NOTE: Stratification lines are approxlmatei-situ transition between so11 types may be gradual. 
Groundwater Data Auger Depth 16' b g :  Geoprobe, Direct Push 

Illinois 

1 Depth While Drilling 
~ o t a r y  Depth NIA ~ ~ ~ l ~ ~ i ~ ~ :  Rick Elgin #29886 

-13 Environmental 

_p_ Depth After Drilling 
~ r i l l ~ r / ~ ~ .  Bill LanglSoilprobe, Inc. for BELING CONSULTANTS Protection 

7.23' NOTE: Boring backfilled unless otherwise noted. Agency 

c n m  cn 

SW- 

CL' 

- - 

Detailed Soil and Rock Description 

silty clay, rootlets, hi-plast. 

silty sand, fine grained, well sorted, 

fill and debris, brick, glass, ashes, plastic 
sheeting 

sand with clay, black, some rocks 

silty clay, gray to brown glacial till, diamicton 

A 

9 
ze! 

2 
.B 

5 

Elevation 
Datum:Disk Elev. 702.44 

Surface Elevation690.45 

Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

Fill was dry and with no 
cohessiveness 

NO PETROLEUM ODOR 

Piezometer set @ 15' with a 
10' screen, MW-25-98 

Total Depth=16 ft 

, s x 
Qu 

<.5 

<.5 

4.0 



LUST Incident No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

Adderss: Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

Bonng Number: DP026-98 

Boring Location: 

E-1100 N-1340 

Page 1 of 1 

Date: start 1/29/98 

Finish 1/29/98 

NOTE: Stratification lines are approximat*-situ transition between soil types may be gradual. 
Groundwater Data 

Depth While Drilling 
D v  

DepU, mlling 
-.18' 

~ u g e r  Depth 1 2  Rig: Geoprobe, Direct Push 

Rotary Depth NiA Geologist: Rick Elgin #29886 

hillerlco. Bill LanglSoilprobe. Inc. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. 

Illinois 

Environmental 

Protection 

Agency 

% h 

,E oC - .- ' Q z  

2 ) O  - B 8 G  
Detailed Soil and Rock Description 

~ n z l  

8 

*** DRY HOLE *** 
Set piezometer MW-26-98 

NO PETROLEUM ODOR 

Total Depth=12 ft 

silty clay, with sand and gravel 

! 
68 

silty clay, gray to brown glacial till, diamicton 

2 

CL- 
ML 

e g ' @  

2.5 

3.5- 
4.0 

>4.5 

E 

cn 

Elevation - H 

0 

5 2 

s u  

" 5  .- 
g 

Datum:Disk Elev. 702.44 

Surface Elevation684.36 

Remarks 1 x 
Qu 

g z m  z 
m o  g 



LUST lnc~dent No' 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

~ d d ~ ~ :  Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

Bonng Number: DP027-98 

Boring Location: 
E-1400 N-1200 

Page 1 of 1 

Date: start I130198 

Finish 1130198 

NOTE: Stratification lines are approx~math-situ transition between soil types may be gradual. 
Groundwater Data 

Depth While Drilling 
1 -6' 

Af*r Drilling 
N/A 

~ u g e r  Depth 12' ~ig: Geoprobe, Direct Push 
Illinois 

Rotary Depth MA Geologist: Rick Elgin #29886 Environmental 

%llcr/~o. Bill LangISoilpmbe, lnc. for BELING CONSULTANTS Protection 

NOTE: Boring backfilled unless othenvise noted. Agency 

Detailed Soil and Rock Description 

\ asphalt, old / 

silty clay with gravel 
CL- 
ML 

sandy silt 

/ . -. . . - - 
,- . -  . .  . ML 
, . . . . . . . . 
, . -- . - . . -- . . . -- . 

sand with gravel and silt 
SP- 

CL- \ silty clay, gray to brown glacial till, diamicton , 
ML 

- 

3 
ze! 
G .- 
2 

Elevation 
~atum:Arbitrary Benchmark 

Surface Elevation:? 00 

Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

NO PETROLEUM ODOR 

Total Depth=12 A 

5 

g 
Qu 

.5 

e.5 

.5 

.5 

<.5 



LUST Incldent No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

~dderss :  Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

Boring Number: DP028-98 

Bonng Location: 
E-1450 N-1200 

Page 1 of 1 

Date: Start 1130198 

Finlsh 1130198 

NOTE: Stratification lines are approximaten-situ transibon between soil types may be gradual. 
Groundwater Data 

Depth While Drilling 
1 -5' 

4_ Depth After Drilling 
NIA 

!k h 

8 E 
Elevation - i! DatumArbitrary Benchmark 

B s 
Detailed Soil and Rock Description % g  g Surface Elevation:100 2 0  P. 

2'2 .cl 

G 2 .- 
3 Qu 

Remarks 

, asphalt, old 
silty clay with gravel A groundwater sample was 

collected utilizing a 
CL- .5 peristalic pump directly into 

the approprate laboratory 
sample containers. 

, . _ . . _ _ . I sandy silt with layers of silty clay .5 
/ . -  .. . , . . . . . . . 
, . - . - . . . . .  . -  . 

2 , . -  ..  . ML 
1 . .  . . . 
, .  -. . .  . -  .. . 

sand with gravel and silt 
SP- 

NO PETROLEUM ODOR 
silty clay, gray to brown glacial till, diamicton 

CL- 
ML Total Depth=12 ft 

Auger Depth 12 Rig: Geoprobe, Direct Push 

ROW Depth N/A Geologist: Rick Elgin #29886 

wller/Co. Bill LanglSoilprobe, Inc. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. 

Illinois 

Environmental 
Protection 

Agency 



Start 1130198 

~ d d ~ ~ ~ ~ :  Fire Fighting Training Unit 

Detailed Soil and Rock Description 
Surface EIevation689.14 

2nd boring for grain size 
analysis (1-5' & 7-1 13 

Piezometer set to 12' with a 
9' screen, MW-29-98 

N O  PETROLEUM ODOR 



Page 1 of 1 

Date: Start I130198 

Finish I130198 

LUST Incident No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

Fire Fighting Training Unit 

Great Lakes. IL 60088-2600 

Boring Number: DP030-98 

Boring Location: 
E-1251 N-1299 

NOTE: Stratification lines are approximat&-situ transition between soil types may be gradual. 

Illinois 

Environmental 

Protection 
Agency 

. Groundwater Data 

1 Depth While Drilling 
-5' 

Dpth At*r Miling 
1.62' 

ff 
h 8 E 

Elevation 
Datum:Disk Elev. 702.44 

Detailed Soil and Rock Description 
E B 

3 %  g surface Elevation888.16 2 0  a 

" i  .- 3 3: 
3 Q,, 8 Remarks 

A groundwater sample was 
collected utilizing a 
pdstalic pump directly into 
the approprate laboratory 
sample containers. 

Set Piezometer MW-30-98 

No recovery of sample, 
estimated depth of silty clay 

NO PETROLEUM ODOR 

Auger Depth 16' Rig: Geoprobe, Direct Push 

~ o t a r y ~ e p t h  NIA ~ ~ ~ l ~ ~ j ~ t :  Rick Elgin #29886 

MIIWICO. Bill LangISoilpmbe. lnc. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. 



Page 1 of 1 

Date: start 2/2/98 

Finish 2/2/98 

LUST Incident No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

~ , j , j ~ ~ :  Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

Boring Number: DP031-98 

Boring Location: 
E-1269 N-1251 

NOTE: Stratification lines are approximakipsltu transition between soil types may be gradual. 

Illinois 

Environmental 
Protection 

Agency 

Groundwater Data 

1 Depth While Drilling 
-6' 

_p_ Depth After Drilling 
NIA 

g %! 
Elevation - B Datum:Arbitrary Benchmark 

s k 
Detailed Soil and Rock Description ? g  g Surface Elevation:I 00 g z 2 e .- x 

5 Qu Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 

: . . - . - . . . 

Auger Depth 8' Rig: Geoprobe, Direct Push 

ROW w t h  N/A Geologist: Rick Elgin #29886 

mller/co. Bill LanglSoilprobe, Inc. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. 



LUST Inc~dent No: 097 1 255004 

Site Name: Great Lakes Navy Trainning Center 

Adderss: Fire Fighting Training Unit 

Great Lakes, IL 600882600 

Boring Number: DP032-98 

Boring Location: 

E-1282 N-1250 

Page 1 of 1 

Date: start 2/2/98 

Finish 2/2/98 

NOTE: Stratification lines are approxima@-situ transition between soil types may be gradual. 
Groundwater Data 

Depth While Drilling 
1 -5' 

Depth Mlling 
NIA 

Auger Depth 8' Rig: Geoprobe, Direct Push 

Rotary Depth NIA Geologist: Rick Elgin #29886 

M I I ~ ~ C ~ .  Bill LanplSoilprobe, lnc. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. 

Illinois 

Environmental 
Protection 
Agency 

A 

Detailed Soil and Rock Description 

.- z 5 Qu 

Dk. br. silty sandy clay with gravel 
CL- 2.5 
ML 

1 2.0 

,-, -. . - .  silty clay with sand and small amount of .5 
i , . . . . . . 
, - . . - , . . CL- gravel L.  .-, -. 
, . . , . . . ML . . . gravel with sand with silt 

GP .5 

i 

u 

2 

Elevation 
~atum:Arbitrary Benchmark 

Surface Elevation:100 

Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

NO PETROLEUM ODOR 

Total Depth=8 ft 



Page 1 of 1 

Date: Start 2/3/98 

Finish 2/3/98 

LUST Incident No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

~ d d ~ ~ :  Fire Fighting Training Unit 
Great Lakes, IL 60088-2600 

BoringNumber: DP033.98 

Boring Location: 
E-1213 N-1391 

NOTE: Stratification lines are approximab-situ transition between soil types may be gradual. 

Illinois 

Environmental 
Protection 
Agency 

Groundwater Data 

1_ 
Depth While Drilling 

-5' 

1 Depth After Drilling 
NIA 

Auger Depth g Rig: Geoprobe, Direct Push 

Rotary Depth N/A Geologist: Rick Elgin #29886 

~rillerlco. Bill LangISoilprobe, Inc. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. 

b 

Q 
l 
2 
2 
5 s 
Qu 

A 

s 
l ! g  
", 
2 2  

3 
5 

- 

ML * . -  ..- . , : : . : . . : : - - -  
. . . . . . . . - - - -- 

Detailed Soil and Rock Description 

Dk. br. to gray silty clay with gravel 

sandy silt with sand and gravel 

2 

I 

Elevation 
Datum:Arbitrary Benchmark 

Surface Elevation:I 00 

Remarks 

NO PETROLEUM ODOR 

Total Depth38 ft 



Page 1 of 1 

Date: start 2/3/98 

Finish 2/3/98 

LUST Incident NO: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

~ d d ~ ~ ~ ~ :  Fire Fighting Training Unit 

Great Lakes, IL 600882600 

Boring Number: DP034-98 

Boring Location: 
E-I 101 N-1429 

- 
NOTE: Stratification lines are approximat+-situ transition between soil types may be gradual. 

Illinois 

Environmental 
Protection 

Agency 

- Groundwater Data 

1 Depth While Drilling 
-6' 

1 Depth After Drilling 
0.65 

Auger Depth 12' Rig: Geoprobe. Direct Push 

Rotary Depth N/A ~ ~ ~ l ~ ~ i ~ t :  Rick Elgin #29886 

Driller/Co. Bill Lang/Soilprobe, Inc. for BELlNG CONSULTANTS 

NOTE. Boring backfilled unless otherwise noted. 

L 
3 
B 
g 
g 
s# 
5 

Qu 

1 .O- 
1.5 

c.5 

3.0 

>4.5 

A 

8 
- 8  3 

B Detailed Soil and Rock Description e g  3 4  a % d f  3~ " 
3 3 "  $ s . g z  ze! 

.G 
2 V) " 

Dk br.to gray silty clay some gravel 

CL- 
ML 

. -- . 68 ,ML Very dk. br. silt - .  - 

i silty clay with sand and gravel 

ML 

CL- silty clay gray to br. glacial till, diarnicton 
ML 

3 % 

! 

f ,  
.s m 
0 

5 

8 

Elevation 
~ a t u m : D i ~ k  Elev. 702.44 

Surface Elevation684.6 

Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

PETROLEUM ODOR 

Piezometer installed @ 1 1' 
with a 9' screen, MW-34-98 

Total Depth=l2 ft 



Page 1 of 1 

Date: Start 2/4/98 

Finish 2/4/98 

LUST Incident No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

~ d d ~ ~ ~ ~ :  Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

BonngNumber: DP035-98 

Boring Location: 
E-1417 N-1810 

NOTE: Stratification lines are approximat*-situ transition between soil types may be gradual. 

Illinois 

Environmental 
Protection 

Agency 

oun water Data Auge~Depth 

Q Geologist: Rick Elgin #29886 I_ Depth Whtle Drilling Rotary Depth 

Elevation 
Da~m:Disk Elev. 702.44 

-5' 

Dqth Drilling 
1.32' 

" .Y 
E 8 5 ? 9 Detailed Soil and Rock Description surface Elevation691.08 ; k  n g p  z e  ;;iu , a 

(" 

9 9 "  2 &j .- 
.- f! Remarks 

m el n 3 QU a 

NO PETROLEUM ODOR 

A 

~ ~ I I ~ I C O .  Bill LangPjoiIprobe, bc. for BELlNG CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. 

.a 
$ 
0 

5 
5 6 3 



Page 1 of 1 

Date: Start 2/3/98 

Finish 2/3/98 

LUST Incident No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

Adderss: Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

Bonng Number: DP036-98 

Boring Location: 
E-1776 N-1814 

NOTE: Stratification lines are approximat+-situ transition between soil types may be gradual. 

Illinois 

Environmental 
Protection 

Agency 

Groundwater Data 

1 Depth While Drilling 
-6' 

Depth Drilling 
2.44' 

Auger Depth g Rig: Geoprobe, Direct Push 

Rotary Depth NIA ~ ~ ~ l ~ ~ i ~ t :  Rick Elgin #29886 

Driller/co. Bill LanplSoilpmbe, Inc. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. 

8 & - 8 6 3 G 

Detailed Soil and Rock Description 

0 g z *  
V) V) cl n ---- 

Dk br.to gray silty sandy clay some gravel, hi- 
1.5 

, . - - . -. . . sandy silt with gravel - . .  . +  . 

, . -. . . 
, . . . . . . . 

Elevation 
~a tum:Di~k  Elev. 702.44 

surface Elevation696.13 

Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

Set piezometer MW-36-98 

NO PETROLEUM ODOR 

Total Depth-8 fi 



LUST Incident No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

Adderss: Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

Boring Number: DP037-98 

Boring Location: 
E-1041 N- 1401 

Page 1 of 1 

Date: start 2/4/98 

Finish a4198 

NOTE: Stratification lines are approximat&-situ transition between soil types may be gradual. 

Illinois 

Environmental 
Protection 

Agency 

Groundwater Data 
Depth While Drilling 

-I_ NIA 

Afier hilling 
NIA 

Auger Depth 12' Rig: Geoprobe, Direct Push 

Rotary Depth N/A Geologist: Rick Elgin #29886 

M I I ~ ~ C O .  Bill LangISoilprobe, Inc. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. 

- 
0 t p  

2 2  s a - $ 5 . 5 ~  
F , Z W  B 8 5 %  

c n m  cn 
.- 
el n w 3  

1 CL- 
ML 

CL- 
ML 

90 

A 

Y 

>4.5 

1.5- 
2.0 

>4.5 

Detailed Soil and Rock Description 

Dk br.to gray silty clay some gravel, hi-plast. 

silty clay with gravel glacial till, diamicton 

e 
- 

Elevation 
DatumArbitrary Benchmark 

Surface Elevation:100 

Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

Temponny piezometer 
installed to collect the water 
sample 

No soil sample to field lab 
from 10-12' 

NO PETROLEUM ODOR 

Total Depth=12 ft 



LUST Incident No: 0971255004 

Site Name: Great Lakes Navy Trainning Center 

Adderss: Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

Bonng Number: DP038.98 

Boring Location: 

E-1201 N-1286 

Page 1 of 1 

Date: start 2/4/98 

Fin~sh 2/4/98 

NOTE: Stratification lines are approximab&-sib transition between soil types may be gradual. 
Groundwater Data 

_L 
Depth While Drilling 

-5 

a p t h  *h %,ling 
0.8' 

Auger Depth 8' Rig: Geoprobe, Direct Push 

Rotary Depth NIA Geologist: Rick Elgin #I29886 

&iIlerICo. Bill LanplSoilpmbe. lnc. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. 

Illinois 

CL- 
ML 

, . - - . - . . .  
L- . - . -- . , . . . . - . . . 
/ .  -...-. .' 
9- . -- . . 
8 . . . . . . . . 
, . . - . - . ., ML - . .  

1144 ? ;::I:_:: 2 3 , . .- . . . , . . . . . . . . ,..--.-... 
I . . - . - - .  

, . . . . . . . . 68 3 '__ _ 

-10 U 

Detailed Soil and Rock Description 

Dk br. silty clay intermitten with sandy silt 
(fill?) 

sandy silt with gravel 

1 .O 

c.5 

% 

Elevation 
Dabm:Disk Elev. 702.44 

Surface ElevationS87.780 

Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

Piezometer installed @I 9' 
with a 5' screen, MW-38-98 

NO PETROLEUM ODOR 

Total Depth4 ft 



Page 1 of 1 

Date: start 2/4/98 

Finish 2/4/98 

LUST Incident No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

Adderss: Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

Boring Number: DP039-98 

Boring Location: 
E-1816 N-1464 

NOTE: Stratification lines are approximatcip-situ transition between soil types may be gradual. 

Illinois 

Environmental 

Protection 

Agency 

Groundwater Data 

1 Depth While Dnlling 
-9' 

1 Depth After Drilling 
2.24' 

Auger Depth 12' Rig: Geoprobe, Direct Push 

Rotary Depth N/A ~ ~ ~ l ~ ~ i ~ ~ :  Rick Elgin a9886 

D ~ ~ ~ I ~ I C ~ .  Bill LangISoilprobe, Inc. for BELING CONSULTANTS 

NOTE: Boring backfilled unless otherwise noted. 

Elevation 
Datum:Disk Elev. 702.44 

Surface Elevation693.24 

Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

Piezometer installed @ 12' 
with a 9' screen, MW-39-98 

NO PETROLEUM ODOR 

Total Depth=12 ft 

Detailed Soil and Rock Description 

Dk br. silty clay hi-pla~t. 

1 sandy gravelly clay 
1 69 

CH 

I 

i- . . . . . .  . . . . . .  I . . . . . .  sand, well graded . . . . . .  WP 

3 /146/ 3.3 

ML sandy silt with gravel r.: ::: 7. : 

z e 
P 
3 

-0 s 
Qu 

c.5 

>4.5 



LUST Incldent No: 0971 255004 

Site Name: Great Lakes Navy Trainning Center 

Adderss: Fire Fighting Training Unit 
Great Lakes, IL 60088-2600 

Boring Number: DP040.98 

Boring LocaQon: 
E-1720 N-1400 

Page 1 of 1 

Date: start 2/5/98 

Fin~sh 2/5/98 

NOTE: Stratification lines are approximakin-situ transition between soil types may be gradual. 
Groundwater Data Auger Depth 1 y Rig: Geoprobe, Direct Push 

1 Depth While hilling 
Rotary Depth NIA ~ ~ ~ l ~ ~ i ~ t :  Rick Elgin #29886 -5' 

Depth ., ~ r i l l ~ i ~ ~ .  Bill Lang/Soilprobe. Inc. for BELING CONSULTANTS 

NIA NOTE: Boring bacldilled unless otherwise noted. 

Illinois 

Detailed Soil and Rock Description 

lo', 
gravel, fdl, temporary drive I 

silty clay, with gravel 

i 
CL- 
ML 

sandy silt with gravel 

, . --. . .-- . . 
, . -  ..-. SP- 
I . . . . . . . . 
, . - - .  --. . SM 
+..- . -  . 
, . . . . . . . . 

sand, with silty gravel 
. . . . . .  . . . . . .  . . . . . .  

CL- , silty clay, diamicton , ML 

Elevation 
Datum:Arbitrary Benchmark 

Surface E1evation:l 00 

Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

@ 6' petroleum odor and 
product 

@ 8' No petro odor or 
product 

Total Depth512 ft 

Z "  z e  
4 
g 

a 
w 
8 
3: 
pu 



LUST Incident No: 0971255004 

Site Name: Great Lakes Navy Trainning Center 

Addens: Fire Fighting Training Unit 

Great Lakes, IL 60088-2600 

Boring Number: DP04148 

Boring Location: 
E-1600 N-1450 

Page 1 of 1 

Date: Start 2/5/98 

Finish 2/5/98 

NOTE: Stratification lines are approximat+-situ transition between soil types may be gradual. 
Groundwater Data Auger Depth 12' Rig: Geoprobe, Direct Push 

Depth While Drilling 1 -8' Rotary Depth NIA Geologist: Rick Elgin #29886 

apm MIICIICO. Bill Lang/Soilpmbe, Inc. for BELING CONSULTANTS 
4.08' NOTE: Boring backfilled unless otherwise noted. 

Illinois 

Environmental 
Protection 
Agency 

- 
% 

Detailed Soil and Rock Description 

iii 

el 

. . . . . . . . silty sand and gravel, soft and damp 

. . . . . . . . . . . . . . . . 

. . . . . . . . 

CL- silty clay, soft and damp 

gravelly sandy silt, soft and wet 

. . . . . . . . . . . .  sand, to sand and gravel, saturated 

. . . . . .  

. . . . . .  

Elevation 
Datum:Disk Elev. 702.44 

surface Elevation6gO.19 

Remarks 

A groundwater sample was 
collected utilizing a 
peristalic pump directly into 
the approprate laboratory 
sample containers. 

Piezometer installed @ 12' 
with a 9' screen, MW-41-98 

NO PETROLEUM ODOR 

Total Depth42 ft 

.- 
3 x 

o,, 



I Q Illinois Environmental Probxtion Agency LUST Well Completion Report I 
hidexxt NO.: well NO.: MW- 1 -98  

. . 
SikN-: F i r e  Fi -9 Tr-a Unit --- i 0 - / 4 - 9 7  

~nlling- Soilprobe, Inc w- / U  -17- 97  
M ~ ~ :  Andrew ~aobsigt: Fred Lawrence/Rick Elqin 

D r i i l i n g M a  Direct push ~ r i ~ n g ~ ( t y p a ) :  None 

Annular Space Details Elevations - .Ol ft. 

?p./peofSurf.ceW. Concrete 

~ o f A n m P h ~  
Type of - seal (Grroykr, Pdlet): 

Granular-Hydrated - 

Qpe of Sand Pack: Silica 

Well C o r n d o n  Mate&& 

Measurements b .01 it ( w t m  q+iubb) 

For Groundwater Monitoring Web installed due to a release of W l m m  subjst m 35 111. Adm. Code Section 731. S u b p ~  

I L  532-2274 
LPC 500 Dec-96 



J C a J  

I Q Dlinois Eaviroomental Protection Agency LUST Well Completion Report 1 
~ucdeut NO.: waNo.: MW- 6 - 9 8  

. . 
SikN-: F j r e  F i ~ m g  Tralnlna Unit ClrtaI)nned* /O - 6 ~  9 ? 
~ ~ ] l i ~ ~ - :  S o i l p r o b e ,  I n c  u- /0 -6- 99 
~ ~ i l l e r :  Andrew F r e d  L a w r e n c e / R i c k  E l q i n  

Direct  Push DriIling mi'ia (typ3): None 

Annular Space Details Elevations - .Ol ft. 
68 9,b 1 ~ o p  of w e  b i n g  

T p o f S l a i n c e S d .  C o n c r e t e  

Typsof-SariPnt: B e n t o n i t e  

Type of B&&b S d  (Grpcoulpt, W): 
G r a n u l a r - H y d r a t e d  

TypofSPadPnck: S i l i c a  

Well Construction Mattxiah 

Mauliernents ro .01 !I (W~UU qphbh) 

- BaacRn of Sc- 
6 7 ~ ,  b$ ~cctom of -le 

For Gmundwater Monitoring Weils i n d &  due to a xiease of p - l ~ m  mbject to 35 a. ~ d m .  Cad= 73 1, Sub* F. 

IL 532-2274 
LPC 500 Oec-96 



LUST Well Completion Report 

TnriAPnt No.: w d ~ ~ . :  MW- Id - 9 8  
. # 

SiteN-: Fire Fightin9 -nu Unit D.taDnnedSenrt: 1-67 -9 
~nlling- Soilprobe, Inc -- /-a -5%' 
~rillet: Andrew Fred Lawrence/Rick Elqin 
~ ~ i l l i ~ ~ ~ w  Direct push ~ r i ~ q m u i d s ( t p ) :  None 

T p c o f S x k e S d .  Concrete 
TypaofAnanlPrSarLml: Bentonite 

of BaDtrnits Seai (GrPnulnr, Pdlet): 
Granular-Hydrated 

QpofSaxiPOEk: Silica 

Well Construction Matexials 

m .Ol n (wtU-0 ppliubic) 

- Bcctomof- 
6Yf?1 ~oomm or -le 

For Gmundwater Monitoring W e h  installed due to a refease of petroleum mbjd to 35 IU. Adm. Code Section 73 1. Subpsn F. 

IL 532-2274 
LPC 500 Oec-96 



I Q Illinois Environmental Protection Agency LUST Well Completion Repart 1 
Inddent NO.: : MW- - 9 8  

. . U n i t  DEtaDnntdsenrt- - SiteNnm: F i r e  F i w  Trifl11;LnCT 23-98 
~ ~ l ~ i ~ ~ m :  S o i l p r o b e ,  I n c  w- 1 - 2 7 -  ?=f 
H ~ :  Andrew F r e d  L a w r e n c e / R i c k  E l q i n  

~ r i l l i n g ~ a  Direct  Push D a i n g M  ( t p ) :  None 

hLL la r  Space Details Elemtiom - .Ol ft. 
Lq ga ~ q ,  of -e k i n g  

T y p c o f h k c e W .  C o n c r e t e  
'TjpofAnmkSalPnt: B e n t o n i t e  

Type of Bdmiki SaPl (GtPmrlPr, Pdlet): Top of Amnh Sealant 

G r a n u l a r - H y d r a t e d  

WofSandPlck:  S i l i c a  

Well Comtmction Ma- 

Measurements rn .OI n(* ~) 

Far Groundwater Monitoxing Wells i d 4  due m a release of pmoleum subject to 35 IU. Adm. Code Section 73 1 I Subpnn F- 

IL 532-2274 
LPC 500 Oec-96 



Illinois EnVirOnmend Protection Agency 

Dn]Jing -: SO i l p r o b e  , I n c  

Annular Space Details Elmations - .01 ft. 
Top of Protectrve Cuing 

T j j o f k i k S e n l .  C o n c r e t e  
Typaof~nnnbrSarlad: B e n t o n i t e  
Type of BaDhmita Scai (GrrraJpr, W): 

G r a n u l a r - H y d r a t e d  

Type of SPad PPd;: S i l i c a  

Well Comct ion  M a k d s  

M m i r n e n t s  10 .ol n (- gpliubh) 

I L  532-2274 
LPC 500 Dec-96 



. . 
SitcNmm: Fi re F i g U n a  T r u  n u  Unit D.tb Dnned W 
D n ] J i n g ~  Soilprobe, Inc m m  
wet: Andrew Fred Lawrence/Rick Elqin 
m ~ o t b o d :  Direct Push DdhgFh.rida ( t p ) :  None 

Top of Rdedve Cuing 
TpofS1Pin# W. Concrete - Top of Riser Pipe 
T y p a o f h m u b r ~  Bentonite - GrcmniSurfnce 
Type of Baabsaits Sslrl (GrPnulPr, Pdlet): - T q o f ~ S e a l a D t  

Granular-Hydrated 

QpeofSPrdPnck: Silica 

Wd Construction Makrkk 

- Top of Seal 

- TocPl Seal Interval 

- T q  of Sand 

- Top of Saem 

Maurements a .OI a(- ~) 

T d  Screen Interval 

- Bcttom of S- 
~ o t t o m o f m ~  

For Gmundwrcr Monitoring Web installed due to a =lease of paroleurn mbj& to 35 Jll. Adm. Code Sef io .  7319 Subp.n F- 

IL 532-2274 
LPC 500 Dec-96 



a Illinois Eaviromtal Protection Agency LUST Well Completion Report 
- 

kideat No.: w d ~ ~ . :  M W - 2 0 - 9 8  
. . 

Sit:N-: Fi re  Fi-9 T u  n a  U n i t  D.ta Drilled start 1- 28-48 
~ ~ l l i ~ ~  -: S o i l p r o b e ,  I n c  WCampLQd: 1-2 $4 
Dn]lm: Andrew F r e d  L a w r e n c e / R i c k  E l q i n  

~rilling~& Direct  Push I)rinissFh& (typo): None 

Annular Space Details amations - .O1 ft. 
6 '1/, Y4 ~ o p  of s e  cuing 

T j j o f S u i k W .  C o n c r e t e  64 -75 Top of Riser Pipe 
~ y ~ a o f ~ n r m l r t r ~ s r l ~ n t :  B e n t o n i t e  6 ~ ~ M W ~ U X  

Qp of Baablaibs Sarrl (GrPnulnr, Pdh): 
& 

43 T o p o f ~ S e P l s d  

G r a n u l a r - H y d r a t e d  % Cx3mg Stichp 

?).pcof~pnd~ock: S i l i c a  

Well Construction Materials 

&%as,op of S d  

L T& Seai Interval 

d3b-m T q  of 

485.03, of k e e n  

Maul--ements a .OI it (arhero +L) 

7 * d s m ? m ~ ~  

L - 7~~O%aC,m of - 
4 'IL a ~ c c t o m  of m l e  

Q=@-i by: 

Fnr Gmundwater Monitoring Wclk hstdled dus to r rcl- of -1-m subjrct 35 m. Adm. Section 73 1, Subpart F- 

I L  532-2274 
LPC 500 Dec-96 



a Illinois Environmental Protection Agency LUST Well Completion Report 

~ncrr]ant NO.: W ~ N O . :  MW-& - 9 8  
. . 

SittNnrm: Fire Tra1-a Unit EmteDnatdSPart- /-d+ ‘ 7 '  
~ ~ ~ l i ~ ~ ~ o c b r p c b a :  So i lp robe ,  Inc  u- (-2 4 - @ 

Andrew Fred Lawrence/Rick E l q i n  

~ r i ~ l i n g ~ m  Direc t  Push D r i I l i s g w  (typa): None 

1 Annular Space De&& Elevations - .01 ft. 

For Groundwater Monitoring Web installed due to a release of petroleum subjar m 35 a. Adm. Ccdc Secziori 73 1. S u b p a  F- 

I L  532-2274 
LPC 500 Oec-96 



a Illinois Environmental Protection Agency LUST Well Colnpletion &port 

~mi&at  NO.: W ~ N ~ . :  MW-26 - 9 8  

Site N-: a- ~ . t o ~ r i ~ e d s e a r t :  /-d7+ ?2?' 
~nlling-: S o i l p r o b e ,  I n c  -- / -a - -es  
~nl~et: Andrew F r e d  L a w r e n c e / R i c k  E l q i n  

-M& Direct Push 
Drilling Ftuida (type): No n e  

Annular Space IxailS Elmations - .01 ft. 

T j j o f h h c e S e s l .  C o n c r e t e  

-of*- B e n t o n i t e  
of Ba&mib SaPl (Gtmulnt, Pdh): TopofAlmulaf- 

G r a n u l a r - H y d r a t e d  

~ ~ f ~ ~ n d ~ n c k :  S i l i c a  

Well Construction Mahiak 

I 

Measurements a .OI ~t (h pplk.bh) 

&36 ~oaom of m i e  
CampkQd by: P A C -  

For Gr~rmdwak~ Monitoring Weh dm @ a ~ i -  of micum sub,sl @ 35 *dm. me %tion 73 1, smart F. 

IL 532-2274 
LPC 500 Oec-96 



a Illinois kviro~lental Protection Agency LUST Well Completion Rqmrt 

~ NO.: ,,, MW-2Y - 9 8  
. # 

Site N-: Fi re F w g  T r m g  U n i t  D r t a D n I k d W  /-t30 -9 ez 
~nllmg- S o i l p r o b e ,  I n c  u- L-30- 98 
m: Andrew F r e d  L a w r e n c e / R i c k  E l s i n  
~ ~ i l l i n g ~ a  Direct  Push l m i c ~ g W ( t y p a ) :  None 

For Groundwater Monitoring W d l ~  &!all& dm o a of -lam N b , d  10 35 a. ~ d ~ -  codc scsrioo 73 1, subpart F. 

IL 532-2274 
LPC 500 Oec-96 



a Illinois Eavirunme.ntal Protection Agency LUST Well Completion Report 

hxidmt No.: W ~ N ~ . :  M W - 3 0 - 9 8  
. . 

SitcN-: Fi rp Fi  c n c ~  T r a i n ; ~ n a  U n i t  EdaDrinedStnR- /-30-98 
~ ~ l l i n g  cootrrctor: S o i l p r o b e ,  I n c  -to- 1-30 - 9d 
mer: Andrew F r e d  L a w r e n c e / R i c k  E l q i n  

~ r i l l i n g ~ ~  Direct  Push Drining Fhrids (typa): None 

1 Annular Spare IMails Elmations - .o 1 ft. 
Top of RCtedve Casing 

P p e o f S M b S e n l .  C o n c r e t e  

T y p o f ~ n r m l r r r s d ~ ~ ~  B e n t o n i t e  
Top of A m z h  Sealant 

G r a n u l a r - H y d r a t e d  

" r y p e o f ~ p ~ d ~ l c k :  S i l i c a  

Wed Construction Materials 

Measu~iements a .OI n (.slhars &idlh) 

For Groundwater Monitoring Web installed due to a release of petroleum subject o 35 IU. Adm. Code Section 73 1. 

IL 532-2274 
LPC 500 Oec-96 



- a Illinois Environmental Protection Agency LUST Well Completion Report 

hcicht No.: ~4 N~.: MW- ~ 1 / -  9 8  
. . SikN-: Fi  re Fi9ht i n a n a  U n i t  0.taDnlkdSenrt: d-3-48 

~ ~ ~ l i ~ ~ m :  S o i l p r o b e ,  I n c  u- J-34-8  
weT: Andrew  dabg gist: F r e d  L a w r e n c e / R i c k  E l s i n  

Direct  Push 
Dfaixlg mu& (typa): No ne  

Elmations - .Ol ft. 

Far Groundwater Monitoring Web iastalled due of mieum =bjublolt u, 35 a. *dm. me Seetion 73 1, subpart F. 

I L  532-2274 
LPC 500 Dec-96 



a Illinois Environmend Protection Agency LUST Well Completion w r t  

TnririRnt No.: Wd No.: MW-55-98 
# .  

SikN-: F i r e  Fia-a T r a i ~ a  Unit Data D d k d  Seprt: 2.4- 98 
~nlliag- S o i l p r o b e ,  I n c  %m 2- q- $?# 
mer: Andrew F r e d  L a w r e n c e / R i c k  E l q i n  

, ~ r i l l i n g ~ a  Direct Push ~~ (typo): None 
I 

l,zkVations - .01 ft. 
Tcp of Rotedive CPsiag 

T p ~ o f ~ k l :  C o n c r e t e  
B e n t o n i t e  

Type of Bcukda s d  (GrPIllllnt, Pdld): T o p d ~ S e a l a n t  

G r a n u l a r - H y d r a t e d  

~ y p c  of- ~nck: S i l i c a  

Well Construction Materials 

b .01 It (* qplkrbb) 

For Groundwater Monitoring W& iastdled due xi- of mlcum io 35 m. ~ d ~ .  G-,& %tioa 73 1, Subpart F. 

I L  532-2274 
LPC 500 Oec-96 



I @ Illinois Environmotal Pmtedion Agency LUST Well Completion Report I 
Inddeat No.: MW-36 -98 

. . 
SiteN~ma: Fi re Fi a h t i n 9  Tral-a Unit CltbDriatdSenrt- 2-3- %? 
~nllmg Soilprobe, Inc w- J-3- 98 

Andrew Fred Lawrence/Rick Elqin 

~ ~ i l l i ~ ~ ~ &  Direct Push ~ ~ ( t ~ ) :  None 

Tcp of Fmtedve Cssing 

TjrpeofSurikSd: Concrete 
o f A m k S ~ 4 &  Bentonite 

Type of Bduxita Sapl (Gtmrrinr, W): 
Granular-Hydrated 

TypofSnadPPdc Silica 

Well CoWction Mat&& 

I L  532-2274 
LPC 500 Dec-96 



S i t e N ~ m :  F i r e  Fi  g W g  Trarning U n i t  IXa Drinbd Starc 

~nlling- S o i l p r o b e ,  I n c  w- 
~ ~ 1 1 ~ :  Andrew F r e d  L a w r e n c e / R i c k  E l q i n  
~ ~ i l l i n g ~ ~  Direct  Push DrahgFhrids (typa): None 

Top of RcdediVe Casing 
T j o f ~ S e P I :  C o n c r e t e  
'T'ypaofhdsr- B e n t o n i t e  
np of Bcz&&u seal (U, PdLet): Topof.hlduSealant 

G r a n u l a r - H y d r a t e d  

mofSarxiPnck: S i l i c a  

Wd Construction Materiais 

ro .Ol n (* +b) 

For Groundwater Monitoring Wells h d l e d  due UI r dease of petroleum subjest ro 35 Ill. Adm. Code Section 73 1. Sub- F. 

IL 532-2274 
LPC 500 Oec-96 



~ o i s  Emironmental Protection ~gency LUST Well Completion Report 

~ncident NO.: wdNc.: MW- 3 8 - 9 8  
. . Site N-: Fi re Fi  @ti n a  T r u a  U n i t  ~ ~ S Q n r t :  07~4- 92 

~nlling- S o i l p r o b e ,  I n c  WrrrrmnLbwlr d-YeW 
D*: Andrew F r e d  L a w r e n c e / R i c k  E l q i n  
~ ~ i l l i n g ~ w  Direct  Push D r i I t i s g M  (@): None 

Annular S p a  De&ils Elmations - .O1 ft. 

T j j o f ! h r h c e W .  C o n c r e t e  
Typaof~rnmlnr~arlsnt: B e n t o n i t e  

~ y p e o f ~ ~ n d ~ n c k :  S i l i c a  

Well Construction Mate&ls 

- Top of Seal 

Mmurements a .OI f i  (wkce  lo) 

Fgr Gmundwnvr Monitoring Web installed due to rrf- of -leum 35 ill. , ~ . d ~ .  we 73 1, Sub* F- 

I L  532-2274 
LPC 500 Dec-96 
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I Q Dlinois Environmental Protection Agency LUST Well Completion Report I 
Tnrirlent No.: ~4 NO.: MW- y( - 98  

. . 
Site N m :  Fi  re Fi gh l ina  -1 n u  U n i t  Eda Drilkd Senrt: $ 4 - Y $  
~nlling- S o i l p r o b e ,  I n c  km 6-5-48 
ma: Andrew F r e d  L a w r e n c e / R i c k  E l q i n  

~ ~ i i l i n g ~ m  Direc t  Push ~ ~ ( t y p a ) :  None 

Annular Spau2 Details Elevations - .01 ft. 

TjofS\PinceSeP1: C o n c r e t e  
I~POO~-SC&IIC B e n t o n i t e  G T U I U ~ ~ ~ ~ ~ I C ~  

Type of Bedulib S d  (GllumLu, Pdld): TopofAnnularSealaot 

G r a n u l a r - H y d r a t e d  

?)peofSPadPPck: S i l i c a  

Well Construction Mahiah 

k r  Groundwater Monitoring W& installed due u, a rcl- of pcrmlam subject to 35 m. ~dm. Code Section 73 1. S u b p b  F. 

IL 532-2274 ( LPC 100 Oec-96 



I ~riiling- Soilprobe, Inc -CcaPpleQd: 
M ~ :  Andrew Fred Lawrence/Rick Elsin I 

' @  

I 
- 

-M& Direct Push ~ F h i d f i  ( t p ) :  None 

( 

r 

Annular Space Details Elevations - .o 1 ft. t 

1 
lllinois Environmental Protation Agency LUST Well Completion Repart 

k&at No.: WeilNo.: - C ~ Z - O O (  
. . 

Site N P ~ :  Fi re Fmti n a  T r u  na U n i t  D . t c D r i n E d W  

T m o f k r f k e  Sd. Concrete 
*of** Bentonite 

Granular-Hydrated 

Silica 

Weil Coasmction Materials 

- Tq of Screen 

Mau~iements ro .OI n (.rvhrro ~~) 

I 

by: 

For Groundwater Monitoring W e h  installed due to s. reiease of petroleum abject ta 35 a. ~ d m .  Ccdc Section 73 1. S U ~ Q &  F. 

m I L  532-2274 
LPC 500 Oec-96 



a Illinois Enviro-d Protection Agency LUST Well Completion Report 

Inahat No.: WellNo.: - c PZ- 002 
Si t eN~mc:  Fire Fi q h t j n a  T r W a  - Unlt C r t o ~ S P a r t :  

~ ~ l l i ~ ~ ~ a n t r p d o r :  Sollprobe, Inc w- 
m: Andrew Fred Lawrence/Rick Elaln 

~ M W  Direct Push ~~ ( tp ) :  None 

Annular SF Details Elevations - .01 ft. 
Tcp of Pmedve Czeing 

TjrpeofSurkeSeP1: Concrete 
T ' o f A n m z l n r h h c  Bentonite 
T '  of B e a h h  W (Gmnuk, W): Top of h d a r  Sealant 

Granular-Hvdrated 

mofSPodPock:  Silica 

W& Construction M a k d s  

Measuiiments .or n (=+I- aplb.bh) 

CcrmpkQd by: 

For Gmundwucr Monitoring Weik installed due to r rel- of p u o l a m  mbject 35 Ill. Adm. Cak Section 73 1. S u b ~ d  F- 

IL 532-2274 
LPC 500 Oec-96 



@ Illinois Envlroamengl P r o w o n  Agency LUST Well Completion Report 
- I h x i h f  NO.: wall NO.: - C PZ- 005 

. . 
SittN-: Fi r~3 F i  ghti n a  Trai -a Unit h t aDr i i k%iW 

D ~ ] J ; ~ ~ ~ - ~ :  Soilprobe, Inc b- 
ma; Andrew Fred Lawrence/Rick Elaln 
~ M W  Direct Push DriEling Fluids (typa): None 

T j . p c 0 f W M :  Concrete 
~ypeof-~arlprrt: Bentonite 
?)ps of IJmtaib S d  (C;rPIIUIPT, Pdkt): 

Granular-Hydrated 

~ y p e o f w ~ o c k :  Silica 

7 I 

Risacouplinq, :- I X 
Riser aioe above w.t. X 
ZiSZ pin belaw w . t  X 
Scrcgn x I 
C a r p l i n q j o r c t ~ i o r i a a  x I 
-cssing X 

- -- -- 

For Groundwater Monitoring Web instatled due to a retease of petroleum 

Top of Pmtedve Cuing 

Top of Xisix Pipe 
GnxadSurfPct 
T o p u f A l I d l r ~  
camg stic* 

J 
abject io 35 ill. Adm. Code %tion 73 1, SubpM F. 

IL 532-2274 
LPC 500 Oec-96 



a Illinois Enviromtal  Protection Agency LUST Well Completion Xeport 

Ina&nt No.: WellNo.: - c Pz- 6'08 
Site N P ~ :  F i r e  F ~ @ & ~ ~ 2 L a l n i  n u  Unlt CdaDnntdSePrt: 
~ ~ ] ~ i ~ ~ ~ c n l r ~ c h x :  So i lp robe ,  Inc  %- 
M ~ :  Andrew ~aak-~slst: Fred Lawrence/Rick Ela ln  

m ~ e t t u ~ d :  Direc t  Push D d b g  (typa): None 

h u l a r  SF Details Elevations - .01 ft. 

T j r p e o f m S e r r l .  Concrete 
mof.ArrrmlnrSalplrt: Bentoni te  
T y p  of Banhmita Ssol (Gmnulnr, Pdh): 
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I 
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For~Gmundwater Monitoring Web installed due to n release of p ~ l e u m  subject 35 Ill. *dm. Code ~ection 73 1, Subpnn F- 

IL 532-2274 
LPC 500 Oec-96 



Slug Test - MW-30-98 on 2/19/98 



Slug Test Results 

Title: Slug in (feet/min) 
Client: Great Lakes NTC-FFTU 

Job Number: 29886 
Well Number: MW-30-98 

Hydraulic Conductivity ....................... 
Bouwer-Rice: 1.833-2 (ft/min), 8.02E+O (m/day) 

Well Geometry (ft) 
H: 12.0 
Le: 10.0 
Lw : 11.0 
rc: .042 
rw : .a83 

drainable filter pack porosity: 15.0 
effective radius: 2.80E-1 (ft) 

Bouwer Rice Coefficients 
Le/rw: 120.482 

A: 4.602 
B: 0,802 
C: 4.661 

In (Re/rw) : 3,573 

Least Squares Fit 
slope: -1,30E+O 

intercept: -1.51E-2 

Recovery Data and E i t  

time (min) 
0.3833 

0.4 
0.4166 
0.4333 
0.45 

0.4666 
0.4833 

0.5 
0.5166 
0.5333 
0.55 

0.5666 
0.5833 

0.6 
0.6166 
0.6333 
0.65 

weight 
0 -0 
0.0 
0.0 
0.0 
0 -0 
0.0 
0.0 
0.0 
0-0 
0.0 
0.0 
0.0 
0 -0 
0.0 
0.0 
0.0 
0 -0 

fit (ft) 
0.598 
0.586 
0.573 
0.561 
0.549 
0.537 
0.525 
0.514 
0,503 
0.492 
0.482 
0.471 
0,461 
0.451 
0.442 
0.432 
0,423 





Slug Test MW-41-98 on 2/29/98 



Slug Test Results 

Title: Slug in f eet/min 
Client: Great Lakes NTC-FFTU 

Job Number: 29886 
Well Number: MW-41-98 

Hydraulic ~onduct'ivity ....................... 
Bouwer-Rice: 5.833-3 (ft/min), 2.563+0 (m/day) 

Well Geometry (ft) 
H: lo.. 0 
Le: 7.75 
Lw : 7 -75 
rc: .042 
rw : .083 

drainable filter pack porosity: 15.0 
effective radius: 2.80E-1 (ft) 

Bouwer Rice Coefficients 
Le/ rw : 93.373 

A: 3.962 
B: 0.667 
C: 3.992 

In (Re/rw) : 3.242 

Least Squares Fit 
slope : -3.553-1 

intercept: -1.54E+O 

Recovery Data and Fit 

time (min) 
0.1583 
0.1666 
0.175 
0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 

0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 

0.2833 
0.2916 

weight 
0-0 
0.0 
0.0 
0.0 
0-0 
0.0 
0.0 
0.0 
0 -0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.09 
0.0 
0-0 

fit (ft) 
0,203 
0.203 
0.202 
0.201 
Q-201 
0.200 
0.200 
0.199 
Oil98 
0.198 
0.197 
0.197 
0,196 
0.195 
0.195 
0.194 
0,194 







I I --- TELEPHONE TELEFAX 

TESTS INVESTIGATIONS 
ANALYSIS DESIGN EVALUATIONS 

CONSULTATION * REPORTS ' INSPECTIONS 
ARBITRATION EXPERT WITNESS TESTIMONY 

* . . . * * * * * +  
SOILS * PORTUNO CEMENT CONCRETE 

BITUMINOUS CONCRETE ' STEEL 
ASPHALT AGGREGATES EMULSIONS 

POZOLANIC MATERIALS ' LIME 
CLIENT: 

WHITNEY & ASSOCIATES 
INCORPORATED I 

2406 West Nebraska Avenue 1 
! 

PEORIA, ILLINOIS 61 604-31 93 , 

W&A FILE 

GEOTECHNICAL ENGINEERING 
CONSTRUCTION OUALITY CONTROL 

SUBSURFACE EXMAATIONS 
ENVIRONMENTAL INVESTIGATIONS 

* . * * * * . * * *  
MONITORING WELL INSTAUATIONS 

BUILT-UP ROOF lNMSTlGATlONS 
WEWER CERTIFICATIONS 

DATE: 04-06-98 
Mr. Fred Lawrence 

PROJECT: 

@ 

Great Lakes NTC V .  

Beling Consultants, Inc. 
1001 16th Street 
Moline, Illinois 61265 

I I SAMPLE DESIGNATION 

8 
GEOTECHNICAL SOIL TEST RESULTS 

Beling Job #29886 

I I MOIST BULK DENSITY - PCF 1 19.2 

1 

I DRY BULK DENSITY - PCF 106.1 

SAMPLE CLASSlFlCATlON : SILTY SAND SM; SILTY CLAY WITH Poorly Graded SAND 
Fine- To Medium- SAND - CL-ML (Clay With Silt SP-SM; Fine- 
Grained Loam) To Medium-Grained 

NATURAL MOISTURE CONTENT - % : 12.3 23.6 13.6 

8 TOTAL ORGANIC CARBON - X 

i 

1 WHITNEY & ASSOCIATES 
PSOR14 ILUNOIS 

POROSITY '- PERCENT 

1 *Assumed Specific Gravity 2.68 



. . 

I 

E 
t 

E 

SIEVE 
DESIGNATION 

1" 
314" 
318 
#4 

Great Lakes NTC - 2 -  April 6, 1998 
Beling Job #29886 

HYDROMETER ANALYSIS TEST RESULTS 

PERCENTAGE 

I 

I 

DP029 
7.0' - 11 .O' 

100 
100 
100 
98 
9 1 
76 
53 
27 
11 
9.6 

7 
6 
5 
5 
4 
3 
3 
2 

90 
7 
3 

FINER - % 

WHITNEp;$&Af.$CIATES - 

DPOI 2 
4.0' - 8.0' 

100 
100 
97 
91 

100 
99 
98 
96 
82 
76.8 

63 
56 
45 
40 
36 
29 
26 
20 

23 
48 
29 

#10 
#20 
#40 
#60 

#I40 
#200 

MAXIMUM 
DIAMETER - M.M. 

.0400 

.0260 

.0150 

.0100 

.0074 

.0050 

.0036 

.0010 

SA N D-'10 
SILT -% 
CLAY-% 

DP029 
1 .O' - 5.0' 

100 
100 
100 
100 

80 
66 
52 
34 
18 
15.9 

12 
10 
8 
7 
6 
5 
4 
3 

84 
11 
5 



Great Lakes NTC 
Beling Job #29886 

April' 6, 1 998 

SOlL CLASSIFICATION 

Should you have any questions or comments whatsoever in regard to 
these test results, or if any additional information is desired, please do not hesitate 
to contact me personally at your convenience. - 

Respectfully submitted, 

SOIL 
CLASSIFICATION 

SILTY SAND - SM; Fine- To Medium- 
Grained, Some Coarse-Grained Sand 
And Small Amount of Fine-Grained 
Gravel 
SILTY CLAY With Sand - CL-ML (Clay 
Loam) 
Poorly Graded SAND With Silt - SP-SM; 
Fine- To Medium-Grained, Small Amount 
of Coarse-Grained Sand, Trace of Fine- 
Grained Gravel 

SAMPLE 
NUMBER 

DP012 

DP029 

DP029 

WHITNEY & ASSOCIATES 
n 

SAMPLE 
DEPTH - FEET 

4.0 - 8.0 

1 .O - 5.0 

7.0 - 11.0 

1 WHITNEY & ASSOClATES 
P€ORIA. lLLlN0lS 



TELEPHONE 
309 873-2131 

TESTS 
DESIGN 

REPORTS 
ANALYSIS 

INSPECTION 
C O N S U L l A l I O N  
INVESl lGAl IONS 

G r e a t  Lakes NTC 
PROJECT: Beling Job U29886 

CLIENT: ' Beling Consultants, Inc  , 
Mol ine ,  I l l i n o i s  

WHITNEY & ASSOCIATES 
INCOIICORATED . 

2406 West Nebraska Avenue 

PEORIA, ILLINOIS 61604 

REPORT OF SOILIAGGREGATE ANALYSIS 

- 
SOILS AND GRAVEL SURVEYS 

MATERIALS OUALITV CONTROL 
SOIL MECHANICS AND 

FOUNDATION ENGINEERING 
DRILLING - CORING . TESTING 

W. 6 A. FILE NO. 9338 

DATE 4-06-98 
SAMPLE NO. DP012 
SAMPLE DEPTH: 4.0 ' -8.0 '  

DM 

SOIL/AGGREGATE CLASSIFICATION *LTY AND S"I Fine To M f d l l r n  - - UNIFORMITY COEFFICIENT.G = - EFFECTIVE GRAINSIZE.DIO -- 





TELEPHONE 
309 613-2131 

TESTS 
DESIGN 

REPORTS 
ANALYSIS 

INSPECTION 
CONSULTATION 
INVESTIGATIONS 

Great Lakes NTC 
PROJECT: Beling Job 829886 

CLIENT: ' Be1 ing Consul tan t s , Inc . 
Moline, I l l i n o i s  

SCCCIALISTS IN 

SOILS - PORTLAND CEMENT CONCRETE 
STEEL - BITUMINOUS CONCRETE 

CONSTRUCTION MATERIALS 
AGGREGATES - ASPHALT - W Z - 0 - P A C  - 

2406 Weal Nobraaka Avenue SOILS AND GRAVEL SURVEYS 
MATERIALS OUALITV CONTROL 

PEORIA, ILLINOIS 61604 SOIL MECHANICS AND 
FOUNDATION ENGINEERING 

DRILLING - CORING - TESTING 

W. 6 A. FILE NO. 9338 
4-06-98 

SAMPLE NO. 9 
REPORT OF SOILIAGGREGATE ANALYSIS SAMPLE DEPTH: 7.0'-11.0' 

--- 
awn SUE IN NUNETERE 

t OMm I N O  
WOmLI I i I SILT 011 CLAY 

DPllP rw l a w s 1  YDU n* I 
SOILIAGGREGATE CLASSIFICATION . Poorly Graded SAND With S i l t  SP-SbIFORMITY COEFFICIENT.K DM = EFFECTIVEGRAINSIZE.DI@= - 



TELEPHONE 
309-673-21 31 

TESTS ' INVESTIGATIONS 
ANALYSIS * DESIGN ' EVALUATIONS 

CONSULTATION REPORTS * INSPECTIONS 
ARBITRATION EXPERT WITNESS TESTIMONY . . . * * . . . * .  

SOILS PORTLANO CEMENT CONCRETE 
BITUMINOUS CONCRETE ' STEEL 

ASPHALT AGGREGATES ' EMULSIONS 
POZOLANIC MATERIALS ' LIME 

CLIENT: 

TELEFAX 

WHITNEY & ASSOCIATES 
INCORPORATED 

2406 West Nebraska Avenue 
PEORIA, ILLINOIS 61 604-3193 

GEOTECHNICAL ENGINEERING 
CONSTRUCTION QUALITY CONTROL 

SUBSURFACE EXPLORATIONS 
ENVIRONMENTAL INVESTIGATIONS . . . * . .  t... 

MONITORING WELL INSTALLATIONS 
8UILT.UP ROOF INVESTIGATIONS 

WELDER CERTIFICATIONS 
INSURANCE INVESTIGATIONS 

W&A FILE NO. 8843001 
DATE: 07-09-97 

Mr. Fred Lawrence 
Beling Consultants, Inc. 
1001 16th Street 
Moline, Illinois 61 265 

PROJECT: 

U. S. Navy GLNTC - FFTU 
North Chicago, Illinois 
Beling Job #29649 

SIEVE 
DESIGNATION 

HYDROMETER ANALYSIS TEST RESULTS 

MAXIMUM 
DIAMETER-M.M. 

PERCENTAGE 
FINER-% 

SAND-% 
SILT -% 
CUY-% 

WHITNEY & ASSOCIATES - 
PEORIA. IUINOIS 



U. S. Navy GLNTC - FFTU - 2 -  July 9, 1997 
North Chicago, Illinois 
Beling Job #29649 

SIEVE 
DESIGNATION 

MAXIMUM 
DIAMETER-M.M. 

SAND-% 
SILT -% 
CLAY-% 

PERCENTAGE 
FINER-% 

SOlL CLASSIFICATION 

SAMPLE SOIL 
NUMBER CLASSIFICATION 

SS-00 1-1 LEAN CLAY WITH SAND - CL (CLAY) 

SS-00 1-2 SILTY CLAY - CL-ML (SILTY CLAY LOAM) 

SS-001-3 SILT WITH SAND - ML (SILT LOAM) - 

CP-005-1 SILTY, FINE-GRAINED SAND; Small Amount Medium-Grained Sand - SM 

I WHITNEY & ASSOCIATES --' 
C E O 1 4  ILUNOIS 



TELEPHONE 
309 673-2131 

TESTS 
DESIGN 

REPORTS 
ANALYSIS 

INSPECTION 
CONSULTATION 
INVESllGAIIONS 

U. S. Navy GLNTC - FFTU 
PROJECT: North Chicago, I l l i n o i s  

WHITNEY & ASSOCIATES 
INCOICORATLD 

2406 Wort Nebrnrkr Avenue 

Beling Consultants, Inc. 
Mol i n e  , 11 1 i n o i s  REPORT OF SOILIAGGREGATE ANALYSIS 

SCfCIALISlS IN 

SOILS. POAILAND CEMENT CONCRETE 
STEEL - BiTUMINOUS CONCRETE 

CONSTRUCTION MATERIALS 
AGGREGATES. ASPHALT - POZ.0-PAC - 

SOILS AND GRAVEL SURVEYS 
MATERIALS OUALITY CONTROL 

SOIL MECHANICS AND 
FOUNDATION ENGINEERING 

DRILLING - CORING - TESTING 

W. h A. FILE NO. 
884 3 

7-09-97 

- 
b 
-i m 
U) 

Dm 
I SOlLlAGGREGATE CLASSIFICATION LEAN CLAY WITH SAND - CL (CLAY) UNIFORMITY COEFFICIENT. = - EFFECTIVE GRAIN SIZE. Dm= - 



U. S. Navy GLNTC - FFTU 
North Chicago, Illinois 
Beling Job #29649 

- 3 -  July 9, 1997 

ATTERBERG LIMITS TEST RESULTS 

SS-001-1 SS-001-2 SS-001-3 CP-005-1 

LIQUID LIMIT-% 33.3 21.1 16.4 None 

PLASTIC LIMIT-% 16.4 16.8 15.2 None 

PLASTICITY INDEX-% 16.9 4.3 1.2 Non-Plastic 

NATURAL MOISTURE CONTENT-% 18.0 18.4 12.6 19.9 

Should you have any questions or comments whatsoever in regard to 
these test results, or if any additional information is desired, please do not 
hesitate to contact me personally at your convenience. 

Richard R. Whitney, P. E. 

WHITNEY & ASSOCIATES 
PEORW ILLWQ(S 



TELEPHONE 
309 673-2131 

TESTS 
DESIGN 

REPORTS 
ANALYSIS 

INSPECTION 
CONSULIAIION 
INVESTIGAIIONS 

WHITNEY & ASSOCIATES 
INCOICORAIEO 

2406 Weat Nebragkr Avenue 

PEORIA, ILLINOIS 61604 

SPECIALISTS I N  

SOILS - PORTLAND CEMENI CONCRETE 
STEEL - BITUMINOUS CONCRETE 

CONSTRUCIION MATERIALS 
AGGREGATES - ASPHALT - POZLO~PAC - 

SOILS AND GRAVEL SURVEYS 
MATERIALS OUALITV CONTROL 

SOIL MECHANICS AND 
FOUNDATION ENGINEERING 

DRILLING - CORING - TESTING 

U. S .  Navy - GLNTC - FFTU 
PROJECT: North Chicago, I l l i n o i s  W. 6 A. FILE NO. 

8843 
DATE 7-09-97 

Beling Consultants, Inc.  
CL'ENT: Moline , I l l i n o i s  REPORT OF SOIL/AGGREGATE ANALYSIS SS-001-2 

SOILIAGGREGATE CLASSIFICATION CLAY - CL-ML C L s  UNIFORMITY COEFFICIENT.r6;; = --- 
UM 

EFFECTIVE GRAlNSIZE.Daa= - 



WHITNEY & ASSOCIATES 
INCOIPORATED 

2408 Wart Nebrarkr Avenue 

PEORIA, ILLINOIS 61604 

TELEPHONE SCECIALIS~S IN 
309 673-2131 SOILS - POAILAND CEMENT CONCREIE 

STEEL - BITUMINOUS CONCRETE 
CONSTRUCTION MAIERIALS 

TESTS AGGREGAIES - ASPHALI POZ-0-PAC 
DESIGN - 

REPORTS SOILS AND GRAVEL SURVEYS 
ANALYSIS MATERIALS OUALITY CONTROL 

INSPECTION SOIL MECHANICS AND 
CONSULTATION FOUNDATION ENGlNEERlNG 
INVEST1GAIIONS DRlLLlNG - CORING - IESTING 

U. S . Navy GLNTC - FFTU 
PROJECT: North Chicago, I l l i n o i s  W. 6 A. FILE NO. 884 3 

DATE 7-09-97 
Beling Consultants, Inc. 
Moline , I l l i n o i s  REPORT OF SOILIAGGREGATE ANALYSIS SS-001-3 

+ 
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TELEPHONE 
309 673-2131 

TESTS 
DESIGN 

REPORTS - -  - 
ANALYSIS 

INSPE~GON 
CONSULlAiION 
INVESIIGAI IONS 

WHITNEY & ASSO-CIATES 
INCORPORATED 

2406 Weal Nebraakr Avenue 

U. S .  Navy GLNTC - FFTU 
PROJECT: North Chicago, I l l i n o i s  

CLIENT: Beling Consultants, Inc.  
Moline, I l l i n o i s  REPORT OF SOILIAGGREGATE ANALYSIS 

SOILS. PORTLAND CEMENT CONCRETE 
STEEL - BITUMINOUS CONCRETE 

CONSTRUCTION MATERIALS 
AGGREGATES. ASPHALT . POZ.O.PAC 

SOILS AND GRAVEL SURVEVS 
MATERIALS OUALITV CONTROL 

SOIL MECHANICS AND 
~ o u N o ~ r l o r r  ENGINEERING 

DRILLING - CORING . lES I lNG 

W. A A. FILE NO. 
8843 

DATE 7-09-97 



Remedial Investigation Activities 
U.S. Navy, Great Lakes Training Base, FFTU Site 

Great Lakes, Illinois 

STEADY STATE ATTENUATION MODEL RESULTS 
Benzene in Groundwater 

(Domenico, 1985; ASTM, 1995) 

Remediation Objective (mglL) 
K Hydraulic Conductivity (cmld) 
i Gradient 
OT porosity 
SW Source Width (cm)* 
Sd Source Depth (cm) 
li Degradation Constant (lid) 

K * i  
IJ=- Specific Discharge (cmld) 

8, 

CSOU, Source Concentration (mglL) 
X Distance Along Centerline 

a, = 0.10. X Longitudinal Dispersivity (cm) 

a 1 a, = - Transverse Dispersivity (cm) 
10 

a x  Vertical Dispersivity (cm) a, = - 
20 

0.0365 
Table Below 

Table Below 

Table Below 

Table Below 

Predicted Benzene 
Concentration Along Plume Centerline 

0.040 

0.035 

7 0.030 5 0.025 
c 
= 0.020 e 
.d 

3 0.015 
C 

0.010 

0.005 

0.000 
0 100 200 300 400 500 600 

Distance (x) in Feet 

[ -Predicted Concenlrdtion - - - - - - Remediation Objective 

Distance Distance 
Along Along Longitudinal Transverse Vertical Predicted 

Centerline Centerline Dispersivity Dispersivity Dispersivity Concentration 
X X a, 

*S, based on contour of 0.5 * maximum concentration. 



Remedial Investigation Activities 
U.S. Navy, Great Lakes Training Base, FFTU Site 

Great Lakes, Illinois 

STEADY STATE ATTENUATION MODEL RESULTS 
Naphthalene in Groundwater 

(Domenico, 1985; ASTM, 1995) 

I Remedlation Objective (mglL) 
Hydraulic Conductivity (cmld) 

i Gradlent 

07 porosity 

I t Source Width (cm)" 
Source Depth (cm) 

h Degradation Constant (lld) 

K * i  
.=- Speciflc Discharge (cmld) 

8, 

C-m Source Concentration (mg/L) 

I "  Distance Along Centerline 

a, = 0.10.X Longitudinal Dispersivity (crn) 

a 
a, = " Transverse Dispersivity (cm) 

10 

a x  Vertical Disperslvity (cm) a= = - 
20 

0.105 
Table Below 

Table Below 

Table Below 

Table Below 

Predicted Naphthalene 
Concentration Along Plume Centerllne 

0.100 

0.090 

- 0.080 
$ 0.070 
E .; 0.060 
2 0.050 
2 - 
0.040 

g 0.030 
0 

0.020 

0.010 

0.000 

0 100 200 300 400 500 600 

Distance (x) in Feet 

I -Predicted Concentration - - - - - - Remediation Objective 
- 

Dlstance Dlstance 
Along Along Longitudinal Transverse Vertical Predicted 

Centerline Centerline Dispersivity Dispersivity Dispersivity Concentration 
X X QV 

-S, based on contour of 0 5  maximum concentration. 



Remedial Investigation Activities 
U.S. Navy, Great Lakes Training Base, FFTU Site 

Great Lakes, Illinois 

SOIL LEACHING TO GROUNDWATER MODEL 
for Benzene with TACO Defaults 

Class I Groundwater Remediation Objective (mgk) 
Soll Source Concentration (mgkg)" 

'for Benzene 

Volumetric Water Content in Vadose Zone 
Soils (cm3watericm3soil) 
Volumetric Air Content In Vadose Zone 
Soils (cm3airicm3soil) 
Infiltration Rate (cmlyr) 
Soll Bulk Density (gkm3) 
Groundwater Darcy Velocity (cmlyr) 

'Surface Soil (top 1 meter) = 0.15. Subsurface Soil (below 1 meter) =0.30 

'Surface Soil (top 1 meter) = 0.28. Subsurface Soil (below 1 meter)= 0.13 

U,= K * i  
'Surface Soil = 0.006. Subsurface Soil = 0.002. or Site-Specific 
'for Benzene 

k, = KO, f o c  

Organic Carbon Content of Soil (glg) 
Organic Carbon Partition Coeffldent (Ukg) 
Soil Water Sorptlon Coefficient 

Groundwater Mixing Zone Thickness (cm) 
Henry's Law Constant (cm3watericm3air) 
Wldth of Source Area Parallel to 
Direction of Groundwater Movement (cm)" 

'for Benzene 

Field Measurement cm' . kg 
P, .- 

LF,, = L.€! 

Field Measurement 

Leaching Factor (mglLwater)/(mg/kgsoii) 

Hydraulic Conductivity (cmld) 
Gradient 
porosity 
Source Width (cm)* 
Source Depth (cm) 
Degradation Constant (lid) 
Specific Dlscharge (crnld) 

'for Benzene K - i  u=-- 
0, 

C,, Calculated Groundwater Source Concentration (mglL) 0.206 
Rod Calculated Soil Remediation Objective (mglkg) 0.059 

(to meet Tier 1 objective) 

(Domenico, 1985; ASTM, 1995) 

) Distance I Distance ) Longitudinal 1 Transverse I Vertical I i 
Predlcted Benzene 

Concentration Along Plume Centerline Concentration 

'From 35 IAC Part 742, Appendix C 

I Oistance (x) in Feet 

I - Prealcted Concentntlon - - - - - Remedlatlon Objective 

"S,, CS,.,and W based on contour of 0.5 ' maximum concentration. 

Page I 



Remedial Investigation Activities 
U.S. Navy, Great Lakes Training Base, FFTU Site 

Great Lakes, Illinois 

SOIL LEACHING TO GROUNDWATER MODEL 
for Ethylbenzene with TACO Defaults 

Class I Groundwater Remediation Objective (mglL) 
Soil Source Concentration (mglkg)* 

Volumetric Water Content in Vadose Zone 
Soils (cm3watericm3soil) 
Volumetric Air Content in Vadose Zone 
Soils (cm3airicm3soil) 
Infiltration Rate (cmlyr) 
Soil Bulk Density (glcm3) 
Groundwater Darcy Velocity (cmlyr) 
Organic Carbon Content of Soil (gig) 
Organic Carbon Partition Coefficient (Ukg) 
Soil Water Sorption Coefficient 
Groundwater Mlxing Zone Thickness (cm) 
Henry's Law Constant (cm3watericm3air) 
Wldth of Source Area Parallel to 
Direction of Groundwater Movement (cm)" 

Leaching Factor (mglLwater)/(mglkgsoil) 

Hydraulic Conductivity (cmid) 
Gradient 
porosity 
Source Wldth (cm)" 
Source Depth (cm) 
Degradation Constant (lid) 
Specific Discharge (cmid) 

'for Ethylbenzene 

'Surface Soil (top 1 meter) = 0.15, Subsurface Soil (below 1 meter) =0.30 

'Surface Soii (top 1 meter) = 0.28, Subsurface Soil (below 1 meter)= 0.13 

U,=K*i  
'Surface Soil = 0.006, Subsurface Soii = 0.002, or Site-Specific 
'for Ethylbenzene 

k J  = KO, foc 

'for Ethylbenzene 

Field Measurement CM' . kg 
Ps  *-TT- 

L'C: LFsw = 

Field Measurement 

'for Ethylbenzene K i u=- 
e T  

Calculated Groundwater Source Concentration (mglL) 0.285 C S O U ~ .  = CS,, LFw 
Calculated Soil Remediation Objective (mglkg) 50.973 

ROsot/ = G WIOUIC.  

LFSW 
(to meet Tier 1 objective) 

CsOurce exp [(e) ( I -  i-]] ef [el a * X  ef [*,I (Domenico. 1985; ASTM. 1995) 

Predicted Ethylbenzene 

0.800 

0.700 

0.600 

2 0.500 
E - 
S = 0.400 g 
C 
t 
6 0.300 
0 

0.200 

0.100 

0.000 
0 

Distance (x) In Feet 

1 -~redicted Concentration --..- RemediaUon Objective 

-prom 35 IAG Part 142, Appenalx c; 
n !3,,,, CS-and W based on contour of 0.5 ' maximum concentration. 
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Remedial Investigation Activities 
U.S. Navy, Great Lakes Training Base, FFTU Site 

Great Lakes, Illinois 

SOIL LEACHING TO GROUNDWATER MODEL 
for Toluene with TACO Defaults 

Class I Groundwater Remedlation Objective (mglL) 
CS- Soil Source Concentration (mglkg)" 

I& Volumetric Water Content in Vadose Zone 
Soils (cm3waterlcm3soil) 

ear Volumetric Air Content in Vadose Zone 
Soils (cm3airlcm3soil) I :. Infiltration Rate (cmlyr) 
Soil Bulk Density (glcm3) 

l' w Groundwater Darcy Velocity (cmlyr) 
Organic Carbon Content of Soil (glg) 
Organic Carbon Partition Coefficient (Ukg) 
Soil Water Sorptlon Coemclent 

Sv Groundwater Mixing Zone Thickness (cm) 
Henry's Law Constant (cm3waterlcm3air) 
Width of Source Area Parallel to 
Direction of Groundwater Movement (cm)" 

LF, Leaching Factor (mglLwater)/(mglkgsoll) 

Hydraulic Conductivity (cmld) 
i Gradient 
or porosity 

I: Source Width (cm)" 

Source Depth (cm) 
Degradation Constant (lid) 

U Specific Discharge (cmld) 

'for Toluene 

'Surface Soil (top 1 meter) = 0.15. Subsurface Soil (below 1 meter) -0.30 

'Surface Soil (top 1 meter) = 0.28, Subsurface Soil (below 1 meter)= 0.13 

U,=K*i  
'Surface Soil = 0.006, Subsurface Soil = 0.002. or Site-Specific 
'for Toiuene 

kl = K O C  f O E  

'for Toiuene 

Field Measurement cm3 . kg 
n 0- 

L - g  
0.019 LF,, = 

800 

::: } Field Measurement 
609.6 

244 
0.01 1 'for Toluene 
24.24 

K * i  
U=-;;-- 

B "T 

C,, Calculated Groundwater Source Concentration (mglL) 0.276 Csotme = CS,,e LFsw 
Rod Calculated Soil Remediatlon Objective (mglkg) 53.945 

R O r o t ~  = G WIoYrce 

b =(x, = LFAW 

cs--e "p [(e) ( I  - i-]]' ' C f  [.&I eCf [ 2 .  &] (Domenico, 798% ASTM. 1995) 

Distance Distance Longitudinal Transverse Vertical 
Along Along Dispersivity Dlspersivity Dispersivlty 

Centerline Centerline a Concentration a ,  
X q = Q l @ X  1 20 a, = - a, = " 

'From 35 IAC Part 742, Appendix C 
** &, CS,,and W based on contour of 0.5 ' maximum concentration. 

(to meet Tier 1 objective) 

Predicted Toluene 
Concentration Along Plume Centerline 

Distance (x) In Feet I -PradlctedConcenbUOn - - - - -  Remedlation Obiective 1 
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Remedial Investigation Activities 
U.S. Navy, Great Lakes Training Base, FFTU Site 

Great Lakes, Illinois 

SOIL LEACHING TO GROUNDWATER MODEL 
for Xylene with TACO Defaults 

Class I Groundwater Remedlation Objective (mglL) 
Soil Source Concentration (mglkg)" 
Volumetric Water Content in Vadose Zone 
Soils (cm3waterlcm3soil) 
Volumetric Air Content in Vadose Zone 
Soils (cm3airlcm3soil) 
Infiltration Rate (cm/yr) 
Soll Bulk Density (glcm3) 
Groundwater Darcy Velocity (crnlyr) 
Organic Carbon Content of Soll (glg) 
Organlc Carbon Partition Coefticient (Ukg) 
Soil Water Sorption Coefficient 
Groundwater Mixing Zone Thickness (cm) 
Henry's Law Constant (cm3waterlcm3air) 
Width of Source Area Parallel to 
Direction of Groundwater Movement (cm)** 

Leaching Factor (mglLwater)/(mglkgsoil) 

Hydraulic Conductivity (cmld) 
Gradient 
porosity 
Source Width (cm)" 
Source Depth (cm) 
Degradation Constant (lid) 
Specific Discharge (cmld) 

'for Xylene 

'Surface Soil (top 1 meter) = 0.15. Subsurface Soil (below 1 meter) =0.30 

'Surface Soil (top 1 meter) = 0.28. Subsurface Soil (below 1 meter)= 0.13 

U , = K * i  
'Surface Soil = 0.006. Subsurface Soil = 0.002, or Site-Specific 
'for Xylene 

ky = K O C  f n o  

'for Xylene 

Field Measurement 

' L . g  
0.010 LF,, = 

800 

0.33 Field Measurement 
457.2 
244 

J 
0.0019 'for Xylene 
24.24 

K * i  
lJ=- 

e r  
C,, Calculated Groundwater Source Concentration (mgk) 1.471 Csourm = CSmttme LFw 
Rod, Calculated Soil Remediatlon Objective (mglkg) 1019.725 

R 0 $.ti = G WloUICE 

=(XI = LF,, 

'sOtirce - [(&I ( I -  J ~ J ]  ef erf I*] (Domenico. 1985; ASTM. 1995) 

(to meet Tier 1 objective) 

Dlstance Distance Longitudinal Transverse Vertical 
Along Along Dispersivity Dlspenlvity Dispenivity I I 

Centerline Centerline a  , I a = 5 I concentration I I I I l % = O 1 o . x I a y = T  2 0 CIXI 

Predicted Xylene 
Concentration Along Plume Centerllne 

0 100 200 300 400 500 600 700 

Dlsance (x) In Feet 

'From 35 IAC Part 742. Appendix C 
*t &, CS,, and W based on contour of 0.5 ' maximum concentration. 
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