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EXECUTIVE SUMMARY 

The Environmental Monitoring Report for Crane Division, Naval Surface 
Warfare Center, Crane, Indiana, was prepared by Science Applications 
International Corporation (SAIC), pursuant to the scope of work defined in 
Delivery Order # 0277. TDL 008. 

The objective of the Environmental Monitoring Report was to summarize 
the previous work completed at the Tank Farm, near Building 2760, including the 
determination of possible contamination, and various remediation plans at the 
site. 

The Tank Farm was constructed after World War II, and was expanded in 
1952. As many as 17 large capacity, above ground storage tanks were located 
in six cells, consisting of poured concrete sections bolted together and sunk four 
feet into the ground. The tanks rested on a concrete foundation ringwall with the 
steel interior tank bottom resting on a bed of sand. In addition, several smaller, 
horizontal tanks were located within the tank farm, including an underground tank 
that was used as part of a steam heating system. It should also be noted that 
two additional 42,OOOgallon storage tanks were located outside of the 
containment walls. 

The first study to determine any area of fuel leakage and possible 
contamination was undertaken by PEDCo E & A Associates of Cincinnati, Ohio, 
in 1989. PEDCo contracted ATEC Environmental Services of Indianapolis, 
Indiana, to perform soil sampling that would help to determine the amount of 
possible soil contamination within the tank farm. Analyses for total petroleum 
hydrocarbons (TPH) were run on two soil samples from each of five cells and 
three samples from one cell. Two sites were found to be contaminated above 
the state recommended cleanup level of 100 ppm. These, plus six others that 
were below the state recommended cleanup level, were recommended for proper 
disposal, in order to protect against future liabilities. In addition to soil removal, 
PEDCo suggested several other remediations, to physically improve the site and 
the operation of the facility. 

In 1993, Howard, Needles, Tammen, and Bergendoff (HNTB) of 
Indianapolis, Indiana were contracted by Crane to complete a soil investigation 
in, and around, the tank farm site. Results suggested the removal of 1,300 - 
1,650 cubic yards of contaminated soils, the removal of contaminated 
groundwater in Cell 6, the removal of abandoned pipelines and tanks, further soil 
testing in cells 1 and 2, and the erection of a concrete barrier for replacement 
tanks in Cells 5 and 6. 
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Crane Division, Naval Surface Warfare Center, reviewed all previous work 
completed on the Tank Farm to date, in 1996. It was decided that because of the 
drop in the use of bulk fuel for the heating of buildings, the best alternative for the 
tank farm was the demolition of the tanks and the cleanup of the site. 

Later in 1996, a meeting was held between the Supply Directorate and the 
Public Works Directorate to determine the action to be taken to dismantle the 
tank farm. The facility had been identified in previous environmental inspections 
as an environmental liability due to inadequate spill containment. 

In 1997, Sverdrup Environmental of Maryland Heights, Missouri, was 
contracted to perform a three-phase work program at the Tank Farm which 
included the removal of both above ground and underground storage tanks, the 
removal of interior concrete structures, and a final soil analysis and subsequent 
contaminated soil removal. 

The final phase of work at the Tank Farm was performed in 1998, when 
the Public Works Department was brought in to repeatedly plow the 
contaminated zone to expose the soil to the air. Three soil samples taken after 
six weeks of plowing were below the state cleanup level of 100 ppm. The Public 
Works Department also removed an Oil Water Separator, along with the 
associated pipelines, which was sold for scrap. Finally, all remaining concrete 
and other debris was removed and disposed of, either at the DRMO (Defense 
Reutilization and Marketing Office) or at the Crane Solid Fill Site. 

The Tank Farm site has been reported to be considered clean, with the 
only remnants being a concrete containment surrounding a force main to a 
sanitary sewer line, and the perimeter fence. However, after studying the 
reports, it is evident that the site needs to be further characterized and more 
samples need to be taken in order to determine the actual extent of buried 
contamination, particularly in Ceil 6. 
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ENVIRONMENTAL MONITORING REPORT 
FOR THE TANK FARM 

1 .O INTRODUCTION 

An Environmental Monitoring Report is required for the Tank Farm site at 
Crane Division, Naval Surface Warfare Center (NSWC) Crane. This report 
summarizes the work done to investigate the site, including sampling, excavation 
and disposal of materials from the Tank Farm site, draining and demolition of 
both above ground and underground storage tanks, and final testing of the site 
for any residual petroleum contaminants. 

This report includes a summary of all investigative work completed within, 
and around, the Tank Farm site since the first investigation in 1989. The 
summary will detail the sampling procedures, the recommendations of each 
subsequent contractor, and the measures taken to fulfill suggested 
recommendations. 

2.0 SITE BACKGROUND 

2.1 Site Description 

NSWC Crane covers an area of 62,463 acres in south central Indiana, 
approximately 75 miles southwest of Indianapolis, Indiana, as shown in Figure 1. 
The NSWC lies in the northern portion of Martin County and small portions of 
Greene, Daviess, and Lawrence Counties. 

The Tank Farm site is located in the northwestern part of the NSWC 
Crane, near the Crane gate on Highway H-5, approximately 1,700 feet due west 
of the Lake Greenwood dam, as shown in Figure 2. 

The Tank Farm originally consisted of two 39,500 gallon, army surplus 
tanks, that were put in place in 1947. These tanks were the first of 35 tanks 
planned for the site. In 1953, the two original tanks were removed, the elevation 
of the land was raised, up to five feet in some places, and the same tanks were 
replaced in almost their original position. In addition, 15 large capacity, above 
ground storage tanks were added to the tank farm, all within six cells consisting 
of poured concrete sections, bolted together and sunk four feet into the ground. 
The cells were roughly 58 feet by 210 feet in size. Figure 3 shows the plan of the 
Tank Farm with the original tanks. The tanks rested on a concrete foundation 
ringwall with the steel interior tank bottom resting on a bed of sand. In addition, 
several smaller horizontal tanks were located within the tank farm, including an 
underground tank that was used as part of a steam heating system. Two 

1 
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additional 42,000-gallon tanks, 2760-J and K, were placed outside of the 
containment walls, as seen in Figure 3. This made a total of 19 above ground 
storage tanks at the tank farm site. 

The soils within the tank farm are primarily clays or silty clays, which tend 
to hold water and become highly saturated producing muddy, inaccessible areas. 
Gravel was placed throughout to provide a walking surface. 

Fuel piping to and from the tanks was located primarily underground. 
These were bare steel, single walled pipes without corrosion protection, other 
than paint. 

Fuel oil was delivered to the site by tanker trucks and off-loaded into a 
dedicated four-inch fuel oil fill pipe. The off-loaded fuel was run through a three- 
inch rotary fuel pump rated at 300 gpm at 115 feet TDH. The fuel pumps 
delivered the oil to one of three tanks for storage. The simultaneous loading of 
fuel into the storage tanks and unloading from the tanks into tanker trucks was 
not possible. NSWC owned tankers were loaded from the tanks for local 
transport using this same system. An air eliminator on the fuel oil meter vented 
at the northeastern corner of the pump building. Fuel was released via the vent 
and deposited on the ground. Considerable fuel staining at the building had 
occurred. 

Spills and leaks have occurred accidentally through the operation of the 
tank farm. The majority of these are the result of the overfilling of tankers or 
spills occurring during the disconnection of fill lines. Physical features to contain 
any possible spills include concrete curbing, and a perimeter trench drain on the 
west side of the tanker loading station. Collected rainwater and leaked fuel 
which does not sink into the soil flows to the trench drains and to a sump and 
then to an underground 3,000 gallon oil/water separator. In 1987, a substantial 
spill (approximately 4000 gallons) occurred when a valve was inadvertently left 
open. Clean-up crews collected 500 gallons of fuel oil, but 400 gallons of fuel oil 
reached First Creek, near the village of Crane, Indiana. The rest soaked into the 
ground at Cell 6 over a 5,000-f? area (65 feet x 70 feet). A spill report 
notification response and a newspaper article about the spill are shown in 
Appendix A of Attachment A. 

In 1975, a new 200,000-gallon tank was put in place of one of the original 
42.000-gallon tanks, 2760 R. In 1977, nine tanks, including the two outside of 
the containment were excessed and removed from the site. In 1987, an 
additional six tanks were removed, 2760 A, B, I, M, N, and 0. The final phase of 
demolition was completed in 1997, when the final four tanks were removed from 
the premises. Several smaller horizontal tanks were also located at the Tank 
Farm, including an 8,000 gallon waste oil tank, a 10,000 gallon No.1 fuel oil tank, 
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a 1,000 gallon gasoline tank, and an abandoned underground storage tank, 
which can be seen on Figure 4. All tanks were finally removed in 1997. 

2.2 Environmental Setting 

NSWC Crane lies within the unglaciated Crawford Upland physiographic 
province of southern Indiana, a rugged, dissected plateau bordered on the west 
by the Wabash Lowland and on the east by the Mitchell Plain. Elevations range 
from 500 feet mean sea level to 850 feet mean sea level, with the higher 
elevations generally occurring in the eastern part of the NSWC. Surface 
drainage trends to the south and southwest, and empties into the East Fork of 
the White River (Hunt, 1988). 

The bedrock geology is mapped as Pennsylvanian and Mississippian 
sandstones, limestones, and shales, overlain by unconsolidated Quaternary age 
deposits. The surficial deposits are made up of residual clay and silt from the 
Pennsylvanian Raccoon Creek Group and the Mississippian Stephensport and 
West Baden Groups. The Quaternary deposits are a mixture of alluvial, colluvial, 
and paludal silt, sand, and gravel; lacustrine clay, silt, and sand; and outwash 
plain gravel, sand, and silt (NEESA, 1988). Bedrock units dip gently to the 
southwest away from the Cincinnati Arch and into the Illinois Basin. 
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3.0 WORK EXECUTION 

Several studies have been undertaken to delineate any areas of leakage 
and possible contamination within, and surrounding, the six cells that make up 
the Fuel Oil Tank Farm. Each study is summarized here with regard to purpose 
of the study, sampling procedures, recommendations, and remedial action taken. 

3.1 1989 ATEC Associates - Preliminary Fuel Oil Contamination Study for 
PEDCo E &A Services, Inc., of Cincinnati, Ohio. 

In 1989, NSWC Crane contracted with PEDCo E & A Associates, inc., of 
Cincinnati, Ohio, to conduct a study of the Tank Farm site that addressed needed 
improvements. One aspect included a fuel oil contamination study, for which 
PEDCo retained ATEC Associates of Indianapolis, Indiana. A copy of the ATEC 
Associates report can be found in Appendix B of Attachment A. 

The study assigned to ATEC involved the preliminary assessment of 
possible soil contamination within the six cells that made up the Tank Farm that 
can be seen in Figure 5. In order to carry out the assessment, a two-phase 
program was established; the first phase consisted of a soils-gas survey and the 
second phase included a soil sampling and analysis program in areas with the 
highest soils-gas readings in each cell. 

The soils-gas survey consisted of 71 sampling points that were 
established to locate petroleum contaminated soils. Each sampling point 
consisted of a three-foot long temporary PVC pipe monitoring port with a slotted 
screen that measured the amounts of total combustible vapors (TCV’s) in the 
soil. Photographic documentation of the soils-gas monitoring ports can be found 
in Appendix A of Appendix B of Attachment A. 

In order to place the temporary ports, a hole was drilled with a power 
auger that was equipped with a 2-X inch O.D. auger, to a depth of three feet, 
The auger was removed and the three-foot long temporary soils-gas monitoring 
port was positioned into the annulus of the borehole. The port consisted of two 
inch I.D. Schedule 40 polyvinyl chloride (PVC) pipe, the bottom half of which was 
slotted to allow the entrance of soil vapors. The top of the pipe was equipped 
with compression fitting which allowed an airtight connection to the silicon tubing 
sampling line. The air within the sampling port was purged with a small portable 
field pump prior to sampling in order to eliminate any stagnant vapors and to 
provide a representative sample. 

It should be noted that the soils-gas survey technique is a screening tool 
only, and field and laboratory modifications are often necessary to yield useful 

9 
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results. While the survey serves to identify the existence of subsurface 
contamination, it illustrates only relative distribution of petroleum vapors in the 
soil. In addition, there are no standardized methods for performing these 
surveys, and no standardized guidelines established by regulatory agencies 
regarding TCV limits in the subsurface. In general, the background levels of 
TCV’s at an undeveloped site would be 25 ppm or less while background values 
at an industrial site would be 50 to 200 ppm. For the purpose of establishing the 
background levels at this site, a vapor port was installed 500 feet from the above 
ground storage tanks. The TCV from this site was reported to be 350 ppm. 

Representative vapor samples were drawn through the sampling ports 
and analyzed for TCV’s in parts per million (ppm) with a Gastechtor Hydrocarbon 
Survey Model 1314 Gas Indicator. The Gastechtor’s built-in pump continuously 
draws air samples into a reaction chamber, which is equipped with a heated, 
catalytic, platinum element. The indications of the catalytic element are reported 
on a dial display on the instrument in ppm. Once the pump has purged the 
sampling port, the tubing is connected and the measurements are noted, with the 
highest value recorded. For screening purposes, ATEC calibrated the instrument 
to 400-ppm hexane, and the reported values represent ppm as hexane. There 
are no established Indiana Department of Environmental Management (IDEM) or 
U.S. EPA standards for TCV levels. The highest TCV readings from each 
sampling location can be found in Appendix D of Appendix 6 of Attachment A. 

The second phase of the project consisted of soil sampling using a hand 
auger in areas within each cell with the highest TCV readings. Two hand auger 
borings, up to five feet in depth, were completed in each cell. Samples were 
collected at six-inch intervals down each boring. The samples were inspected for 
any visual indication of petroleum contamination and were also analyzed for 
TCV’s using the Gastechtor. All samples selected for analysis were placed in 
four ounce glass jars with Teflon lined caps, labeled, and put on ice immediately 
following collection. Chain-of-custody documentation was used to track the 
samples from collection to the final destination. A soil lithology log was 
completed for each drill hole, copies of which can be found in Appendix D of 
Appendix B of Attachment A. The soils in each cell are predominantly fill material 
consisting of gray and brown, fine to medium sands, brown silty clays, and fine to 
medium gravels. Several borings encountered black tar or a diesel odor. A 
summary of the findings is seen in Table 1. 

11 



NSWC CRANE 
SWMU 32100 
DRAFT Environmental Monitoring Report 

15 Se’ptember 00 

Table 1 - Soil Sample Findings 

A complete list 
Attachment A. 

- 
- - 
- - - - 
- - 
of TCV values can be found in Appendix B of Appendix B of 

Areas of high total combustible vapors (TCV’s) were targeted for soil 
sampling and analysis. Of the 71 sample sites, laboratory soil analyses for total 
petroleum hydrocarbons (TPH) were run on two samples from each of cells I-5, 
and three samples from cell 6, for a total of 13 samples. Figure 5 shows the 
location of the ATEC soil gas survey points and sampling sites. Appendix B of 
Appendix B of Attachment A shows the results of the soils-gas survey, and Table 
2 shows laboratory results of the 13 Total Petroleum Hydrocarbon Analysis 
samples. All soil samples were collected and handled using protocols from the 
U.S. EPA guidelines established in “Test Methods for Evaluating Solid Wastes, 
Physical/Chemical Methods”, SW-846. Analysis was performed on a Varian 
3700 Gas Chromatograph using flame ionization detection via SW-846 Method 
8015, Revised. 
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* Hydrocarbon identified as weathered diesel fuel 
** Hydrocarbon most closely resembles weathered diesel fuel 
*** Hydrocarbon pattern is a mixture of gasoline and diesel fuel 

Laboratory analysis sheets are provided in Appendix E of Appendix El of 
Attachment A. 

The Indiana Department of Environmental Management (IDEM) requires cleanup 
of soils contaminated to a level of lOO-ppm TPH. As can be seen in Table 2, 
only two soil samples, both in Cell 6, showed a level of TPH above 100 ppm. 
The results showed little contamination other than in Cell 6. ATEC personnel 
reported strong diesel fuel odors at many sites but the laboratory data did not 
substantiate heavy contamination. 

In spite of the laboratory analyses that showed TPH levels below the State 
cleanup level, it was recommended by ATEC that soils near sample sites CSG- 
11, 41, 47, 50, 53. and 60 be removed for proper disposal, in order to protect 
against future liabilities. This was in addition to the recommended removals at 
the two sites, CSG-70 and CSG-71, which were contaminated above the State’s 
recommended limit. 

PEDCo made several recommendations based upon the ATEC results. 
These include both site and operational improvements that are summarized as 
follows: 

13 
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l Removal of Contaminated Soil 
. Repair or Replacement of Existing Containment 
. Drainage Improvements North of the Tank Farm 
. New Fencing 
. Exterior Lighting Upgrade 
l Relocation of Tank B-30 
l Miscellaneous Items 

Operational Improvements: 

. Pumping System for Existing Tanks 

. Pumping System for New Tanks 
. Replacement of Existing 42,000-Gallon Storage Tank 
. Waste Oil Storage Tank 
l Jet Fuel Storage Tank 

While numerous suggestions for improving the tank farm site were made, 
none of the work was immediately carried out. 
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3.2 1993 Howard, Needles, Tammen, and Bergendoff, Indianapolis, Indiana 
-Site Remediation Study, Tank Farm. 

In 1993, Howard, Needles, Tammen, and Bergendoff (HNTB), of 
Indianapolis, Indiana, were contracted by NSWC Crane to complete a soil 
investigation at the fuel oil storage Tank Farm. As part of the improvements to 
be constructed at the Tank Farm, HNTB was directed to study the nature and 
extent of soil contamination through soil borings and analytical testing. This 
study was to expand on the previous soil contamination study completed by 
PEDCo E & A Services and ATEC Associates in 1989. A copy of the Howard, 
Needles, Tammen, and Bergendoff report can be found as Attachment A. 

Table 3 gives a summary of the amount of soils that PEDCo 
recommended be removed. The cell surface area and soil volume was 
estimated by HNTB because PEDCo did not indicate either in their original study. 

Table 3 - Soil Removal Summary 
CELLNUMBER 1 CELLSURFACE 1 PEDCO ESTIMATED 

I AREA (FT*) 1 EXCAVATION 1 SOILVOLUME 11 

1 
2 
3 
4 
5 
6 

TOTAL 

DEPTH 
I? r;nn I 7 
V , “ “ ”  “ “ V  

11,500 2 850 
12,900 3 1430 
12,500 2 930 
11,300 5 2090 
11,300 5 2090 

8020 

Crane wanted to replace the existing Tank Farm containment with new 
concrete dikes. As part of the work, other Tank Farm improvements, such as 
replacement tanks, new piping, leak detection, spill prevention and disposal of 
contaminated soil off base, were requested. On site disposal costs were 
estimated by PEDCo to be $266,000. Off site disposal would significantly 
increase this cost because of the additional hauling, disposal, and administration. 
HNTB estimated the total disposal cost to be $65 per cubic yard for up to 10,000 
cubic yards of soil. The total amount of soil to be disposed of was increased 
from 8020 cubic yards to 10,000 cubic yards because previous sampling results 
showed contamination below five feet in depth. Previous sampling depths were 
limited by the use of a hand auger. The ATEC study concentrated only on the 
Tank Farm area within the containment walls and did not look at the tanker 
loading area, or any areas outside of the containment. 
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Given the potential large volume of contaminated soil and the associated 
high cost for disposal, HNTB’s proposed scope of work included a site 
remediation study with the following objectives: 

1. Characterize on site soils through soil borings and analysis to 
determine the nature and extent of petroleum contamination. 

2. Determine the volume of soil to be excavated for off site disposal. 

3. Develop and review contaminated soil handling options per IDEM 
requirements. 

4. Conduct testing to enable waste classification for contaminated soil 
disposal. 

5. Determine the impact of tank painting residues on soils by analyzing 
for chromium and lead. 

6. Review remediation options for soil and groundwater including vapor 
extraction procedures. 

HNTB developed a sampling plan to collect samples from both inside and 
outside the containment area. It was decided to dig several backhoe pits within 
the containment walls in order to obtain samples from greater depths and to 
provide better visual access to the area of contamination. Upon completion of 
the test pits inside the containment areas, seven soil borings outside the 
containment and two borings at the loading station and with a greater knowledge 
of the extent of the contamination, it was decided to modify the original sampling 
plan. This was based on the fact that no contamination was found outside of the 
containment, the soils outside of the containment were tight clays, and the 
contamination inside the cells was limited mainly to Cell 6. 

Sampling Locations - The HNTB survey crew marked 10 soil boring 
locations outside the containment walls, 13 soil boring locations, six test pit 
locations, and four surface soil sampling locations within the containment walls, 
and tied them to known positions in order to establish their exact locations. 
Figure 4 shows the sampling locations. 

Outside Testing - A drill crew from Engineering and Testing Services 
(ETS) brought in a conventional drill rig to begin the boring and sampling of nine 
holes outside of the containment walls. It was determined that borings SB-1, 2, 
3, 4, 5, 7, and IO would be drilled to a depth of 15 feet and L-l and L-2 would be 
drilled to a depth of five feet. Split spoon sampling was completed at five-foot 
intervals for a total of 18 samples collected outside the containment walls. 
Boring logs are seen in Appendix D Appendix B of Attachment A. The auger 
cuttings were placed back in the holes and the holes were plugged with bentonite 
as per State guidelines. A visual observation was made of each soil sample 

-, 

16 



NSWC CRANE 
SWMU 32100 

15 September 00 

DRAFT Environmental Monitoring Report 

to identify soil type and any discoloration or odor that might indicate apparent 
contamination. Grab samples from selected intervals were placed in new, six- 
ounce, glass jars and transported to Louis B. Astbury Company, Inc., for testing. 
These samples were analyzed for Total Petroleum Hydrocarbons (TPH) using 
infrared detection. Three of the samples were chosen for confirmation THP 
analysis using a gas chromatograph with a flame ionization detector (GC:FID). 
All soil samples appeared to be free of petroleum contamination. A list of sample 
locations, hole depth and results is seen in Table 4. 

‘able 4 - Total Petroleum Hydrocarbons at Indicated Depths - Outside 
;amolina 

*TPH analysis by GCIFID. All other TPH analyses by TPH:IR. 
L-l and L-2 samples are from the tanker loading areas. 
ND means not detected. 
NS means not submitted for analysis. 
Shaded values exceed IDEM’s cleanup standard of 100 mglkg. 
SE-12 was taken during inside testing but is outside of the containment wall, 

Inside Testing - 13 boring locations were surveyed within the 
containment walls, along with one site outside the walls. On the basis of soil 
types encountered during test pit excavation, it was decided three borings would 
be drilled to a depth of 15 feet and all others to a depth of 10 feet unless 
contamination was noted. Split spoon samples were collected every five feet 
with a total of 38 samples collected for analysis. A visual observation was made 
of each soil sample to identify soil type and any discoloration or odor that might 
indicate apparent contamination. Grab samples from selected intervals were 
placed in new, six-ounce, glass jars and transported to Louis B. Astbury, Inc., for 
analysis. The samples were submitted for analysis of Total Petroleum 
Hydrocarbons (TPH) using either an infrared detector (IR) or a gas 
chromatograph with a flame ionization detector (GC: FID). Lists of sample 
locations, hole depth, and results are seen in Table 5. 
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Table 5 - Total Petroleum Hydrocarbons at Indicated Depths - Inside 
Sampling 

Sample Cell No. O’-2’ 3.5’4’ 8.~7-10 ( 13.5’.15’ 1 

NRA la 
I A I -- ,.. I I I -. I --. I 

I -- - 
z 
7 

t 
!TLC)+ 
SR-R+ 

I -- - I 

I 
1 I 
1 I -- . 

values believed caused by organic matter since + Surface soil samples only TPH ’ ” 
no petroleum odor detected on site. 
* TPH analysis by GCIFID. All other analyses by TPH: IR. 
Shaded values exceed IDEM’s cleanup standard of 100 mglkg. 
NRA - No record available from original report. 

Surface soil samples were collected from Cells 1 and 2. Four samples 
were collected from four soil boring locations from a depth of one foot. These 
samples were submitted for TPH/IR analysis. These samples are included with 
the results in Table 5. 

Six test pits were excavated within Cells 4, 5, and 6 by Van Hoy 
Excavation. The pit number, cell number, sample depth and results are 
summarized in Table 6. Sixteen samples were collected for analysis of TPH 
using IR or GC: FID methods. These samples included one groundwater 
sample, one composite sample from Pit 3, and 14 grab samples. Grab samples 
were placed in new, six-ounce, glass sample jars, while the composite sample 
was placed in a new, one-quart, glass sample jar before being transported to 
Louis B. Astbury Company, Inc., for analysis. 

- 

- 

-. 
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6 4 1 96.8 1 - - I 54.3 ( - - 1 - 
l A groundwater sample taken from a gravel layer. 
Shaded values exceed IDEM’s cleanup standard of 100 mglkg. 

All drill sites and backhoe pits were filled in upon completion of the work. 

Analytical Testing Methods - Grab samples from split spoons, composite 
samples, and surface samples were submitted to Louis B. Astbury Company, 
Inc., for analytical testing. Tests run on these samples include the following: 

Parameter 
Hydrocarbons 

EPA Test Method 

Total Petroleum 
Hydrocarbons (TPH) 
By Infrared Scan 

EPA Method 418.1 Modified 

Total Petroleum 
Hydrocarbons (TPH) 
By Gas Chromatography/ 
Flame ionization 
Detection (GCIFID) 

EPA Method SW846-8015 Mod. 

Benzene, Toluene. 
Ethylbenzene, and 
Xylenes (BTEX) by GCIMS 

EPA Method SW846-8260 

Flashpoint EPA Method SW846-1010 
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Total Lead EPA Method SW846-6010 
Flame Atomic Absorption 
Spectrophotometer (FAAS) 

Total Chromium EPA Method SW846-7190 
Flame Atomic Absorption 
Spectrophotometer (FAAS) 

TCLP Lead with Matrix EPA Method SW846-1311 and 
Spike Corrections 6010, Zero Headspace 

Extraction-Flame Atomic 
Absorption Spectrophotometer 
W’W 

PCB’S 

Polychlorinated 
Biphenyls (PCB’s) EPA Method SW846-8080 

SPECIAL WASTE DETERMINATION 

Toxicity Characteristic 
Leaching Procedure 
(TCLP) 

Ignitability 

Corrosivity 

Reactivity 

EPA Method SW846-1310 
(Excludes Pesticides and 

Herbicides) 

EPA Method SW846-1010 

EPA Method SW846-9040 

EPA Method SW846-7.3.3.2. 
7.3.4.2 

PCB’s EPA Method SW846-8080 

Total Solids APHA 25408 

Total Petroleum Hydrocarbon (TPH) analysis utilized two methods. The 
Infrared Scan (IR) is used as an inexpensive screening tool to detect areas of 
possible contamination. This tool is used in conjunction with field observations 
(staining, odor, etc.) plus the results of a field organic vapor scan to select 
samples for laboratory testing. The Infrared Scan is about half of the cost of 
what the GC/FID test costs, thereby enabling more tests within the same budget. 
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However, the IR scan picks up interference from vegetation and other organic 
matter, resulting in higher values than those determined by the GClFlD method. 
For cleanup confirmations and underground storage tank removals, IDEM 
requires the more expensive GClFlD test. 

QA/QC Record Keeping and reporting 

The management, transfer, and disposal of all samples were controlled by 
chain-of-custody documentation. Field log sheets were used to record pertinent 
field information and sample collection data. Sample labels were used on each 
sample with identifying sample information such as location, depth of sample, 
and date of collection. Each sample location is identified numerically on a site 
map showing field locations. The chain-of-custody reports can be found in the 
HNTB report in Appendix F of Attachment A. 

Sample Results 

Soil samples were collected at regular intervals in the drill holes and the 
test pits within the containment walls to determine the vertical extent of any 
contamination. The sampling done by ATEC was limited to depths of five feet 
because of their use of a hand auger. Since contamination was found in Cell 6 at 
a depth of five feet, it was decided to open the test pits and the deeper drill holes 
and collect samples below the five-foot level. Of interest is the gravel layer found 
at the five foot level in Cell 6, which is believed to be an old tank pad used as a 
base for tanks when they were first constructed during World War II. It is now 
believed to be a horizontal conduit for fuel contamination. As can be seen from 
the data in Table 5. the contamination appears to be limited to shallow depths in 
Cell 6, except for SB-A where the contamination ends between five and ten feet. 

The soil borings outside of the containment walls were concentrated on 
the west, or down gradient, side of the Tank Farm. It was believed that the 
contamination detected in Cell 6 had possibly migrated outside of the 
containment walls. No fuel odor was detected in these samples and no organic 
vapors were detected on the photoionization detector (PID) used to screen 
samples. TPH analyses showed a slight contamination outside of the 
containment walls most likely due to soil organic components and not petroleum. 
Soil boring SB-3 showed TPH levels slightly above 100 mg/kg (ppm) with the 
TPH: IR test, while sample SD-7 showed TPH levels above the cleanup standard 
using the GC: FID test (IDEM required). Sample SD-7 was located adjacent to a 
drainage ditch flowing from the Tank Farm and a 3,000-gallon oil/water 
separator. It was believed that this contamination may be from the July 14, 1987, 
fuel oil spill. It was suggested that the deep layers of clay and silty clay outside 
of the containment walls have served to limit the spread of pollutants. 
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Soil samples taken by hand from the surface were collected in Cells 1 and 
2 for hydrocarbon analysis. None of the samples showed any visual indication of 
petroleum contamination, which confirmed results of the ATEC study. Because 
no indication of fuel oil was present, TPH analysis was done by the TPH: IR 
method. Results were unusually high as is seen in Table 5. It was possible that 
either organic material mixed in with the surface samples or weathered fuels with 
no visible indications remaining caused the high readings. If this were true, it 
would contradict the earlier findings. It was suggested that another set of 
samples be taken and analyzed using the TPH: GCYFID method. 

Heavy metals contamination, was also a concern during this investigation. 
Lead based paint was used on the above ground storage tanks to prevent 
corrosion. Sandblasting of the tanks in preparation for repainting deposited paint 
particles on the ground surface. Sampling of the sutficial material for chromium 
and lead contamination indicated lead concentrations above the typical 
background levels. However, leaching tests using the TCLP protocol showed the 
soil to be non-hazardous. 

Testing also included other parameters in addition to the main concerns 
regarding petroleum hydrocarbons and heavy metals. Off-site disposal requires 
that a hazardous waste determination be made to show that the waste is non- 
hazardous. 

EPA’s and IDEM’s criteria for identification of hazardous wastes are 
covered in 40 CFR 261 and 329 IAC 3, respectively. In order for a waste to be 
considered a hazardous waste, it first must meet the definition of a “solid waste.” 
Petroleum contaminated soil, such as that found in Cell 6 was classified as a 
solid waste. According to both federal and state regulations, two basic criteria 
identify whether a solid waste is a hazardous waste: 

1) if it exhibits any of the “characteristics” of a hazardous waste, and/or 
2) if it is a “listed” waste. 

Hazardous waste characteristics were based on four parameters: 

1) Ignitability (flashpoint less than 140 F) 
2) Corrosivity (pH greater than 12.5 or less than 2.0) 
3) Reactivity (unstable, explosive, or forms toxic gases of cyanide or 

sulfides) 
4) Toxicity Characteristic Leaching procedure (TCLP) (Leachate exceeds 

maximum contaminant levels) 
Petroleum contaminated soils that were non-hazardous (e.g., were not 

ignitable or TCLP toxic for lead) were considered special wastes in Indiana. 
Disposal can occur only at permitted sanitary landfills. Samples tested confirmed 
that the waste soils were non-hazardous and acceptable for landfilling. 

- 
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Several soil disposal alternatives were developed that were both easily 
implementable and cost effective. 

Excavation/Off-Site Disposal 

l Soil Vapor Extraction 

. Landfarming 

l No Action 

Groundwater Remediation 

. Pump/Haul off-Site for Disposal 

. Pump and TreaVNPDES Discharge 

. Carbon Treatment 

l Air stripping 

Each of the above alternatives requires a waiting period for the permitting 
process to be completed. The estimated turn around time for the NPDES 
permits was 180 to 240 days. This time frame assumed that there would be no 
objections to the selected alternative filed under the Administrative Adjudicatory 
Act (AAA) which allows for public hearings and legal procedures to challenge 
IDEM’s decision to issue permits for the project. Any public opposition would 
significantly delay the project. Given the long permitting time and the small 
volume of water to be treated, it was recommended that the water be hauled off- 
site for disposal. 

. Pump and TreatlWWTP Discharge 

l Two Phase Vapor Extraction 

Summary and Recommendations 

Howard, Needles, Tammen, and Bergendoff performed this study, with 
environmental soil borings conducted by Engineering and Testing Services, Inc. 
(ETS), and Louis B. Astbury Company, Inc., conducted laboratory testing. 

The purpose of the study was to determine the nature and extent of 
petroleum contaminated soil at the Tank Farm in order to determine the 
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appropriate remediation options and the costs for clean up. Clean up is 
necessary to comply with environmental regulations and to clear the area of 
contaminated soil prior to further construction at the site. The Indiana 
Department of Environmental Management (IDEM) does not have guidelines for 
the clean up of contaminated soil from an above ground storage tank facility. 
However, future guidelines will undoubtedly require such clean up. Therefore, it 
is recommended that the soils with Total Petroleum Hydrocarbon (TPH) above 
100 mg/kg be targeted for clean up. 

The study found that the contamination present at the Tank Farm was 
more limited than previously thought. The soils are non-hazardous, acceptable 
for landfilling, and confined principally to the surficial clay soils. Therefore, the 
following options were recommended: 

1) Remove only the soils contaminated above 100 mglkg (ppm). It was 
estimated that less than 2000 cubic yards of soil needed to be 
removed (contaminated soil plus a 20% contingency). The total cost of 
soil removal at $65.00 per cubic yard was $130,000. 

2) Contaminated groundwater in Cell 6 needed to be removed and hauled 
off-site at a cost of $25,000. The above two recommendations require 
careful excavation done in layers with soil testing used to confirm that - 

the cleanup standards were achieved. 

3) All tanks and piping abandoned under the replacement tank project 
need to be removed and the soil tested to confirm that cleanup was 
complete. 

4) Apparent contamination was detected in Cells 1 and 2 but these 
results were not substantiated by previous studies, or by smell or 
visual observations. It was recommended that further testing be 
performed in these two cells. All testing should be done by the more 
costly, but more reliable, TPH by GClFlD system. 

5) It was suggested that new concrete containment for replacement tanks 
in Cells 5 and 6 be’constructed. A barrier should also be installed 
between soils left in place and the containment. Monitors should be 
placed between the two barriers to monitor the clean fill and not 
background petroleum levels. 

- 
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3.3 1996 - Evaluation of Environmental Issues Associated with the Bulk 
Fuel Storage Facilities, Crane Division, Naval Surface Weapons Center, 
Memorandum to J. Hunsicker. 

Various reports regarding the Tank Farm were reviewed. Since the 
primary function of the Tank Farm was the storage of bulk fuel, and the use of 
bulk fuel for heating buildings has dropped since the installation of natural gas, 
the best alternative for the site is the demolition of the tanks and the cleanup of 
the site. Soil clean up would have to be performed regardless of whether the 
tank farm is upgraded or dismantled. It was suggested that the cost of upgrading 
the site would be higher than disma.ntling the tanks. 

A copy of the 1996 Evaluation of Environmental Issues Memorandum can 
be found in Attachment B. 
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3.4 1996 - Supply Directorate, Naval Surface Warfare Center, Tank Farm 
Memorandum. 

A meeting was held 22 August 1996 between the Supply Directorate and 
the Public Works Directorate (Codes 112, 115, 095, and 097) to determine the 
action to be taken to eliminate the Tank Farm. This facility had been identified in 
previous environmental inspections as an environmental liability due to 
inadequate spill containment. The estimated cost to bring the site up to 
acceptable standards was well over one million dollars. In addition, usage of 
number 2 burner oil from the Tank Farm has decreased significantly since the 
change over to natural gas. Any buildings needing number 2 fuel oil in the future 
will be supplied under the contract as multiple drop. 

It was recommended that the use of the Tank Farm bulk storage facility is 
discontinued and the site cleaned and dismantled. 

A copy of the 1996 Draft Tank Farm Memorandum can be found in 
Attachment C. 

- 
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3.5 1997 Sverdrup Environmental, Maryland Heights, Missouri - Closure 
Report, Tank Farm Decontamination, Storage Tank Removal and 
Installation Program. 

In 1997, Sverdrup Environmental of Maryland Heights, Missouri, was contracted 
to perform a three-phase work project at the Tank Farm. Phase I involved the 
removal of both above ground and underground storage tanks from the Tank 
Farm at Crane Naval Surface Warfare Center. Phase II included the removal of 
interior concrete structures which consisted of an interior wall and the above 
ground storage tank footers. Phase Ill was the final soil analysis and 
contaminated soil removal. A summary of each phase follows. 

A copy of the 1997 Sverdrup Environmental Tank Farm closure report can 
be found in Attachment D. 

Phase I - During April, May, and June 1997,one underground storage 
tank and seven above ground storage tanks were removed, cleaned, cut up, and 
stacked for later removal. Tank information showing tank number, size, and 
contents is shown in Table 7. 

Table 7 -Tank Summary 
Tank Number Tank Size (gallons) 1 Tank Contents 

%x3 I .drr%nn I Y. r--t A:# LVVL ~I 3,““” 
2634 43,000 
2760R 200,000 
2760s 125,000 
2760T 125,000 

OIL - Horizontal 8,000 
GASOLINE - Horizontal 2,000 
UST 10,000 

[ WASTE 

ttl rue, “II 
Empty 
#2 Fuel Oil 
#2 Fuel Oil 
#2 Fuel Oil 
Waste Oil 
Gasoline 
#6 Fuel Oil 

During the removal of the contents of the tanks, a total of 22,950 gallons 
’ of product, sludge, water, and oily residue were removed and transported off-site 

to either E.S.I. Recycling facility in Indianapolis or Warrior Oil Services facility in 
Franklin, Indiana. 

The underground storage tank was partially uncovered to allow access to 
the contents. Approximately 3,100 gallons of #6 fuel oil and sludge were 
removed and transported off-site. After the tank was fully exposed, another 800 
gallons of sludge were removed from the tank using a vacuum truck. The interior 
of the tank was cleaned in place before removal. During this time, air-monitoring 
devices detected no significant readings during or after the removal. Soil 
contamination was not observed. 

Eight hundred cubic yards of soil were removed during the tank removal 
activities. In addition, seven soil samples were collected and analyzed for Total 
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Petroleum Hydrocarbons (TPH) using EPA method 8015. The samples were 
collected from the walls, floor, and stockpiled material, Analyses indicated no 
discernible TPH contamination. Following analysis, the 800 cubic yards of soil 
was returned to the excavation along with an additional 15 cubic yards of 
granular backfill. No additional removal of soils is indicated. 

Phase II - The second phase of work involved the removal of interior concrete 
structures consisting of an interior wall and the above ground storage tank 
concrete footers. The outside wall, which was approximately three feet high and 
six inches thick, was not included in this phase of demolition in order to contain 
any potential contamination that may exist within the Tank Farm. 

Phase Ill - The third phase of work included the collection and testing of 
selected soil samples and subsequent contaminated soil removal. 

A sampling grid of 25’ X 50’ was developed to collect 38 samples within 
the Tank Farm containment area. Two samples were collected at each of 19 
sites, one at one foot in depth and one at the two-foot level. The two samples 
from each location were then combined into one sample and submitted for 
analysis. The purpose of the sampling was to determine if shallow, subsurface 
soils could be used for excavation backfilling. The samples were analyzed for 
TPH and those having values below 100 mglkg (ppm) were used to backfill the 
excavation. 

A preliminary study by the United States Army Corps of Engineers showed 
areas of contamination. These areas were overexcavated and the soils were 
stockpiled within the Tank Farm containment area. A total estimated volume of 
approximately 2,750 cubic yards of contaminated soil was removed and 
stockpiled. After excavation, another 27 samples were collected, one for each 
250 square feet of excavation bottom. The soil samples were analyzed for TPH 
using USEPA Method 8015 - Indiana. One sample (SW Corner-8) was also 
analyzed for TCLP using USEPA Method 6010. Sample LOC-35-3’ was 
analyzed for VOC’s using USEPA Method 8260. Laboratory results are found in 
Attachment F. It was determined that TPH concentrations in soil samples from 
the excavations are below levels indicative of environmental soil contamination. 

The excavations were backfilled with the clean soil obtained from the 
northwest quadrant of the containment area. The on-site government 
representative, Mr. Lee Benson, determined that the stockpiled contaminated 
soils could be handled within the containment area. It was decided that to 
facilitate natural attenuation, the stockpiled contaminated soils were spread over 
the southeastern two-thirds of the containment area to a depth of 1.5 to 2.0 feet. 

A gravel layer was encountered at a depth of seven feet in the extreme 
southern corner of the containment area. Mr. Lee Benson decided not to 
excavate the 62’ X 58’ area, because the volume of contaminated soil that would 
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require excavation was determined to exceed the scope of work for the current 
delivery order. In addition, it was found that the gravel layer extends beyond the 
containment area. The area was segregated from the rest of the containment 
area with a berm of clean soil and will be addressed during a subsequent phase 
of work at the Tank farm. 
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3.6 1998 - Department of the Navy - Tank Farm Demolition and Cleanup 
Summary 

Beginning in June, 1997, 3000 cubic yards of fuel oil contaminated soil 
and sand were excavated from the Tank Farm site and transported to the Crane 
Sanitary Landfill (Landfill Permit 51-2) by a contractor of Sverdrup Environmental. 
This soil was considered a special waste and disposed of through Special Waste 
Certification No. 40689 and reported to the Indiana Department of Environmental 
Management (IDEM) on the first quarter, quartedy report for 1998, dated 8 
January 1998. 

After the work by Sverdrup was completed, the heavy equipment section 
of the Public Works Department was brought in to repeatedly plow the excavated 
zone, so that the contaminated soil was exposed to the air for a six week period. 
After three plowings, once every two weeks for six weeks, three soil samples 
were taken, and their analyses came back clean, meaning less than 1 mg/liter of 
PCB’s detected and less than 0.1 mglliter total metals present. The analytical 
results are available in Attachment F. which is a complete copy of the 
Department of the Navy Tank Farm Demolition and Cleanup Summary. 

The heavy equipment section of the Public Works Department completed 
the removal of the Oil Water Separator (OWS) in May 1998. The OWS was 
located outside of the fenced in area near the site entrance. The equipment was 
sold as scrap, along with all of the associated piping. The Environmental 
Protection Department inspected the site and found it to be free of visible 
contamination. 

The last phase of work involved the removal of all concrete associated 
with the containment footers and any other left over debris. This material was 
taken to the Crane Solid Fill site (Solid Waste Facility Permit 51-6) by the Heavy 
Equipment Section of the Public Works Department. Final removal of concrete 
from containing walls and the extraction of an exposed pipe from an emergency 
sprinkler system was completed in April 1999. All material was taken to the 
Construction/Demolition site on Center for disposal. 

According to this report, the Tank Farm site is now clean. The only 
remnants are a concrete containment surrounding a force main to a sanitary 
sewer line, and the perimeter fence, which is in disrepair. No further clean up 
activities are planned for the Tank Farm at this time. 
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4.0 SUMMARY AND CONCLUSIONS 

The Tank Farm Site at the Crane Division, Naval Surface Warfare Center, 
has been studied repeatedly over the last eleven years. 

The first study in 1989 by PEDCo E and A Services found contamination 
limited primarily to Cell 6. No samples were collected outside of the containment 
area and no samples taken within the containment area were from deeper than 
five feet. In spite of the low concentration of petroleum contaminants detected, 
PEDCo recommended excavating soil from every containment cell for landfilling 
at the base sanitary landfill at. a cost of $266,000. In addition, they 
recommended several physical changes to the Tank Farm, including new 
pumping systems for existing tanks, replacement of older tanks with new and 
larger tanks, and the upgrading of containment wails, fencing, and exterior tights. 

Howard, Needles, Tammen, and Bergendoff (HNTB) completed the next 
study in 1993. They were directed to study the nature and extent of soil 
contamination and expand on the previous PEDCo study. They took more 
samples and deeper samples both inside and outside of the containment. HNTB 
found that the contamination was less extensive that was previously thought and 
recommended the removal of less soil from with the containment area. In 
addition, HNTB recommended the removal of 50,000 gallons of contaminated 
ground water in Cell 6 and the erection of a new concrete containment for 
replacement tanks in Cells 5 and 6. 

In 1997, Sverdrup Environmental began the actual remediation of the site. 
They removed one underground and seven above ground storage tanks, along 
with most of the associated concrete structures. Approximately 2750 cubic yards 
of contaminated soil was removed and stockpiled, and later returned to the 
surface of the containment. A gravel layer thought to be a conduit for petroleum 
contaminated water was encountered during the soil removal. However, it was 
not removed because it was not within the scope of the work order. 

The Public Works Department removed 3000 cubic yards of petroleum 
contaminated soils in 1998 and transported it to the landfill at Crane. In addition, 
they removed all remaining concrete barriers. According to this report, the site 
was believed to be clean of contaminants. 

After studying the aforementioned reports, it has become apparent that 
the Tank Farm site at Crane cannot be considered a clean site. Based on the 
existing evidence, the site needs to be further characterized. Additional samples 
need to be taken to determine if further contamination exists both inside and 
outside of the containment walls. In addition, the buried gravel layer encountered 
in Cell 6 must be addressed. 
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CHAPTER 1 

INTRODUCTION 

This report presents the results of a soil investigation at the fuel oil storage tank farm located 
at the Crane Division, Naval Surface Warfare Center near Crane, Indiana. The investigation 
was conducted during Jauuary and February 1993 and focused on the area withii the tank 
farm containment walls and around the perimeter of the tank farm. The work was 
performed by Howard Needles Tarnmen & Bergendoff (HNTB) for the Naval Facilities 
Engineering Command, Depsrtment of the Navy. 

1.1 BACKGROUND 

As part of base operations at the Naval Surface Warfare Center, Crane Division, No. 2 fuel 
oil is stored in aboveground storage tanks at a tank farm located near the Crane gate on 
highway H-5. The tank farm is situated approximately 1,700 feet due west of the Lake 
Greenwood dam. The Lake Greenwood dam was constructed by the Works Progress 
Administration (WPA) in 1937. Figure 1.1 shows the tank farm location. The fuel oil is 
used for heating base buildings. Recently, natural gas has been provided by Indiana Gas 
Company, diminishing the need for heating oil. Previously, as many as 17 large capacity 
aboveground tanks were located at the tank farm with storage volumes of 42,000 gallons. 
Tank replacements in the 1970’s included larger tanks with volumes up to 200,000 gallons. 
Most of the tanks have been retired from service and dismantled. Only three (3) tanks are 
in active use for No. 2 fuel oil today. These tanks, which are aB welded steel with fixed 
roofs that conform to the American Petroleum Institute (API) Standsrd 650, are as follows: 

lb.lk Qpacitv w &jJ Year Erected 

2760 R 200,000 4 1975 (new) 
2760 S 125,000 3 1971 (used) 
2760 T 125,ooo 3 1971 (used) 

A fourth tank is located in cell No. 6, but has been emptied and taken out of service. This 
tank is a 42,GIO gallon capacity riveted steel tank which was typicaJ of many of the storage 
tanks at the tank farm. Several smaller horizontal tanks are also located at the tank farm, 
includiig an 8,000 gallon waste oil tank in cell No. 4, a 10,000 gallon No. 1 fuel oil tank, 
a 1,000 gallon gasoline tank, and an abandoned underground storage tank. 

The underground tank. located north of pump building 2760, was used as part of a steam 
heating system. In the past, steam was used to heat the heavier burner fuel oils (such as No. 
6) in order to get them to flow during cold weather. The steam boilers have since been 
removed from Building 2760 and the underground tank and steam circulating system are 
abandoned but still in place. 
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FIGURE 1.1 
TANK FARM LOCATION 

NAVAL SURFACE WARFARE CENTER 
CRANE, INDIANA 
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Fuel piping to and from the tanks is located primarily underground. Based on faciity 
drawings, these pipes are bare steel single walled pipes without corrosion protection other 
than paint. The condition of the buried piping is un)cnown. Abandoned piping which .stiIl 
contains fuel oil is also present in cells 5 and 6. This piping served aboveground tanks 
which were removed in the 1980’s. Part of the tank farm improvements under this project 
includes replacing the inaccessible piping with double walled pipe or piping contained in a 
concrete wailed pipe gallery that allows visual inspection and provides containment of spills 
and leaks. Figures 1.2 and 1.3 show photographs of the tanks, containment, buildings and 
@ding station. 

Figure 1.4 shows the tank farm layout. The tank farm consists of six ceJl.s which previously 
held three tanks each. Cell No. 1 contained only two tanks. Containment is by poured 
concrete sections bolted together and sunk four feet into the ground. l%ere is no concrete 
floor. The concxete walls are topped with a concrete cap. The tanks rest on a concrete 
foundation ringwall with the steel interior tank bottom resting on a sand bed. Base soils are 
primarily clays or silty clays. Some gravel has been placed on the surface to provide a 
wal!&g surface. Due to the clay soils, water ponding leads to saturated soil conditions that 
produce muddy, unwalkable r&as. 

Fuel oil is delivered to the tank farm in tankers and off-loaded into a dedicated 4-inch fuel 
oil fillpipe (FOF) on the northwest comer of Pump Building 2760. The off-loaded fuel is 
run through 3-inch rotary fuel pumps rated at 300 gpm at 115 feet TDH. The fuel pumps 
deliver the fuel oil to one of three tanks. Simultaneous loading of fuel into the storage tanks 
and unloading from the tanks into base tankers is not possible. An air eliminator on the fuel 
oil meter vents at the northcast comer of the building. Entrained fuel is also released via 
the vent and deposited on the ground. Considerable fuel staining of the building has also 
OCCUlTd 

Fuel oil from the aboveground storage tanks is loaded into base tankers using the same 
pumping system. Valving located in the pump building and at the tanks is opesated to permit 
loadiig. The tanker loadiig station, building 3063, is situated due south of the pump 
building. Physical features to contain spills include concrete curbing and a perimeter trench 
drain on the west side. Collected rainwater and leaked fuel which does not soak into the soil 
flows to the trench drains and to a sump and then to an underground 3,000 gallon oil/water 
sepxator. The base of the loading station consists of small sized gravel over the clay soils. 

As with any fuel tank farm, fuel spills and I& have occurred during operation. Base 
operations began during World War II with heating provided by No. 2 and No. 6 fuel oil 
stored at the tank farm. Prior to tank farm expansion in 1952, the two existing 42,ooO 
gallon tanks were located in the area of Cell No. 6 at the original ground elevation. From 
test pit sampling, -it appears that a 6-inch gravel base layer supported the original tanks. 
This gravel base layer can be found approximately 5 feet below the current ground elevation. 
As part of the 1952 improvements that included concrete containment walls, the ground 
elevation was raised 3.5 to 5.5 feet and the tanks were repositioned. Figure 1.5 shows the 
construction notes raising the ground elevation. This gravel layer appears to have served 
as a pathway for the spread of petroleum contamination as discussed in Chapter 3. 
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View of aboveground storage tanks and containment. 

View looking north of tanker fill station 3063. pump building 2670 
and containment. 

FIGURE 1.2 
SITE PHOTOGRAPHS 
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liew looking south of 42,000 gallon riveted steel tank. containment, 
wilding 2627. and tanker fill station 3063. 
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View looking south along containment. Pump building 2760 is at right. 
The waste oil tank is in front al lank 2760R. 

FIGURE 1.3 
SITE PHOTOGRAPHS 
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FIGURE 1.5 
1952 TANK FARM CONSTRUCTIOI 
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The majority of fuel spills at the tank farm have been caused by overfilling tankers or from 
spills occurring during disconnecting of the tanker fill lines. Other leaks have occurred from 
l&ing manway covers and open valves. On July 14, 1987, approximately 4,000 gallons 
of No. 2 fuel oil was released to the ground with approximately 400 gallons reaching Fist 
Creek near Crane, Indiana. The spill was caused by a valve being left open inadvertently. 
Response crews collected about 500 gallons of fuel oil but the rest saturated the soil in Cell 
No. 6 ovex a 5,000 ft? area (65 ft x 70 ft). Spill reports for the July 14, 1987, spill are 
shown in Appendix A. 

As part of the improvements to be constructed at the tank farm, HNTB was directed to study 
the nature and extent of soil contamination through soil borings and analytical testing. The 
study was to build on a previous soil contamination study. 

1.2 PREVIOUS STUDY 

Im 1989, Crane Division contracted with PEDCo E & A Services, Inc., (PEAS) of 
Cincinnati, Ohio, to conduct a tank farm study that addressed needed improvements. One 
of the tasks was to conduct a fuel oil contamination study. PEAS retained ATFC 
Environmental Services of Indianapolis, Jndiana, to perform the study. 

The purpose of the study assigned to ATEC was to make a preliminary assessment of 
possible soil contamination within the six diked concrete cells. The assessment consisted of 
constructing 71 soil gas survey sampling points. The sampling points were 3.0 feet long 
temporary PVC pipe monitoring potts with a slotted screen. The soil gas survey was used 
as a screening technique to locate petroleum comaminated soils. Areas with high readiigs 
of total combustible vapors (TCV) were then selected for soil sampling and analysis. Hand 
augured samples were collected to a maximum depth of 5 feet. Of the 71 soil gas survey 
points, laboratory analysis for total petroleum hydrocarbons (TPH) were run on 13 samples 
(2 samples from cells 1 through 5, plus 3 samples from Cell No. 6). Figure 1.6 shows the 
location of ATHC’s soil gas survey points and sampling sites. 

Laboratory results are summarized in Table 1.1. As can be seen from the data, only soil 
samples from Cell No. 6 showed hydrocarbons above 100 mgkg (or ppm). For most sites, 
the India Department of Environmental Management (IDEM) requires cleanup of 
petroleum contaminated soil to a level of 100 mgkg. ATEC’s sampling results showed little 
contamination except for cell No. 6. No other analyses were reported. ALEC personnel 
reported strong diesel odors at many sites, but these observations were not supported by the 
lab data. In spite of the analytical findiigs that showed TPH concentrations below the State 
cleanup level, ATEC recommended in their report to PEAS that soils near sample sites CSG- 
11, 41, 47, 50, 53 and 60 bc removed for proper disposal. These axeas are in addition to 
the soils at sites CSG-70 and 71 which were contaminated above the State’s cleanup 
standards. No indication was made in the ATEX study of the estimated total volume of 
wntaminatcd soil nor how the limits of excavation around these other areas would be 
determined. 
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FIGURE 1.6 
SOIL GAS SURVEY AND SAMPLING POIN 
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TABLE 1.1 

SUMMARY OF PREVIOUS ANALYTICAL RESULTS 
TOTAL PH-ROLEUM HYDROCARBONS 
ATEC SOIL CONTAMINATION STUDY 

JUNE 30,1989 

CSG-11 I 2 I 3 I 12 

CSG-24 2 3.5 ND@ 1.0 

CSG-29 3 4 ND@ 1.0 

CSG-36 3 3 ND@ 1.0 

CSG-4 1 4 4 5.3 

CSG-47 I 4 I 2.5 I NDa1.0 

CSG-50 5 2.5 1.4 

CSG-53 5 2.5 N-D@ 1.0 

CSG-60 6 5 1 ND@l.O 

1. Total Petroleum Hydrocarbon analysis was by SW-846 Method 8015 Modified. 

2. Detected hydrocarbons reported to resemble weathered diesel fuel (No. 2 fuel 
oil). 

3. Sampling and analysis done by ATFE Environmental Consultants. Inc. of 
Indianapolis, Indiana. 

4. TPH values above the State cleanup limit of 100 mglkg are shown highlighted. 
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CSG-70 6 4 B” is 

CSG-71 6 1 

Background I I 2.5 I ND@ 1.0 

Notes: 



The PEAS Tank Farm Study report dated July 31, 1989, followed the ATEC 
recommendations but increased the soil excavation quantity to include additional soils with 
hydrocarbons Wow IDEM’s cleanup standards. This was recommended in order to “avoid 
non-complian~ should the standards become more r&ricIive in the futun”. PEAS 
recommended that a minimum of 2 feet of soil be removed from all cells with greata depths 
removed in cells 3, 5 and 6, zs shown in Table 1.2. 

TABLE 1.2 

RECOMMENDED SOIL EXCAVATION DEPTHS 
PEDCo E & A SERVlCES. INC. 

JULY 31,lSSS 

CEU. PEAS RfxoMMENoEo mMATE0 
SURFACE AREA EXCAVATION DEPTH SOIL VOLUME- 

CELL NO. %I Ntl ku. yd%l 

1 8,500 2 630 

2 11,500 2 850 

3 12,900 3 1,430 

4 12,500 2 930 

5 11,300 5 2,090 

6 11,300 5 2,090 

TOTAL 8,020 

The estimated cost in 1989 by PEAS to excavate the contaminated soil and dispose of it in 
the base landfill was $266,000. It is unknown what unit costs were assigned to the cost 
estimate for excavation, hauling and disposal. Based on 8,020 cubic yards of soil, the 
overall unit cost was $33.00 per cubic yard. Copies of the ATEC and PEAS studies are 
provided in Appendices B and C. 

* CeU surface areas and contaminated soil volumes were estimated by HNTB based on PEAS 
recommended depths. 

1.3 OSJECTIVES 

The Naval Facilities Engineering Command has initiated work to replace the existing tank 
farm containment with new concrete dikes. As part of the work, other rank farm 
improvements, such as replacement tanks, new piping, leak detection, spill prevention and 
disposal of contaminated soil off station, hav.5 been requested. HNTB estimated the quantity 
of contaminated soil at approximately 8,020 cubic yards. based on PEAS recommended 
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depths. On-site disposal costs were estimated by PEAS at $266,000. Off-site disposal 
including removal, hauling, diisal and administration would increase costs significantly, 
especially for hauling and disposal. Total disposal costs were estimated by HN’TR at $65.00 
per cubic yard for up to 10,OOtl cubic yards of contaminated soil for a total cost of 
$650,000. The volume estimate was increased by HNTJ3 from 8,020 to 10,000 cubic yards 
based on ATEC sampling results which showed contamination present at depths exceeding 
5 feet in Cell No. 6. The sample depths achieved by ATEC were limited by the hand auger. 
The PEAS cost estimate assumed removal down to 5 feet only. The ATEC report also 
indicated that the soils in each cell were “predominantly fill material consisting of gray and 
brown fine to medium sands, brown silty clays, and fine to medium gravels.” These soils 
are permeable and would permit petroleum spills to migrate over a wide area. The ATEC 
study also addressed only the tank farm area within containment. It did not include the 
tanker unloading and loading areas which are also contaminated from spills, and areas 
outside the tank farm which may have been contaminated. 

Given the potential large volume of contambmted soil and associated high cost for disposal, 
HNTB’s proposed scope of work included a site remediation study with the following 
objectives: 

1. 

2. 

3. 

4. 

5. 

6. 

Characterize on-site soils through soil borings and analysis to determine the 
nature and extent of petroleum contamination. 

Determine the volume of soil to be excavated for off-site disposal. 

Develop and review contaminated soil handling options per IDEM 
requirements. 

Conduct testing to enable waste classification for contaminated soil disposal. 

Determine the impact of tank painting residues on soils by analyzing for 
chromium and lead. 

Review remediation options for soil and groundwater including vapor extraction 
procedures. 

l-12 



CHAPTER 2 

FIELD INVESTIGATIONS 

On the basis of information from previous reports by ATEC and PEAS, HN’TB developed 
a sampling plan to collect soil samples from 15 soil borings taken outside the containment 
area to a depth of 15 feet, and 14 hand augured samples within the containment area taken 
to a depth of 5 feet. Upon review of the ATEC sample results, it was dceided to use a 
backhoe to dig six test pits for sample collection. Tire test pits provided samples from 
greater depths (O-15 ft) than could be obtained with hand augers (O-5 ft), provided visual 
access to the area of contamination, and pmved to be more cost effective than the hand 
augers. Upon completion of the test pits inside the containment areas, seven soil borings 
outside the containment and two borings at the loading station and with greater knowledge 
of the extent of contamination, it was decided to modify the sampling plans. This was based 
on the faa that contamination was not evident outside containment, the local soils were tight 
clays, and contamination inside the cells was mainly limited to CelJ No. 6. To gain better 
information on the depth of petroleum contamination, 13 soil borings were taken inside the 
ceJJs, one soil boring was taken outside the cells and four surface soil samples were 
collected. 

2.1 SAMPUNG LOCATIONS 

On January 26 and 27, 1993, an HWE3 survey crew marked 10 soil boring locations, outside 
the containment walk, 13 soil boring locations, six test pit locations and four surface soil 
sample locations within the centainment walls, and tied them into known positions in order 
to establish their positions. Sampling locations are shown in Figure 2.1. Soil borings are 
designated by the letters SB or L with areas within the tanker fill station designated by L. 
Soil borings outside the containment area are noted by numbers (i,e., SB-1) and soil borings 
inside the containment area are noted by letters (i.e., SB-A). Surface soil samples in Cells 
No. 1 and 2 are also designated by the letters SB (i.e., SB-0 through S&R). Test pits are 
designated by the letters TP (i.e., TP-1 through TP6). 

The tank farm containment arca consists of six cells, each roughly 58 feet by 210 feet. As 
illustrated in Figure 2.1, cells are designated by the numbers 1 through 6. 

2.2 SAMPLING MElHODS AND EQUIPMENT 

2.21 Soil Borings 

On January 26, 1993, field personnel from HNTB met with an Engineering and Testing 
Services, Inc., (ElS) driU crew with a conventional drill rig to begin soil boring and 
sampling nine surveyed boring locations positioned outside the containment walls. Soil 
borings for the nine locations were completed within two days. On the basis of the soil 
types encountered during the test pit excavations (primarily clay) and soil borings, it was 
decided that sooil borings SB-1. 2, 3, 4, 5, 7 and 10 would be taken to a depth of 15 feet and 
soil borings L-l and L-2 would be taken to a depth of 5 feet. The ETS drill crew performed 
split spoon sampling every five feet. 
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Both the ETS geologist and HNTB field engineers made visual observation for each sample 
to identify (1) soil type and (2) zones of apparent contankation (such as discoloration, 
presence of oil, and incidental odors). Boring logs ate located in Appendix D. A total of 
18 samples were collected for analytical testing. Grab samples from the following intervals 
were placed in new six ounce glass sample jars and transported to Louis B. Astbury 
Company, Inc., for analysis of Total Petroleum Hydrocarbons (TPH) using an infrared 
detector: 

Sample Intervals 
Submitted for Analvsis 

SRI 
SB-2 
SB-3 
SB-4 
SB-5 
SB-7 
SB-10 
L-l 
L-2 

3.5’-5’, 8.5’-10 
3.5’-5’, 8.5’-10’ 
3.5’-5’, 8.5’-10 
3.5’-5’, 8.5’-10’ 
3.5’-5’, 8.5’-10’ 
3.5’-5’, 8.5’-10’ 
3.5’-5, 8.5’-10’ 
O’-2’, 3.5’-5’ 
O’-2’, 3.5’-5’ 

Upon completion of the above discrete TPH testing and evaluation of analytical data, three 
samples (SB-3/3.5’-5’, SB-7/3.5’-5’, and SB-7/8.5’-10’) were selected, based on high 
TPWlR concentrations, for confirmation TPH analysis using a gas chromatograph with a 
flame ionization detector (GC:FID). Analytical results are. located in Appendix E and 
discussed in Chapter 3. All soil samples appeared free of petroleum contamination. The 
samples were composed of @ty clays and clay soils. 

On February 11, 1993, field personnel from KNOB met with an Engineering and Testing 
Services, Inc. (ETS) drill crew equipped with an all-terrain vehicle (ATV) drill rig to begin 
soil borings and sampliig at 13 surveyed boring locations positioned inside the containment 
walls. In addition, a soil boring at SIX-12 outside containment was drilled. On the basis of 
the soil types encountered during the test pit excavation (primarily clay), it was decided that 
soil borings SEA, SB-B, and SB-G would be taken to a depth of 15 feet and the remaining 
soil borings would be taken to a depth of 10 feet unless contamination was detected. The 
ETS drill crew performed split spoon sampling at five intervals. The HNTB field engineer 
made visual observation for each sample length, to identity (1) soil type and (2) zones of 
apparent contamination (such as discoloration, presence of oil, and incidental odors). Boring 
logs are located in Appendix D. A total of 38 samples were submitted for analytical testing. 
Grab samples from the following intervals were placed iu new sii ounce glass sample jars 
and transported to Louis B. Astbury Company, Inc., for analysis of Total Petroleum 
Hydrocarbons (I’PH) using either an infrared detector (JR) or a gas chromatograph with a 
flame ionization detector (GC:FlD). 

Following is a listing of the 38 samples by soil boring designation and depth: 
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Sample Intervals 
for An&& 

SB-A O’-lo’, O’-2’, 3.5-5, 8.5’-lo’, 13.5’-15’ 
SB-B O’-2’, 3.5’-S’, 8.5’-lo’, 13.5’-15’ 
SB-C O’-2’, 3.5’~5, 8.5’-10’ 
SB-D O’-2’, 3.5’-5’, 8.5’-10’ 
SEE O’-2’, 3.5’-5’, 8.5’-10 
SB-F O’-2’, 3.5’-5’, 8.5’-10’ 
SB-G X5’-5’, 8.5’-lo’, 13.5’-15’ 
SB-H 3.5’-5’, 8.5’-10’ 
SB-I 3.5’-5’, 8.5’-10’ 
SB-J 3.5’-5’, 8.5’-10’ 
SB-K 3.5’-5’, 8.5’-10’ 
SB-L 3.5’-5’, 8.5-10 
SB-M 3.5’-5’, 8.5’-10’ 
SB-12 3.5’-5’. 8.5’-10’ 

The auger cuttings were placed back in the boring holes and the holes plugged with bentonite 
grout upon completion of the sampling, per State guidelines. Photographs showing the 
drilling by the ATV are presented in Figure 2.2. The clay soils encountered are shown in 
Figure 2.3. 

_ 

In addition to the soil boring samples, surface soil samples were collected from Cells No. 
1 and 2. A total of four samples were coLlected via shovel from a depth of 1 foot at soil 
boring locations SB-G, SB-P, SB-Q, and SB-R for analysis. Grab samples were placed in 
six ounce glass sample jars and trampotted to Louis B. Astbury Company, Inc., for TPH/lR 
analysis. Analytical results are located in Appendix E. 

2.2.2 Test pits 

On January 261993, field personnel from HNTEI met with a crew from VanI-Ioy Excavation 
tc begin excavating test pits for sampling within cells 4, 5, and 6. Excavation and sampling 
of the test pits were completed withii one day. A total of six test pits were excavated, one 
in Cell No. 4, two in Cell No. 5, and three in Cell No. 6. The test pits were excavated to 
the following total depths, while HNTB field personnel retrieved samples from the following 
sample depths: 

Test Pit cell Total Sample Devth 

TP-1 6 10 ft 5’-6’, 9’-lo’, groundwater 
TP-2 5 7ii 2’-3’, 6’-7 
TP-3 6 9ft 2’-3’. Y-6’, g-9,. O’-9’ 
l-P-4 5 6ft 3’, 6’ 
TP-5 6 I1 ft 2.5’. 7’. 11’ 
TP-6 4 Iii 2.5’. I’ 



Tesl pit 3 (TP-31 sampling in cell no. 6 near tank 2634. January 26, 1993 

Sit Ioing witl’ all lefrain vffl~icle IATVJ in cell no. 4 February 11. 1993 

FIGURE 2.2 
CONTAINMENT AREA SAMPLING 

ALL TERRAIN VEHICLE 
NAVAL S,tJRI-ACE WARFARE CENlEr; 

CPANE. INDIANA 



View of cuttings showing clay soils encountered. Soil borings taken 
inside containment areas. 

View of clay and waler from 5 11. dc?ep in cell No. 8. Perched water 
r~wnains fuel oil 

FIGURE 2.3 
TANK FARM SOILS 

NAVAL SURFACE WAHFARE CENTER 
Cf?ANE, INDIANA 

M*“CI,. WV-i 



The HNTB field engineer made visual observations as each test pit was excavated to identify 
(I) soil type and (2) zones of apparent contamination (such as discoloration, presence of oil, 
and incidental odors). A total of 16 samples were collected for analytical testing. One 
groundwater sample (IT-I), one composite sample (IP-3/O’-9’), and the 14 remaining grab 
samples were collected and analyzed for Total Petroleum Hydrocarbons (TPI-I) by either IR 
or GC:FlD methods. 

Grab samples were placed in new six ounce glass sample jars, while the composite sample 
was placed in a new one quart sample jar before being transported to Louis B. Astbury 
Company, Inc., for TPH analysis. Analytical results are located in Appendix E. 

The test pits were backfilIed with the excavated soil and compacted upon completion of the 
sampling. In addition to the test pit samples, surface soil samples were collected from Cells 
No. 1,3,4,and6. Atotaloffivesampleswerecollectedviashovelfromadepthof1foot 
at soil boring locations SB-A, SB-D, SB-K, SB-L, and SB-Q for analysis. Grab samples 
were placed in six ounce glass sample jars and transported to Louis B. Astbury Company, 
Inc., for TPH/IR analysis. Analytical results are located in Appendix E. 

2.3 ANALWlCAL TESTING MEI-HODS 

Grab samples from split spoons, composite samples, and surface samples were submitted to 
Louis B. Astbury Company, Inc., for analytical testing. Tests run on the preselected 
samples (as described in Chapter 3) include the following: 

Parameter 

HYDROCARBONS 

EPA Test Method 

Total Petroleum Hydrocarbons (TPH) 
by Infrared Scan (IR) 

EPA Method 4 18.1 Modified 

Total Petroleum Hydrocarbons (TPH) 
by gas chromatography/flame ionization 
detection (GCIFID) 

EPA Method SW8468015 Modified 

Benzene, Toluene, Ethylbenzene, and 
Xylenes (BTEX) by GUMS 

EPA Method SW8468260 

Flashpoint EPA Method SW8461010 

METALS 

Total Lead EPA Method SW8466010 
Flame Atomic Absorption 
Spectrophotometer (FAAS) 
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2.4 OA/QC RECORDKEEPING AND REPOfTllNG 

The management, transfer, and disposal of all samples was controlled by chain-of-custody 
documentation. Field log sheets were used to record pertinent field information and sample 
cdhxlion data. Sample labels were used on each sample identifying sampling location, 
depth (iiterval), and date of cokction. Each sampling location is identified numerically on 
a site plan showing their field locations. The chain-of-custody records used for this project 
are shown in Appendix F. 

Analytical results and soil boring data are presented in the next chapter and documented in 
Appendix E. Quality assurance/quality control (QAKJC) included sampling documentation, 
cleaning of sampling equipment behveen borings, and analytical QA/QC procedures 
employed by the laboratory. Analytical QA/QC information is available from Louis B. 
Astbury Company, Inc. 

2-9 



CHAPTER 3 

SITE CHARACTERIZATION 

As discussed in Chapter 2, field investigations consisted of test pits opened up by a backhoe, 
soil borings conducted by a standard drill rig and an all terrain vehicle (ATV) drill rig, and 
surface soil samples collected by hand. Sampling locations were shown in Figure 2.1. 

3.1 ANALYI-ICAL RESULTS 

3.1.1 Total PeAroleum Hydrocarbons 

Total petroleum hydrocarbons (IX-I) were analyzed on soil samples colIected at regular 
depth intervals to determine the vertical extent of the contamination. The original sampling 
plan called for hand auguring samples as was done during the ALEC study. However, hand 
auguring is limited to depths less than 5 feet. Since the ATEC sample results showed 
wntamination in Cell No. 6 at 5 feet, it was unknown how deep below the five-foot level 
the conmmination has spread. It was decided to use a backhoe to dig test pits for sample 
collection due to the abiity to quickly expose sidewalls to 10 feet depths or more. Access 
was limited to cells 4.5 and 6. These same cells were previously identified as the areas of 
greatest petroleum contamination. 

Analytical results for TPH testing by the IR method for the test pits are summarized in Table 
3. I. All of the test results are below the LOO mglkg cleanup standard typically mandated by 
JDEM. except for Test Pit A, where strong diesel odors were detected. A gravel layer 
approximately 6 to 12 inches thick was found at 5 feet deep in Cell No. 6. It is believed 
that this layer served as a tank base for fuel tanks constructed during World War II. Tank 
farm expansion in 1952 raised the tanks 3.5 to 5 feet by adding silty clay fill soils over the 
gravel. This gravel layer is now believed to act as a horizontal route for fuel oil 
wntarnination. 

At the same time test pits were being dug, soil borings were concurrently being drilled 
outside the tank farm containment on the downgradient (west) side. Numbered soil borings 
are outside containment while lettered soil borings are inside the containment. It was 
believed that the contamination detected in Cell No. 6 by ALEC probably had migrated out 
of the containment area. The soil borings drilled under this study were in a lime about 10 
feet west of the containment walls. There was no fuel oil odor detect4 in the samples and 
no organic vapors were detected on the photoionlxation detector (PID) used to screen 
samples. TPH analyses showed essentially no contamination outside the containment walls 
with very low levels which are believed to be non-petroleum related (i.e., organ& in the 
soil). Soil boring SE3 showed TPH levels slightly above 100 mglkg with the TPH:IR test, 
while soil boring SB-7 showed TPH levels above the cleanup standard using the GC:FID test 
(IDEM required). Soil boring SB-7 is located adjacent to a drainage ditch flowing from the 
tank farm and a 3,000 gallon otiwater separator. 
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Notes: 1. 

2. 

3. 

4. 

5. 

TABLE 3.1 

SUMMARY OF TOTAL PRROLEUM HYDROCARBONS 
TESTPITS-TANKFARM 

JANUARY 26,1993 
NAVAL SURFACE WARFARE CENTER 

CRANE, INDIANA 

4 5 - 28.7 13.8 - - - - 

5 6 12.0 - - 32.2 - - 36.9 

6 4 96.8 - - 54.3 - - - 

*A groundwater sample taken from a gravel seam at 5’-6’ showed a TPH 
concentration of 2930 mg/L. 

Total Petroleum Hydrocarbon tests by TPH:IR (Method 418.1). 

Diesel odors were detected on the surface at Test Pits 1. 3 and 4. Test 
Pit 1 also had strong diesel odors at 6 feet corresponding to the gravel 
layer. 

ND means not detected. 

Shaded values exceed IDEM’s cleanup standard of 100 mglkg. 

It is believed that the detected contamination may be from the July 14, 1987, fuel oil spill. 
A summary of TPH analyses for soil borings outside the containment area is given in Table 
3.2. 
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SUMMARY OF TOTAL PEI-FIOLEUM HYDROCARBONS 
SOIL BORINGS - OUTSIDE TANK FARM CONTAINMENT 

JANUARY 26.27.1993 AND FEBRUARY 11.1993 
NAVAL SURFACE WARFARE CENTER 

CRANE, INDIANA 

cm. TOTAL rv3RoLEuM HYDR0txR8oN8 bndk!Jl 
wcmoN NO. Al-WOlCATEODEPTH 

w-z 327-6 ES’-10 13x-15’ 

SE1 I 9.2 I 11.8 I 

Notes: 1. Samples from SB-12 collected February 11, 1993. All other samples 
collected January 26 and 27, 1993. 

2. CrPH analysis by CXYFID. All other TPH analyses by TPH:R 

3. L-l and L-2 samples are from the tanker loading areas. 

4. ND means not detected. 

5. Shaded values exceed IDEM’s cleanup standard of 100 mgkg. 

Field observations showed minimal u~ntamination in the soil borings outside the containment 
and the presence of deep layers of silty clays and clays that serve to limit the spread of the 
pollutants. Based on these observations and results from the test pits. it was decided to 
modify the sampling plan to include numerous soil borings to depths up to 15 feet inside the 
containment walls. To gain access to the area, the fences were opened and the containment 
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wa.b in four spots removed temporarily. This allowed an all terrain vehicle (ATV) drilling 
rig to reach the surveyed sampling points. 

On February 11, 1993, an ET’S crew with an ATV drill rig collected soil samples from 13 
locations in Cell Nos. 3,4,5, and 6 at several depths. Analytical results are shown in Table 
3.3. As can be seen from the data, the contamination appears to be limited to shallow 
depths in Cell No. 6 except for SB-A where the contamination ends between 5 and 10 feet 
deep. 

Surface soil samples were collected by hand from Cells No. 1 and No. 2 for analysis of 
hydrocarbons. None of the samples smelled as though they were petroleum contaminated. 
Visual observations did not reveaJ any sheen or other indication of fuel. These observations 
confirmed the results from the 1989 ATF.C Study which showed little contamination. Nearly 
all of the ATEC samples showed TPH values below the detection limit. &cause there was 
no indication that fuel oil was present, TPH analysis was by the TPIUR method. Results 
were unusually high as shown in Table 3.3 for unknown reasons. It is possible that organic 
matter in the top layers interfered with the test giving high readings or that weathered fuels 
such as No. 6 fuel oils are present. If this is &ue, this would contradict earlier ATEC 
results. To resolve this issue, H%TB would propose that another round of analysis at SB-0, 
SB-P, SB-Q and SB-R be conducted using the TPH:GC/FID method. 

3.1.2 Heavy Metals 

The storage tanks at the tank farm were protected from corrosion with lead based paints 
which also may have contained chromium. Sandblasting of the tanks in preparation for 
painting deposited abrasive material and paint particles on the ground surface. Due to 
concerns over possible lead and chromium contamination, representative surface soil samples 
were collected from areas surrounding tank locations. Lead concentration above typical 
background levels were detected, but leaching tests using the TCLP protocol show the soil 
IO be non-hazardous. A summary of the surface soil test results is given in Table 3.4. 

3.1.3 Other Pollutants 

Testing also included other parameters in addition to the main concerns regarding petroleum 
hydrocarbons and heavy metals. Off-site disposal requires that a hazardous waste 
determination be made to show that the waste is non-hazardous. 

EPA’s and IDEh4’s criteria for identification of hazardous wastes are covered in 40 CFR 261 
and 329 IAC 3, respectively. In order for a waste to be. considered a hazardous waste, it 
must fist meet the definition of a “solid waste.” Petroleum contaminated soil, such as that 
found in Cell No. 6, is classified as solid waste. According to both federal and state 
regulations, two basic criteria identify whether a solid waste is a hazardous waste: (1) if it 
exhibits any of the “characteristics” of a hazardous waste, and/or (2) if it is a “listed” waste. 
Hazardous waste characteristics are based on four parameters: - 
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TABLE 3.3 

SUMMARY OF TOTAL PETROLEUM HYDROCARBONS 
SOIL BORINGS - TANK FARM 

FEBRUARY 11,1993 
NAVAL SURFACE WARFARE CENTER 

CRANE, INDIANA 

SAMPLE TOTAL PETROLNM HYDROCJWBONS knokal 
LocAnON AT INDICATED DEPTH 

(Y-Y t 3-r-5’ 1 8.5’-10’ i KM’-15 

SB-J 3 ND @ 10* 6.4 

SB-K 3 6.0 5.0 

SB-L 4 10* 5.4 

SB-M 4 8.7 23.1 

SB-0+ I 

SB-R+ I 1 I 

Notes: 1. +Smface soil samples only. TF’H values believed caused by organic 
matter since no petroleum odor detected on-site. 

2. VH Analysis by GC/FID. All other TPH analyses by l”PH:IR. 
3. Shaded values exceed IDEM’s cleanup standard by 100 mg/kg. 
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TABLE 3.4 

SUMMARY OF HEAVY METAL ANALYI-ICAL RESULTS 
TANK FARM 

NAVAL SURFACE WARFARE CENTER 
CRANE, INDIANA 

Notes: NLI means not detected 
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. Ignitability (flashpoint less than 140°F) 

. Corrosivity @H greater than 12.5 or less than 2.0) 

. Reactivity (unstable, explosive, or forms toxic gases of cyanide or sulfides) 

. Toxicity Characteristic Leach& Procedure (TCLP) 
(Leachate exceeds maximum contaminant levels) 

Peaoleum contaminated soils that are non-hazardous (e.g.. are not ignitable or TCLP toxic 
for lead) are considered special wastes in Indiana. Disposal can occur only at permitted 
sanitary landfills. Based on conversations about disposal approval with Waste Management 
employees at the Danville sanitary LandfiIl in Danville, Indiana, two composite samples 
were taken for waste screening. All test results confumed that the waste soils are non- 
hazardous and acceptable for landfilling. The test results are sum- in Tables 3.5 and 
3.6. All flashpoint test results exceeded 16o”F, which is above the regulatory limit of 140°F. 

TABLE 3.5 

SUMMARY OF FlASHPOINT TESTING 
TANK FARM SOILS 

NAVAL SURFACE WARFARE CENTER 
CRANE. INDIANA 
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TABLE 3.6 

SUMMARY OF SPECIAL WASTE TESTlNG 
TANK FARM SOILS 

NAVAL SURFACE WARFARE CENTER 
CRANE. INDIANA 

PARAMETEft 

Flashpoint [“Fl 

Reactive Cyanide (mg/kg] 

Reactive Sulfide [mglkg] 

pH [std. units] 

Total Solids I%] 

TCLP Metals [mg/L] 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
silver 

PCB [mglkg] 

TCLP Semi-volatiles [ug/L] 

TCLP Volatiles [Q/L] 

- 

- 

TEsTPIT- 
o-9 

> 160 

ND @ 0.05 

ND @ 2.0 

7.11 

82 

ND @ 0.010 
1.01 

ND @ 0.05 
ND @ 0.50 
ND @ 0.50 

ND @ 0.010 
ND @ 0.010 
ND @ 0.10 

ND @ 0.082 

ND @ 50 

ND @ 25 

SS-A 
13.5-15 

> 160 

ND @ 0.05 

ND @ 2.0 

8.13 

86 

ND @ 0.020 
2.17 

ND @ 0.05 
ND @ 0.50 
ND @ 0.50 

ND @ 0.010 
ND @ 0.020 
ND @ 0.10 

FEGUIATORY 
UMIT 

< 140 

2.0 < pH < 12;5 

- 

Testing for the BTEX components of fuels was also done on three samples. The BTEtX 
components are benzene, toluene, ethylbenzene, and xyhe. The sampling results are shown 
in Table 3.7. 
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TaSu 3.7 

SUMNlaRY OF Sl7iX ANALYSES 
TANK FARM SOILS 

NAVAL SUftFacE WaRFaRE CENTEFi 
CRANE. 1NOlaNa 

CONCENTRATION Im@/lrol 

TESIKINO.l TE!SlPlTNO.J 
PAFUMEER 5’4. 5-e 

58 ND@5 

Toluene 

Ethylbenzene 

Total Xvlenes 

54 6.4 

63 ND@5 

790 1.7 

3.2 SOIL CONTaMlNaTlON 

Eased on previous test results by ATEC and the extensive testing conducted under this study, 
volume estimates and subsequent disposal costs have been greatly reduced. Previous 
disposal estimates discussed in Chapter 1 called for removal of 8,020 cubic yards of soil. 
HTTP now estimates that actual soil removal wilt be limited to a portion of Cell No. 6, the 
tanker loading area, and possibly soil adjacent to buried fuel lines. For these estimates, it 
has been assumed that IDEM’s cleanup standard of 100 mg/kg applies and that over 
excavation of petroleum impacted soils (with TPH less than 100 mg/kg) will not occur. 
Soils left in place with low levels of hydrocarbons will not pose a threat to human health or 
the environment. Including these soils for disposal only raises cleanup costs while providing 
negligible benetits. Excavated soil estimates, based on the findings of this study, are as 
follows, shown in Table 3.8. 
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TABLE 3.8 

ESTlMATED SOIL REMOVAL VOLUMES 
TANK FARM 

NAVAL SURFACE WARFARE CENTER 
CRANE. INDIANA 

ESTIMATE0 
AREA OWIH VOuJME 

LOCATION cm !ftl lea vdsl 

Cells No. 1, 2, 3 0 0 0 

Cell No. 4 
bar waste oil 

Cell No. 5 
(near TP-2) I l,W I 2.5 

Cell No. 6 6,~ 3-5 6%1,OCO 

Tanker Loading Area 3.750 2 300 

Misc. Areas Near 
I - I I 

200 
Piping 

ESTIMATED TOTAL VOLUME 1,3GO-1,650 

Contaminated soil areas are shown in Figure 3.1. The parameter controlling disposal is 
limited to petroleum hydrocarbons above 100 mg/kg. AL1 other waste parameters including 
heavy metals, PCBs, BTEX and hazardous waste criteria (TCLP, reactivity, ignitability and 
corrosivity) are below regulatory limits and pose no problem for disposal as a special waste 
as a sanitary landfill. 
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CHAPTER 4 

SITE REMEDIATION 

4.1 SOIL REMEDlATlON ALTERNATlVES 

On the basii of considerations in Chapter 3, several contaminated soil disposal ahernatives 
were developed. These akernatives represent HNTR’s engineering judgement for the ability 
to meet disposal standards that are cost effective and easily implementable. These 
alternatives are summarized in the following sections. 

4.1.1 Excavation/Off-Site Disposal 

Off-site disposal of contaminated soil from the site will require the excavation of 
approximately 1.300-1,650 cubic yards of material and transport to a special waste landfill. 
A special waste landfill capable of accepting petroleum soils is located at Danville, Indiana. 
Based on our experience with conmminamd soil at similar sites, we estimate that total 
disposal costs will amount to approximately S65.00 per cubic yard. This cost includes 
excavation, transport, and landfilling. Total estimated costs to landfill the soil off-site. arc 
$130,000, which includes a 20 percent contingency. Landtilling of the waste will require 
that a special waste permit be obtained from the Indiana Department of Environmental 
Management (IDEM). In addition, waste approval must be secured from the landtill by 
submitting waste analyses, quantity estimates, and a representative sample. 

This alternative would only involve removal of petroleum contaminated soil above IDEM’s 
standard of 100 mgkg. Residual contamination below 100 mg/kg would remain in place. 
To provide a clean base for the new tanks, underlying soil would be excavated and used as 
fill for Cell No. 6 where the majority of petroleum soils are to be removed. To prevent 
false detection of future leaks, the area beneath the new tanks should be lined with a 
synthetic liner and equipped with leak detectors. 

4.1.2 Soil Vapor Extraction 

Soil vacuum, or vapor extraction is an in-site cleanup technique which can be used by itself 
or in conjunction with other remediation techniques for remediitirig Volatile Organic 
Compounds (VOCs) from me unsaturated aone (Le., the layer nearest the soil surface and 
above the water table). In general, air inlet or injection wells are placed around the 
perimeter of a contaminated area, and soil gas extraction wells are placed near the center of 
the area. The lower sections of the well casings are slotted or screened to maximize fluid 
flow in and out of the wells. The injection wells can be co~ected to air blowers which 
force air into soil surrounding the contaminated zone. Alternatively, Ihe injection wells may 
be left open to the atmosphere while the use of suction, or vacuum, pumps pulls air through 
the contaminated region of me soil. As air is pulled through the soil, the equilibrium which 
exists between liquid or sorbed organic in the soil pores and the VOCs present in the soil 
gar is disturbed. As clean air is forced through the zone of contamination. old air is 
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replaced with new air which causes more. WCs to evapomte and ultimately to be removed 
via the extraction wells. Gas/liquid sepamtors ate often used to remove entrained water 
from the cxlracted air. The collected gas, which contains VOCs, can be discharged to the 
atmosphere or treated depending on the degree of contamination and regulatory discharge 
requirements. 

The major advantages of soil vapor extraction are its low capital and operating costs and its 
ease of application in areas when access is limited (e.g., contamination under a building). 

One major disadvantage of soil vapor extraction is that it is applicable only at sites where 
volatile compounds are the primary constituents in the soil. In the case of the NSWC Tank 
Farm, the primary contaminants are heavier fuel oils (e.g., number 2 and number 6 fuel oils) 
each of which are comprised of over 100 different hydrocarbon types. A majority of these 
hydrocarbons have a low volatility and are not as easily exttacted as gasoline or jet fuels, 
which are highly volatile. The greatest disadvantage of soil vapor extraction process is that 
it requires highly permeable soils which have uniform particle size distribution. Hydraulic 
conductivities of greater than 103 cnrkc are preferred. Sands and gravels tend to be better 
candidates than silts or clays. Based on the soil sampling investigation csnied out at the 
Tank Farm, it appears that it was constructed on highly impermeable poorly draining clay 
which obstructs transport of both groundwater and air. Given the site characteristics, the 
limited contamination present, and the type of con taminants at this location, soil vapor 
extraction does not appear to be an effective remediation alternative. 

4.1.3 Landfarming 

Landfarming or land treatment is a waste treatment and disposal process whereby the 
contaminated soil is mixed with or incorporated into the surface soil where contaminants are 
degraded biologically, reduced through ultra violet light destruction, and released through 
volatilization into the air. Compared to other remediion options, landfanning carries lower 
long-term monitoring, maintenance, and potential cleanup liabilities. Landfarming 
guidelines, established by IDEM, require that a land treatment plan be developed and 
submitted to IJXM for approval prior to initiation of the land treatment project. 
Additionally IDEM would require initial sampling of the contaminated soil and the 
underlying soil at the land treatment pad. Landfanning guidelines arc given in Appendix G. 

In general, conditions favorable for plant growth are also favorable for waste degmdation. 
A soil pH of 7 is optimum for bacterial gmwtb. This may require liming if the soil is 
acidic. An optimum soil moisture content of 80-9096 should be maintained. Soil 
temperature should be above 50°F and sufficient soil nutrients such as nitrogen, phosphorus, 
potassium, and sulphur should be applied. An impermeable pad is required to prevent the 
potential for gmundwater contamination. This can be accomplished with the use of 
visqueen, a paved lot, or a clay pad. Bsscd on a cleanup volume of 2000 cubic yards, 
landfarming would require a 1.3 acre pad. Additionally storm water runoff control is 
required at the site. 
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The primary advantage of land farming is the reduced long-term liability associated with 
landtilling off-site. In general, landfarming is considered to be more cost effective than 
landfilling or incinetation, with initial estimated costs of $20.00 to $40.00 per cubic yard. 
However, experience on other projects indicates that since this is a rather new remediation 
process, actual cleanup costs tend to run much higher. Landfarming, Wre traditional crop 
farming, is subject to conditions that the engineer or contractor has no control over, 
especially the weather. Constant monitoring of waste conditions is required and runoff 
control can be costly. 

4.1.4 No Action 

Currently, neither state or federal cleanup prograins deal specifically with contaminated soil 
cleanup from aboveground storage tanks. However, Indiana regulation 327 IAC 2-6 is 
sufficiently broad to address cleanups of oil spills and other materials from aboveground 
tanks. Specifically, under 327 IAC 2-6-2, owners/operators of aboveground storage tanks 
must clean up spills. This section could be interpreted to include cleanup of contaminated 
soils. However, the state encourages voluntary cleanup in - such as this. While in the 
short term, the No Action alternative would appear to be the most mst-e&ctive option, the 
potential for migration of contaminants to the underlying aquifer will always be present. 
Additionally, the EPA and IDEM may require that cleanup actions be taken at sites such as 
this is the future. New regulations aimed at aboveground storage tank sites are being 
promulgated by the EPA and are due within the next year. Due to the long-term liability 
associated with leaving the contaminated soil in place, this alternative is not recommended. 
Cleanup should achieve removal of soils with TPH concentrations above 100 mglkg. 

4.2 GROUNDWATER REMEDIATION ALTERNATIVES 

On the basis of the considerations in Chapter 3, our evaluation of groundwater remediation 
requirements at the site is as follows. The elevation of the groundwater table appears to be 
below the apparent zone of contamination. The underlying clay soils have apparently served 
to contain the contamination. merefore, it appears that groundwater remediition of the 
underlying aquifer will not be necessary. However, the original tank farm was designed 
with a gravel base foundation which runs throughout Cell No. 6 in the tank farm area. It 
is evident from the test pit excavations that remediation of contaminated water from this 
gravel base system will be required. IZNTB has evaluated several groundwater remediation 
alternatives. These alternatives represent HNTB’s engineering judgement for the ability to 
meet the treatment needs, to be cost-effective, and to be on-line in the near future. These 
alternatives are summarized in the following sections: 

4.2.1 Pump/Haul Off-Site for Disposal 

On the basis of considerations in Chapter 3, we estimate that as much as 50,ooO gallons of 
contaminated groundwater may be present under Cell No. 6 (and Cells No. 4 and 5) which 
may require treatment. Capture of mntaminti groundwater would involve the excavation 
of a sump pit to drain the gravel base layer and pumping of contaminated groundwater to 
a tanker truck for hauling to an off-site ueatment and disposal facility. The off-site disposal 
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option would minimize scheduling conflicts since no construction or discharge permits would 
be requb-ed and would maximize capital cost savings by elimination of the need for capital 
expenditures on equipment, engineering design, and construction. Disposal costs provided 
by Heritage Environmental Services in Indiiapolis for disposal of fuel oil/water mixtures 
are estimated at $0.50 per gallon. Assuming a total contaminated groundwater volume of 
50,000 gallons, the estimated fee for transport and disposal is $25,000. 

4.22 Pump and TreatlNPDES Discharge 

The pump and treat/NPDES discharge option involves the collection and treatment of 
approximately 50,OOQ gallons of petroleum hydrocarbon contaminated gmundwater with 
discharge to a nearby stream. Possible treatment methods include oil/water separation and 
either carbon treatment, biological treatment, or air stripping. An existing oil/water 
separator exist at the site could be used to separate free product from &he contaminated 
groundwater prior to fmal treatment. 

The carbon treatment alternative involves the leasing of carbon absorption units which are 
used to remove dissolved hydrocarbons from the groundwater. Given the low volume of 
contaminated water, carbon absorption may prove to be a cost-effective means of treatment. 
This option requires that carbon units be sized, NFDES discharge limits be established, and 
that an NFDES permit be obtained. Assuming a total hydrocarbon removal of 300-500 lbs., 
it is anticipated that rental of carbon units and activated carbon costs may approach $25,ooO, 
with total treatment costs for 50,000 gallons of contaminatd water estimated at SO.75 to 
$1.00 per gallon for a total cost of $50,003. In addition, monitoring costs for testing the 
treated effluent would be required. 

The air stripping alternative involves the purchase or leasing of an air stripper unit for 
removal of hydrocarbons through volatilization to the air. The air stripper would be 
preceded by a skimming tank and may require effluent treatment by activated carbon. While 
air stripping is generally considered to be a cost-effective means of groundwater remediition. 
it has not proven to be effective at removing heavier hydrocarbons such as fuel oils. Given 
the low volume of contaminated groundwater to be tr.%ed, air stripping would not be a cost- 
effective solution. 

Scheduling for all the above alternatives requires that time be allotted for permitting. 
Normal permit turnaround times at IDEM are difficult to estimate. IDEh4 personnel, in 
recent telephone conversations, indicate that permits can be processed in approximately two 
months or less. However, HNTB’s experience with this agency does not substantiate these 
quick turnaround times. IDEM backlogs for NPDJZS submittals number several hundred 
permits. IDEM is working to clear their backlog and has indicated that they are trying to 
act on new applications quickly. We have estimated the NPDES permitting time to be 18s 
240 days. All permitting time frames assume that there are no objections to the selected 
alternative filed under the Administrative Adjudicatory Act (AAA) which allows for public 
hearings and legal procedures to challenge IDEM’s decision to issue permits for the project. 
Public opposition to the selected option could significantly delay the project. Given the long 
turnaround times for permitig and the high cost of treating such a smaU volume of 



wastewater, it appears that hauling for off-site disposal is the most cost-effective and timely 
option. 

4.23 Pump and TreatiWWlP Discharge 

The pump and txeat/WWTP discharge option involves the collection and treatment of 
approximately 50,000 gallons of petroleum hydrocarbon contaminated groundwater with 
discharge to a nearby lift station which ultimately dies to the base’s wastewater 
treatment plant (WWTP). Possible treatment methods are those described in Section 4.2.2 
with the exception that the treated wastestream would be discharged to the wastewater 
treatment plant rather than to a local stream. This option requires that pretreatment 
requirements be established prior to discharge, but permitting through IDEM would not be 
m&red. Estimated costs for this option are equal to tbosc discussed in 4.2.2 above at 
$0.75 to $1.00 per gallon for a total estimated cost of $50,000. ,. 

While discharge to the base WWlP r&eves Crane of the scheduling problems which plague 
the NPDES discharge option, of the pump and treat options, only the carbon 
treatmentN%VTP discharge option is cost competitive with the pump/haul off-site for 
disposal option. 

4.2.4 Two Phase Vapor Extraction 

Two interpretations for the term “two phase vacuum extraction” are generally accepted. The 
first involves soil vapor and groundwater extraction from the same well. A slight to 
moderate vacuum is used for vacuum extraction while a submersible pump is used to deepen 
the vadose xone and increase the area available for vacuum extraction. The second 
interpretation involves the use of a high vacuum rate which causes water to be extracted 
along ,wi.tb the vapor. A vapor/water separator is re@red prior to vapor treatment. In 
either case, the basic premise is to exuact vapor from above the water table and evaporate 
volatile hydrozrbons. For the sake of evaluating groundwater alternatives, we will use the 
first interpretation. 

-. 

A description of the soil vapor extraction process is provided in Section 4.1.2 of this report. 
The groundwater extraction of this dual phase process involves what is typically called a 
pump and treat system which consists of a gmundwater extmction well(s) complete with a 
pumping system which is used to gain hydraulic control over the plume of contamination. 
The extraction or recovery well is generally located at or near the center of the plume of 
contamination. Monitoring wells are located at the Periphery of the plume and are used to 
measure changes in contaminant concentration over time. Once contaminated groundwater 
is pumped from the recovery well, it must be treated prior to discharge. Several treatment 
options are available for the contakna@l groundwater. These options are described in 
greater detail in Sections 4.2.1-4.2.3 and include: hauling off-site for disposal, carbon 
treatment and NF’DES or WWTP discharge and air stripping and NPDES or WWTP 
discharge. 



The soil vapor extraction phase of this process, as described in Section 4.12, cannot be 
recommended in this application due to the nature of the hydmcarbon product, the site 
cl-ma&&tics, and the presence of impermeable clay. The local soils do not lend 
themselves to effective vapor phase extraction. 
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SUMMARY AND RECOMMENDATIONS 

This site remediation study has presented the findings from soil testing at the tank farm 
located at the Naval Surface Warfare Center, Crane, Indiana Tbe study was performed by 
Howard Needles Tammcn & Bergendoff (HINTB) with environmental soil borings conducted 
by Pingineering & Testing Services, Inc., (ET’S) and laboratory testing by Louis B. Astbury 
Company, Inc. 

The purpose of the study was to determine the nature and extent of petroleum contaminated 
soil at the tank farm in order to determine remcdiion options and costs for cleanup. 
Cleanup is necessary to comply with environmental regulations and to clear the area of 
contaminated soil prior to construction of replacement tank farm facilities. Cleanup 
standards required by the Indiana Department of Environmental Management (IDEM) do not 
exist. However, for petroleum facilities that do not impact water supplies or water bodies, 
cleanup is considered complete when the total petroleum hydrocarbon (IF%) concentration 
is below 100 mg/kg. This is the cleanup limit that should be targeted. 

Previous studies of tank farm contamination in 1989 found contamination limited primarily 
to Cell No. 6 of the tank farm. No soil samples were taken outside the containment cells 
or deeper than five feet. In spite of the low concentration of petroleum hydrocarbons 
detected, the previous consultants recommended excavating soil from every containment cell 
for landfilling in tbe base sanitary landfill at a cost of $266,080. Disposal of 10,000 cubic 
yards at an off-base landfill as a special waste was estimated by HNTB to cost $650,000. 

-. 

Due to the high cost to landfill petroleum contaminated soil, HNTB recommends that only 
soils contaminated with TPH concentration above 100 mglkg (typical REM standard) be 
landfilled and that soils with TPH concentration below this level be left in place. Removing 
the more contaminated soils will eliminate the bulk of the contamination source (more than 
90 percent) and minimixe future site liability. Due to the remoteness of the tank farm, the 
lack of downstream receptors such as water intakes, wells, populated arear, etc., and the 
tight clay soils on site, the threat to human health and the environment is minimal. 

Cost savings from selective soil removal of only those arcas shown to be contaminated above 
100 mglkg TPH arc significant. Based on the soil sampling done under this study and a 
review of data from previous studies, it is estimated that less than 2,000 cubic yards of soil 
needs to bc landtilled. This volume is based upon volumes for the impacted cells only plus 
a 20 percent contingency. This volume is significantly lower than previously estimated and 
reflects how little contamination has spread. The tight clays found on-site have effectively 
contained the petroleum. A gravel layer in Gzll No. 6 due to its high permeability has acted 
as a horizontal conduit for the spread of petroleum. The estimated soil remediation cost at 
$65.00 per cubic yard is $13O,ooO. Contaminated water from the gravel layer in CcU NO. 
6 (previously used for tank foundations) also needs to bc disposed at an estimated cost for 
50,ooO gallons of $25,000. Disposal assumes hauling off-site. In order to achieve these cost 
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savings, cleanup will require careful excavation that is done in layers with soil testing used 
to confirm that cleanup standards are achieved. Excavation done in this manner will take 
longer than normal due to turnaround times on lab samples. However, the large cost savings 
justify this approach. 

Contamination is mainly confined to Cell No. 6 which was the scene of the July 14, 1987, 
fuel oil spill. This study confirmed the earlier ATHC study that showed high concentrations 
of fuel oil in the southwestern corner of Cell No. 6. Other areas where contamination was 
detected was at the tanker till station 3063, near the waste oil tank and the southwest comer 
of Cell No. 5. Contamination may also be present at the underground storage tank (outside 
this scope of work) and surroundiig underground fuel oil piping. It is recommended that 
all tanks and piping abandoned under the replacement tank project be removed and the soil 
tested to confirm that cleanup is complete. Apparent contamination was deteoted in Cells 
No. 1 and 2 but are not substantiated by either the previous studies or by smell or visual 
observations. It is recommended that further testing be completed in these two cells. 

Construction plans and specifications to be prepared by I-INTB will include special provisions 
that direct the contractor to target those areas determined to be contaminated by this study. 
The contractor will be required to test samples to both show that the contaminated soil has 
been removed and that “clean” soil has not also been landtilled. 

Proposed construction detailed in HNIB’s Facility Plan calls for construction of new 
concrete comainmmt for replacement tanks. To maintain service at the tank farm, it is 
recommended that the new containment be constructed in C&s No. 5 and 6. TO prevent 
detection of false leaks from the rcplacemmt system, it will be necessary to install a barrier 
between soils left in place (with TPH concentration below 100 mglkg) and the containment. 
Monitors placed between these two barriers will then monitor only clean fill and not 
background petroleum levels. In addition to keeping residual petroleum out, the installed 
will serve as tertiary containment to contain leaks (the primary containment is the tank itself 
and the secondary containment is the concrete containment). 

Total petroleum hydrocarbons were the main parameter of concern. To save analytical 
costs, TPH samples were screened with tbe least expensive laboratory test CrpH by 
Infrared). This test detects interfering substances such as vegetation, co& etc., and 
therefore tends to register higher values than the more costly TPH test (TPH by GCFID). 
TPH by GUFID costs nearly twice as much but is a more refined test. All testing done 
during cleanup should be by the TPH by GC/FID test in order to satisfy IDEM 
requirements. 

Other testing completed included metal analysis for total lead, total chromium, and TCLP 
lead. Concentrations of lead and chromium detected were above typical background levels 
but passed the TCLP test (i.e., they arc non-hazardous). Likewise, all testing done to 
character&. the soils in order to determine whether they are haxardous, show the soil to be 
conclusively non-hazardous. Polychlorinated byphmyls (PCBs) were also non detected. 
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Contaminated groundwater is believed to be limited to an estimated 50,000 gallons. The 
groundwater found in the gravel base layer is contaminated with fuel oil. Due to the IimW 
volume, it is recommended that disposal be by hauling to an off-site treatment plant. Other 
methods are available for treatment such as air stripping, carbon treatment, two phase vapor 
extraction, and pretreatment for diiharge to the base wastewater plant. Capital costs are. 
higher than for off-site disposal. Therefore, off-site disposal is recommended. 

In summary, the contamination present is more limited than previously believed, the soils 
are non-hazardous, acceptable for sanitary land-g, and confined principally to surficial 
clay soils (primarily in Cd No. 6). A methodical and systematic approach to excavate, test, 
and confirm cleanup will minimize disposal volumes and costs to the Navy. 
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Crane-diesel fuel s&i&eaned up 
before reaching nearby White River, 
n-r Repon and ran about !I50 yds down a Wednesday to help ith the 
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CRANE - Several more checks into the West Fork of the White 

&am,p. 
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IUP. 
te Naval 

Weapons Support Center. about 30 
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said an estimated 3.700 gallons of 
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z ;. pir2.ke between two 
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FIRE OIVISION INCIDENT 

SECURITY COKMU?JICATIONS REPORTED SEIELL OF FUEL OIL ON MULE BARN - 
HILL. FIRE DIVISION CHECKED AND FOUND FUEL OIL RUNNING FROH TANK FARM 
INTO DRAI-NACE DITCH. REQUEST SAND IN PICKUP TO DYKE DITCN. CALLED 
ENVIRONXENTALISTS AND ADVISED OF SPILL. ASSISTED IN PLACING EOOMS IN FURST 
CREEK TO CONTAIN OIL. FIREFIGHTERS SHOVELED SAND AROUW LEAKS IN CONTAINMENT 
WALt AT TANK FARM. ASSISTED IN OPERATING TANK TRUCK TO SUCK UP OIL INSIDE TANK 
FARM AREA. CDO. 09, 09A, ON SCENE. NO INJURIES. 



IND~ANADEPARTMENT~FENV~R~NMENTALMANAGEMENT 
NMKY A MMOLc(. Commissioner 

105SOll7hMerldiaIlSlm( 
P.O. Box 6015 

I"dior!ap=fis 462c66015 
Tekphone 317.2328603 

. . 
July 21. 1987 

Crane Naval Weapons Support Center 
Crane, Indiana 4'75. 
Attention: Hr. Jim Hunsicker 

lie: Fuel Oil Release 
Navel Weapons Support Center, Crane 

Dear Hr. Runsicker: 

On July 14, 1987, thiR office received notification stating that 
approximately 4.000 gallons of No. 2 fuel oil was released to the ground with 
approximately 400 gallons getting into First Creek near Crane. The release 
was caused by employee error. Petro Chem. Inc.. was contracted for the 
cleanup. 

Pursuant to 330 IAC 1-6-2(e). a narrative spill report which includes the 
following information concerning the incident must be submitted to this office 
u-lthin 10 days of the receipt of this letter. 

-date and time of spill ;+ '/"is 
-caose of spill YL,di --- idI.- 
-spill location “-‘ZC ;,z.. z. 

<T$~“~< su,t ; SC,--‘.“J .b-~--+- 

-description of area affected, mention square. feet or 
cubic feet _; ~ ,). ; q, ,,; .&:,e,e _,+-... , <- -u* -r d.T-,; 3*--L& .*- c-';*v' A*- 

<. t -,',a: - 
-amount spilled --:x-,-_( <'d 
-amount recovered- PQ'~'. - - 8". 

-containment b cleanup activities (with dates) 
-disposal of recovered material-L, &+,.L- 
-who was at the scene; name. organization. position 
-do you have a contingency plan; if BO. "as it implemented 
-lint preventive measures to eliminate recurrence-+-~: h:= .c -‘-v-‘-Li.. -j 

Your response and soy questions concerning the above matter should be 
directed to Hr. R. L. Moran (3171243-5158). 

Very truly yours, 

Skip Pavers, Chief 
Emergency Response Branch 
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P’iitLlrllhAnX *“LL “IL C”I”*N-,**“*~*“,. 3,LYI 
FUEL OIL TANK FARM NEAR BUILDING 2760 

CRANE NAVAL WEAPONS SUPPLY CENTER 
CRANE, INDIANA - 

ATEC PROJECT NUMBER 21-97124 

K.R. PAUL BUTT 
PEDCO E&A SERVICES 

114 CHESTER ROAD 
CINCINNATI, OH 45246 



iiTEC Environmental 
\i, Consultants 

Divlslon 01 ATEC Assoclales. Inc. 

June 30, 1989 

Mr. Paul Butt 
PEDCO EhA Services 
114 Chester Road 
Cincinnati, OH 45246 

Re: Preliminary Fuel Oil Contamination Study 
Fuel Oil Tank Farm near Building 2760 
Crane Naval Weapons 
Crane, Indiana 
ATEC Project Number 

Dear Mr. Butt: 

Supply Center 

21-97124 

ATEC Environmental Consultants is pleased to provide PEDCO E&A 
Services with this report of the preliminary fuel oil contamination 
study conducted at the Crane Naval Weapons Supply Center outside 
Crane, Indiana. 

This report documents the field investigation and laboratoz 
analysis and provides conclusions and recommendations based upoh 
the findings. 

We trust this submittal is responsive to your needs. If you have 
any questions or comments regarding this report, or if we can be of 
any further service to you in the future, please do not hesitate to 
contact us. 

Very truly yours, 

ATSC Associates, Inc..- 
, / 

Pablo A. McLoud 
Environmental Geologist 

Daniel Pratt-x 
Project Manager 
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PRELIMINARY FUEL OIL CONTAMINATION STUDY 

Fuel Oil Tank Farm near Building 2760 
Crane Naval Weapons Supply Center 

Crane, Indiana 
ATEC Project Number 21-97124 

1.0 INTRODUCTION 

ATEC Environmental Consultants (ATEC) was retained by PEDCO 

E&A Services (PEDCO) to conduct a soils-gas survey, and soil 

sampling analysis at the Crane Naval Weapons Supply Center 

outside Crane, Indiana. A map illustrating the project 

location is provided in Figure 1. 

The purpose of this investigation was to make a preliminary 

assessment of possible soil contamination within six adjacent 

diked concrete cells. These cells contain or once contained 

fuel oil aboveground storage tanks (ASTs). To accomplish the 

project objective, a soils-gas survey and a subsequent soil 

sampling and analysis program was conducted. 

This report details the field activities conducted by ATEC 

during the subsurface investigation, documents all laboratory 

results, and provides conclusions and recommendations based 

on the field observations and laboratory analysis. 
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2.0 FIELD INVESTIGATION 

The field investigation consisted of a soils-gas survey 

followed by hand auger borings and a sampling of soils. A 

site plan of the project area illustrating soils-gas and hand 

auger locations is shown in Figure 2. 

The first phase, the soils-gas survey, consisted of a total 

of seventy-one sampling points. The survey was conducted by 

installing temporary monitoring ports for the collection of 

soil vapor samples. The vapors were analyzed in the field by 

measuring the amount of total combustible vapors (TCVs) . 

Boreholes for temporary monitoring ports were drilled to a _ 

3.0 ft depth using a power auger equipped with 2 l/4 in. O.D. 

augers. The auger was then removed and 3.0 ft long temporary 

soils-gas monitoring ports constructed of 2.0 in. I.D. 

Schedule 40 polyvinyl chloride (PVC) pipe was then inserted 

into annulus of the borehole. The bottom 1.5 ft of the 

monitoring port was field slotted to allow entrance of 

vapors. The top of the pipe was equipped with a compression 

fitting which allowed an air-tight connection to the silicon 

tubing sampling line. The air within the sampling port was 

purged with a small portable field pump prior to sampling to 

eliminate any stagnant vapors and provide a representative 

sample. Photographic documentation of the above-mentioned 

procedure can be found in Appendix A. 
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It should be emphasized that the soils-gas survey technique 

is a screening tool only. The survey serves to identify the 

existence of subsurface contamination by monitoring the 

emission of TCVs and to illustrate the relative distribution 

of petroleum vapors in the subsurface. This technique is 

based on emerging technology and field and laboratory 

modifications are often necessary to yield useful results. 

There are presently no standardized methods for performing 

these surveys and there are no guidelines (enforceable. or 

otherwise) established by regulatory agencies regarding TCV 

limits in the subsurface. However, ATEC has had very good 

success in identifying contaminated soils and delineating the 

lateral extent of contaminant plumes. In general, background - 

levels of TCVs at an undeveloped site would be 25 ppm or less 

while background values at an industrial site would be 50 to 

200 ppm. For the purposes of identifying background levels 

at this location, a vapor port was installed 500 ft from the 

ASTs . The TCV from this location was reported to be 350 ppm. 

Representative vapor samples were drawn through sampling 

ports and analyzed for TCVs in parts per million (ppm) with a 

Gastechtor Hydrocarbon Survey Model 1314 Gas Indicator. The 

Gastechtor is equipped with a small built-in pump which 

continuously draws air samples into a reaction chamber which 

is equipped with a heated catalytic platinum element. The 

indications of the catalytic element are reported on a dial 
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display an the Instrument in ppm. Following purging of the 

sampling port, the silicon tubing was connected to the pump 

inlet of the Gastechtor for measurement. The highest value 

recorded for each sample during this procedure was noted. 

For screening purposes, ATEC calibrates the instrument to 400 

ppm hexane, and the reported values represent ppm as hexane. 

There are no established Indiana Department of Environmental 

Management (IDEM) or U.S. EPA standards for TCV levels. The 

highest TCV readings from each sampling location can be found 

in Appendix B. 

Based on the findings of the soils-gas survey, the areas with 

the highest readings within each cell were selected for -_,, 
further investigation. This second phase of the project 

consisted of making two hand auger borings to a depth of up 

to 5.0 ft in each cell. These hand auger locations were 

selected based on information from the vapor screening and 

visual observations. Samples were obtained at 6 in. 

intervals and each sample was classified and inspected 

visually for any indication of petroleum contamination such 

as staining, odors, etc. Vapors emitted from the samples 

were analyzed for TCVs using 'the Gastechtor. An ATEC field 

geologist inspected for contamination and logged the 

lithology of each sample. Boring logs depicting the soil 

subsurface conditions of each boring location are provided in 

Appendix C. 



Also recorded on the boring logs are the results of the TCV 

survey. Based on the field inspection, one soil sample which 

had the greatest TCV measurement from the field screen was 

submitted to the laboratory for analysis of Total Petroleum 

Hydrocarbons (TPH). 

The sampling hand auger was cleaned with an organic solvent 

(i.e, hexane) followed by a distilled water rinse between 

each sampling location. All collected samples selected for 

analysis were placed in a 4 oz. glass jar with Teflon-lined 

caps, labeled, and put on ice immediately following 

collection. Chain-of-custody documentation was used to track - 

the samples from collection to final disposition. 

3.0 FINDINGS 

3.1 Soils 

Soils within each cell were predominantly fill material 

consisting of gray and brown fine to medium sands, brown 

silty clays, and fine to medium gravels. Borings CSG-1, 6, 

24, 29, and 36 consisted of silty sands and clays which 

registered TCVs from non-detectable to 105 ppm. 

Boring CSG-11 consisted of fine to medium sand to a depth of 

3.0 ft. From 3.0 to 3.5 ft a thick black tar layer was 

encountered with a strong diesel fuel odor and heavy black 
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staining. The boring was completed to a depth of only 3.5 ft 

due to auger refusal. TCV values registered greater than 500 

ppm from 1.0 ft to the bottom of the boring. 

Borings CSG-41 and CSG-47 were made up of 6ilty clay and 

Silty sand fill with TCV readings ranging from 50 to greater 

than 500 ppm. Moderate diesel fuel odors were noticeable in 

both borings with green and black staining of the soils. 

Borings CSG-50 and CSG-53 consisted of silty clay fill 

material that exhibited strong diesel fuel odors and moderate 

black staining. TCV readings ranged from 100 to greater than 

500 ppm. 

The borings CSG-60, 70, and 71 consisted of fine to medium 

sand fill material with very strong diesel odors. Soils 

exhibited a green staining along with a moderate sheen. 

Boring CSG-71 was terminated at 2.0 ft due to cave in of the 

walls between sample intervals. 

A background soil boring was augered approximately 500 ft 

northwest of the project site at an elevation 50 ft above 

that of the tank farm. This boring consisted of dark brown 

silty clay topsoil to a depth of 4.0 ft. TCV readings 

registered non-detectable to the bottom of the boring. 



__ 

3.2 Laboratory Analysis 

The collected soil sample6 were submitted to the ATEC 

laboratory for TPH analysis. All soil sample6 were collected 

and handled U6ing protocols from U.S. EPA guideline6 

established in "Test Methods for Evaluating Solid Wastes, 

Physical/Chemical Methods" SW-046. Total petroleum 

hydrocarbon analyses was performed on a Varian 3700 Gas 

Chromatograph using Flame Ionization Detection via SW-546 

Method 8015 Revised. 

Analytical results for all 6011 samples are 6UUUariZed in 

Table 1 and a copy of the laboratory analysis is provided in 

Appendix D. 

Sample 
Identification 

CSG-1 
CSG-6 
CSG-11 
CSG-2 4 
CSG-29 
CSG-36 
CSG-4 1 
CSG-47 
CSG-50 
CSG-53 
CSG-60 
CSG-70 
CSG-7 1 
Background 

Soil 
Table 1 

Laboratory Result6 

Total 
Hydrocarbon (PPIII~ 

Cl.0 
Cl.0 

12* 
Cl.0 
Cl.0 
Cl.0 

5.3+* 
<l.O 

1.4** 
<l.O 
<l.O 

120* 
1,800*** 

<l.O 

Quantitation 
Limit (porn) 

1.0 
1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 
5.0 
1.0 
1.0 
4.0 

10 
1.0 

* Hydrocarbon identified a6 Weathered Diesel Fuel 
l * Hydrocarbon most closely resembles Weathered Diesel Fuel 
l ** Hydrocarbon pattern is a mixture of Gasoline and Diesel 

Fuel 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

The soils-gas survey and field observations at the Crane 

Naval Weapons Supply Center has revealed the presence of 

petroleum hydrocarbon contaminated soils associated with the 

fuel oil ASTs located on the property at locations CSG-11, 

41, 47, 50, 53, 60, 70 and 71. However, analytical 

confirmation from the samples obtained at these locations 

indicated the presence of hydrocarbons in only CSG-11, 41, 

50, 70 and 72. Only two of these samples had elevated levels 

of TPH (CSG-70 and 71). Based on the data presented here the 

extent of contamination appears to be very limited. The 

Indiana Department of Environmental Management (IDEM) has 

clean-up criteria of 100 ppm TPH in soils contaminated with 

petroleum hydrocarbons. 

The soils collected from CSG-70 and CSG-71 revealed the 

elevated presence of residual petroleum contamination in 

excess of the IDEM requirement. The IDEM suggests that all 

soils exceeding the evaluation criteria be removed and 

properly disposed. Although the contamination documented in 

this report does not constitute a great threat to human 

health or the environment, ATEC suggests that the soils near 

CSG-70 and 72 be excavated and disposed of properly. 

ATEC identified other areas within the concrete dike which 

revealed the noticeable presence of petroleum hydrocarbons. 

10 



However these areas did not contain TPH concentrations above 

the 100 ppm criteria. In order to eliminate all future 

liabilities associated with soils containing any 

concentrations of hydrocarbons, ATEC suggests that when the 

soils are removed from near CSG-70 and 71, that the soils 

near CSG-11, 41, 47, 50, 53, and 60 also be removed. 

Our professional services have been performed, our findings 

obtained and our recommendations prepared in accordance with 

generally accepted and customary principles and practices in 

the fields of environmental science and engineering. This 

warranty is in lieu of all other warranties either express or 

implied. This company is not responsible for the independent - 

conclusions, opinions or recommendations made by others based 

on the data presented in this report. 
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APPENDIX A 

Photographic Docurentation 
Crane Naval Weapons Center 

Crane, Indiana 
ATEC Project Number 21-97124 

Evacuating monitoring port 

Southeastern view of tank farm 

Hand auger Boring CSG-24 

Western view of CSG-60 through CSG-71 area 

Screening soil samples from Boring CSG-6 

Northern view of tank farm 

Hand auger Boring CSG-6 

Surface contamination near Boring CSG-35 

-. 
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APPENDIX B((contqdip 

Sample Location 

CSG-45 80 
CSG-46 250 
CSG-47 * >500 
CSG-48 260 
CSG-49 280 
CSG-50* 400 
CSG-51 280 
CSG-52 215 
CSG-53* 480 
CSG-54 250 
CSG-55 350 
CSG-56 250 
CSG-57 175 
CSG-58 250 
CSG-59 280 
CSG-60* >soo 
CSG-61 325 
CSG-62 75 
CSG-63 425 
CSG-64 >500 
CSG-65 >500 
CSG-66 120 
CSG-67 320 
CSG-60 425 
CSG-69 265 
CSG-70* >500 
CSG-71* >500 

Background* 325 

SOILS-GAS SURVEY 

Total combustible Vapors (mm) 

* Soil boring and Soil Sampling Location 
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FIELD CLASSIFICATION SYSTEM FOR SOIL EXPLORATION 

NON COHESIVE SOILS 
(Silt, Sand, Gravel and Combinations) 

mse - 5 blows/ft. or less 
L.&e - 6 to 10 blows/ft. 
Medium Dense-11 to 30 blows/ft. 
Dense -31 to so blows/ft. 
Very Dense -51 blows/ft. or more 

Particle Size Identification 
Boulders -8 inch diameter or more 

Gravel 

Sand 

Relative Proportions 
Descriptive Term Percent 
Trace 1 -10 
Little 11-20 
Some 21-35 
And 36.50 

Jnsistency 
Very Soft - 3 b)ows/ft. or less 
SOfi - 4 to 5 blowslft. 
Medium Stiff - 6 to 10 blows/ft. 
Stiff -11 to 13 blows/ft. 
Very Stiff -16 top 30 blows/ft. 
Hard -31 blowslfl. or more 

Silt 

COHESlVE SOlLS 
(Clay. Silt and Combinalions) 

Plasticitv 
Degree of 
Plasticity 
None to slight 
Slight 
Medium 
High to Very High 

-3 to 8 inch diameter 
-Coarse 
Medium 
Fine 

-Coarse 

Medium 

Fine 

-1 to 3 inch 
-!i to 1 inch 
-% to Ii inch 
2.OOmm to l/i inch 
(dia. of pencil lead) 
0.42 to 2.OOmm 
(dia. of broom straw) 
0.074 to 0.42mm 
(Dia. of human hair) 
0.074 to 0.002mm 
(Cannot see particles) 

over 12 

Plasticity 
Index 
o- 4 
5. 7 
8-22 

Classifica(ion on logs are made by visual inspection of samples 

Standard Penetration Tesr - Driving a 2.0” O.D.. I-R/8” I.D.. sampler a distance of 1.0 foot into undis- 
turbed soil with a l-l0 pound hammer free falling a distance of 30.0 inches. It is customary for ATEC to 
drive the spoon 6.0 inches to seat into undisturbed soil. then perform the lest. The number of hammer blows 
for seating the spoon and making the tesl are recorded for each 6.0 inches of pene!ration on the drill log 
(Example - 6/8/g). The standard penetration lest result can be obtained by adding the last two figures 
(i.e. 8+ 9 = 17 blowsIft. I. I ASTM D-1586-67) 

Strata Changes - In the column “Soil Descriplions” on the drill log the horizontal lines represent strata 
changes. A solid line I ) represenls an actually observed change. a dashed line I _ _ _ ._) represents 
an estimated change. 

_Cround Waler observations were made al the times indicated. Porosity of soil strata, weather conditions. 
re topography. etc.. may cause changes in the water levels indicated on the logs. 

&EC Associates 
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June 8, 1989 

Mr. Daniel Pratter 
ATEC Environmental Services 
5150 E. 65th Street 
Indianapolis, IN 46220 

Re: Fourteen Soil Total Hydrocarbon 
SW 846 Method 8015 Revised 
Pedco E h A Services 
ATEC Project Number 21-97124 

Dear Mr. Pratter: 

Enclosed are the results of the Organic Analyses for the fourteen 
soil samples which were submitted to the ATEC Environmental/ 
Analytical Tasting Division on May 19, 1989, on behalf of Pedco E h _ 
A Services. Total Hydrocarbon analyses were performed on a Varian 
3700 Gas Chromatograph using Flame Ionization Detection via SW 846 
Method 8015 Revised. 

All associated Quality Control information will be maintained in 
the Testing Division files, a copy of which can be forwarded to you 
upon request. After a thirty-day period, a fee will be assessed 
for this additional information. 

It has been a pleasure serving you and, as always, if there are any 
questions concerning these results or the ATEC Policies, please 
feel free to contact me. 

Respectfully submitted, 

ATEC Associates, Inc. 

Keith S. Kline 
Environmental/Analytical 
Testing Division 



REPORT OF TEST RESULTS 

ATEC Project Number 21-97124 

Date: June 8, 1989 

Client: Pedco E 8 A Services 
11499 Chester Road 
Cincinnati, OH 45246 

Analysis Information: Total Hydrocarbon Analysis 
SW 846 Method 8015 Revised 

Sample Taken By: 
Sample Matrix: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analyst: 
Verified By: 
Processed By: 
ATEC Lab Number: 

ATEC (BU) 
Soil 
May 18, 1989 
May 19, 1989 
May 25 to 31, 1989 
PAR, PHR 
KSK 
FEE 
890753 

l Hydrocarbon identified as Weathered Diesel Fuel 
l * Hydrocarbon most closely resembles Weathered Diesel Fuel 
l ** Hydrocarbon pattern is a mixture of Gasoline and Diesel Fuel 

Sample Identification 
Total 

Hydrocarbon 

CSG-1 <l.O ppm 
CSG-6 Cl.0 ppm 
CSG-11 12 ppm* 
CSG-24 Cl.0 ppm 
CSG-29 Cl.0 ppm 
CSG-36 cl.0 ppm 
CSG-41 5.3 ppm** 
CSG-47 Cl.0 ppm 
CSG-50 1.4 ppm+* 
CSG-53 cl.0 ppm 
CSG-60 e1.0 ppm 
CSG-70 120 ppm* 
CSG-71 1,800 ppm*** 
Background cl.0 ppm 

Respectfully submitted, 
ATEC Associates, 1n.c. 

Quantitation 
Limit 

1.0 ppm 
1.0 ppm 
2.0 ppm 
1.0 ppm 
1.0 ppm 
1.0 ppm 
1.0 ppm 
1.0 ppm 
5.0 ppm 
1.0 ppm 
1.0 ppm 
4.0 ppm 

10 wm 
1.0 ppm 

/-j&A s>/$eLdJ 
Environmental/Analytical Testing Division 
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I. Introduction 

PEAS has prepared a study and developed an overall plan for improvements 

at the existing Tank Farm. The study includes civil and site 

improvements such as removal of contaminated soil within the containment 

cells, repair or replacement of the existing containment, drainage 

improvements north of the Tank Farm, new fencing, upgraded exterior 

lighting, and relocation of Tank B-30. The operational improvements 

include a redesigned piping system for the three existing storage tanks, 

pumping systems for the new gasoline tank and JP-5 fuel tank as well as 

piping for the new waste oil tank, a cost comparison of replacing the 

existing 42,000-gallon storage tank with either a new 40,000-or SO,OOO- 

gallon tank, a cost comparison of moving an existing 30,000-gallon waste 

oil storage into the Tank Farm or purchasing a new 20,000-gallon tank, 

and a cost comparison of moving an existing 30,000-gallon jet 'fuel 

storage tank into the Tank Farm or purchasing a new lO,OOO-gallon tank. 

The operational improvements also include the additional power and 

wiring required for the pumps in the new and redesigned piping systems, 

the equipment necessary to monitor and control the operations, 

replacement of existing electrical hardware not conforming to current 

standards and installation of a new grounding system. 

PEAS has included in the appendix to this report individual cost 

estimate sheets for all the items above. Also included with this report 

are the following drawings: 

1. 

2. 

3. 

Site Plan - showing the reconfigured dike walls, alternate wall 

details, drainage, new fencing and lights. 

Piping Plan - showing the layout of piping and equipment for the new 

and existing tanks and the modifications required inside the 

existing pump house. 

Flow Diagram - showing how the new piping systems would operate. 
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PEAS' findings, recommendations, and estlmated costs are included in the 

following descriptions for the various items and alternatives. The - 

final sheet is a cost summary for each alternative. Where a cost 

comparison of new versus reused tanks was made, the cost sumnary 

includes the cost of the alternative which PEAS has recommended. 

II. Civil and Site Imorovements 

A. Removal of Contaminated Soil 

Based on the findings of the fuel oil contamination study performed 

by ATEC Environmental Consultants, the extent of the contamination 

appears to be very limited. A copy of the report has been included 

'It 
with this study. Based on ATEC's findings only Cell 6 had 

‘6 
\C" 

contamination in excess of Indiana Oepartment of Environmental 
c 

C' / Management Standards and will require immediate clean-up. The soil 
:- 

i'; ~; s >. 
y borings extended to a depth of 5 feet and showed significant 

'-M ( ;-" 
J \' :‘I , contamination throughout. It appears that the majority of the soil - 

- ,;: . .." :- ,;% 
v ': wiXliYn-C&l-6-mu5Yt removea an 

.: y osed ov ATEC also 
_r 2 

. - <‘ ‘<'. recommends that other isolated areas in Cells 2, 4 and 5 be 
,,:“ ; 

.2' / &P excavated. 
<'y ,, 

These areas do not exceed IOEH's present standards but 
'\ ., \ .--'T .; \ should be cleaned up now to avoid non-compliance should the 

; _- L -2. 
I“; :- standards become more restrictive in the future. PEAS concurs with 

,c 
2 this recommendation but suggests that it be carried one step 

c- 
further. PEAS recommends that a minimum of 2 feet of soil be 

removed from all cells. This would remove all the surface material 

most likely to be contaminated as well as exposing the entire 

subgrade which could be examined for other possible undetected 

isolated areas of contamination. Also, removing the top 2 feet of 

soil eliminates most of the existing sandy silty clay which drains 

poorly, is difficult to compact and greatly contributes to the 

existing "quicksand" conditions within the cells. PEAS recommends 

that qualified environmental personnel be retained full-time on site 

during all cell excavation. These technicians would examine the 

subgrade, take samples, make tests and direct the level of 

excavation work in order that all contaminated soil be removed from - 

2 



the site. Care would have to be exercised when excavating near the 

existing tank foundations and foam system pipe supports in order to 

prevent undermining. Some hand digging might be required in small 

areas. The existing pipe supports for pipe which is being replaced 

plus any abandoned underground piping would be removed as a part of 

the cell excavation. 

'For the cost estimate, PEAS made the following assumptions regarding 

the amount of material to be excavated from each cell. The 

assumptions were based on the boring logs in the ATEC report. 

1) Removal of 2 feet of soil in Cells 1, 2 and 4. 

2) Kemoval of 3 feet of soil in Cell 3. 

3) Removal of 5 feet of soil in Cells 5 and 6. 

PEAS estimates the cost to remove the contaminated soil and dispose 

of it on station property to be 5266.000. PEAS cautions that this 

cost is based on estimates and could vary significantly plus or 

minus depending on the actual field conditions encountered after the 

initial excavation begins. A 20% contingency was added to 

compensate for this unknown. 

B. Reoair or Reolacement of the Existino Containment 

Except for a portion of Cell 6, the existing concrete dike walls are 

individual precast concrete panels bolted together and embedded 4 

feet into the ground. The panels do not have a footing base but are 

supported by the soil on each side of the panel. Some of the panels 

are misaligned due to ground movement and the joints between many of 

the adjacent panels are not tight. A few of the interior panels 

between cells have been deliberately broken out for access or to . 

improve drainage. Each panel joint offers the potential for leakage 

during a spill. This type of construction does not fully satisfy 

the "impervious" requirement for dike walls as stated in the Code of 

3 



Federal Regulations. It would be possible to seal the panel joints - 

in place by pressure grouting. However, the panels would still be F, 

soil supported and subject to ground movements which could break the 

grout seals at the joints. Also, leaving the panels in place 

greater complicates the cell excavation work. Since the panels are 

soil supported, excavation on either side tends to cause 

instability. Temporary bracing of the panels would be required to 

keep them from overturning once the soil was removed. This extra 

work would add costs to the project and be a hinderance to efficient 

excavation operations. Where cell excavation of contaminated soil 

exceeded 4 feet below grade, the panels would have no means of 

vertical support and would have to be removed and reset after clean 

backfill is placed. For these reasons, PEAS is convinced that 

repairing the existing dike walls is not a practical solution from a 

construction standpoint, is not economical and will not fully 

satisfy the Code of Federal Regulations. 

Two alternate designs have been prepared for replacing the existing 

containment walls. Each alternate is shown on the site drawing with .>- 

a typical section indicating details of construction. The first 

alternate shows reinforced concrete cantilever retaining walls 

similar to those used elsewhere on the station. The second 

alternate employs earth beams of compacted backfill material to 

impound any possible spills. 

The site drawing indicates abandonment of Cells 1, 2 and 5. Based 

on our conversations with Crane personnel, these ceils are not 

required by the proposed plans for the Tank Farm. Cells 3 and 4 

already contain existing tanks and Cell 6 is the most logical choice 

for the future tanks. The renovation of Cells 3, 4 and 6 will 

provide more than ample impoundment capacity for all foreseeable 

needs. 

The reinforced concrete wall alternate will require the complete 

removal of the existing precast walls and probably more excavation 

than the earth berm alternative. Depending on soil contamination '-_ 
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conditions, the earth berm alternate will allow most of the existing 

dike walls to be left in place. Both alternatives show the 

containment bottom to be a compacted backfill material such as a 

typical highway subbase course conforming to Indiana State 
Standards. This material can be compacted to a dense impervious 

condition and sloped for positive drainage to the new catch basins 

shown in all cells. New underground piping would connect the catch 

basins and allow rainwater or spills to be drained from the cells in 

a controlled manner. The outlet of the drain pipe would be fitted 

with a valve normally locked in the closed position similar to the 

present situation. PEAS estimates the cost of the reinforced 

concrete wall alternative to be 5375.000 and the earth berm 

alternative to be 3278.000. Based oncost, the earth berms appear 

to be significantly more economical and stilT meet the requirements 

in the Code of Federal Regulations. PEAS recommends the earth berm 

alternative. 

A further improvement to the containments would be the addition of a 

liner. This could be either a Bentonite layer placed in the 

backfill material and installed as a part of the earthwork 

operations or a surface-applied Geotextile membrane similar to that 

used to line ponds. Neither liner is mandated by the Code of 

Federal Regulations and would be prohibitively expensive. PEAS 

believes that the liner is an unnecessary expense and recommends 

against its use. 

C. Drainaae Imorovements North of the Tank Farm 

Drainage of the area north of the Tank Farm needs to be greatly 

improved because groundwater and runoff from this area are partly 

responsible for the constant sogginess in and around the Tank Farm. 

By regrading the area this water will be directed away from the 

Cells and into the drainage creeks east and west of the site. See 

the new drainage ditch shown on the site plan. The excavated 

material from this area will be used to fill in abandoned Cells 1, 2 
and 5. The estimated cost for the improvement is $61.000. This 
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cost is somewhat misleading since backfill for abandoned Cells 1, 2 - 

and 5 would otherwise have to be hauled in from off-site. This - 

would be much more expensive than moving earth from one part of the 

site to another and would do nothing to improve the drainage north 

of the Tank farm. The drainage improvement pays for itself in 

reduced backfill costs for Cells 1, 2, and 5. 

0. 'New Fencing 

New fencing will be required on three slides of the Tank Farm. 

Earthwork operations will disrupt most of the fence on the north and 

east sides and the western fence line needs to move approximately 

200 feet closer to the Pump House because of the reduced size of the 

Tank Farm. The fence will be chain-like type similar to the 

existing. The estimated cost is 519.000. 

E. Exterior Liahtina Uoarade 

The Tank Farm improvements will include funds to improve, expand or - 

repair the existing outside lights which appear to be inadequate and 

are reported to not function properly. Most of the original 

fixtures are incandescent type supported from the existing dike 

walls. The demolition of the dike walls will also require 

replacement of these lights. Lighting levels will be brought up to 

current standards and fixtures selected for the proper NENA 

Classification. The location of new lights is not shown on the site 

plan because of the preliminary nature of the study and will depend 

on the final location of the new tanks. The estimated cost is 

~10.000. 

F. Relocation of Tank B-30 

Existing Tank B-30 will be moved from its present location near the 

Pump House Building 2627 into Cell 6. This was done because its 

present containment is constructed of unreinforced concrete block 

which has been found to be unsatisfactory in previous studies. The .-- 
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removal of the tank may also help the traffic flow and ease 

congestion in the area. The existing trench drains in the area will 

have to be extended. PEAS estimates the cost for relocating Tank E- 

30, including new piping and foundation to be 517.000. 

G. Miscellaneous Items 

Funds for supports for the new piping to the existing tanks are 

included with the operational costs. Similarly funds for supports 

for new tanks and their associated piping is included with the 

operational costs for the tank. The pipe supports will be similar 

to those for the existing foam system with a drilled concrete pier 

and a galvanized steel support member. The location of the new pipe 

supports is not shown on the plans because of the preliminary nature 

of the pipe routing. PEAS has included 510,000 allowance for stairs 

and crossover stiles to improve accessibility into the Tank Farm. 

III. Ooerational Imorovements 

All design criterion used in this study were derived from Department of 

the Navy, Naval Facilities Engineering Command Design Manual 22 

"Petroleum Fuel Facilities", 1982 edition and associated referenced 

standards and codes. 

This study does not include provisions for extension of existing aqueous 

film forming foam (AFFF) system to new tanks or areas. Design Manual 22 

(OM-22) requires tanks in excess of lOO,OOO-gallon fuel storage capacity 

to be protected by a foam system. All new tanks in this study are less 

than 100,000 gallons. 

A. Pumoino Svstem for Existins Tanks 

The present system for on and off loading No. 2 fuel oil from tank 

trucks to existing Tank Farm fuel oil storage consists of two Viking 

gear pumps and a simpIe arrangement of valving located in Building 

2760. Simultaneous loading and transfer operations <;re not possibie 
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with the existing system. Both pumps are identical and have a 

nameplate rating of 350 gallons per minute. 

Possible arrangements that would maximize flexibility and utility of 

the Tank Farm No. 2 fuel oil system were investigated. In 

conjunction with operators recammendatians and requfrements, a 

system which will offer dual simultaneous operations with system 

backup and expansion capabilities is desired. 

Referring to the Flow Diagram and Piping Plan Drawings, system 

pumping and valving logic permits any two product movement functions 

simultaneously through any combination of two active pumps. This 

arrangement allows a much greater flexibility of operations, 

enhanced safety and increased reliability. Utilizing all new 

equipment and piping should effectively reduce the possibility of an 

unidentified system spill to a minimum. Additionally, should farm 

tankage increase ar become more product diversified, this system 

could accommodate either situation with few modifications. Any 

single pump could become dedicated to another service and not 

detract from the initial No. 2 fuel oil service operations. 

The estimated cost for the proposed improvements, including controls 

and electrical support would be 14o7.700. 

Alternatively, a simpler system modification scheme could be 

implemented utilizing existing pumps and a modified tankage piping 

system. This scheme would involve individual tank fill piping, as 

shown an the piping plan drawing, and a simple pump suction/ 

distribution manifold. Only single pumping operations would be 

possible, however. The disadvantage of this approach over the 

proposed system would be the inability to transfer product between 

storage tanks without intermediate temporary tankage (a tank truck) 
The inability to pump from a tanker truck to another tanker truck 

without transferring product to a storage tank would also be lost. 



The estimated cost for this system, including meters, controls and 

minor electrical modifications, would be 578.200. 

B. Pumoinq Svstems for New Tanks 

The additional pumping systems required to accommodate new tankage 

In Cell 6 include pumps and piping to load and unload to a new 

40,000- or SO,OOO-gallon gasoline tank and a new or relocated JP-5 

fuel tank. In each instance a dedicated pump is capable of loading 

and unloading tank trucks to the respective storage tanks. The No. 

1 fuel oil system will continue to use the existing Building 2627 

pump system with minor modifications due to a proposed relocation of 

No. 1 fuel oil tank 

B-30 into Cell 6. An additional piping system connecting a new or 

relocated waste oil tank to a load unload station is proposed. This 

particular system utilizes truck pumps for loading and unloading. 

The estimated costs for added tankage pumping and piping systems 

would be 5176.700. 

C. Reolacement of Existing 42,000-Gallon Storaqe Tank 

An existing leaking and obsolete 42,000-gallon storage tank is to be 

replaced by either a 40,000-gallon or SO,OOO-gallon gasoline 

vertical tank at the same location. The solid roof vertical tank 

would be field erected and provided with an access manway and 

appropriate nozzles for pumping and water removal. 

The estimated cost for the SO,OOO-gallon system is S&Q@. 

The estimated cost for the 40,000-gallon system is 572.000. 

Each cost includes demolition of the existing 42,000-gallon vertical 

tank and all foundation, gauges and instrumentation-costs and pump 

pad. 
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0. Waste Oil Storaqe Tank 

Two possibilities exist for installing a waste oil storage tank at 

the Tank Farm. Option One includes the relocation of a selected 

existing 30,000-gallon horizontal tank (10'6" diameter x 46'-0" 

long) to Cell 4. The existing tank would be one of several 

presently located at one of the Stations following boiler houses, 

Buildings 115, 150 or 199. This option would require the government 

to clean and inspect all candidate tanks to determine suitability. 

The cleaning and inspection operations are not included in the 

estimated cost of installing the used tank. 

Option Two involves installing a new 20,000-gallon horizontal waste 

oil tank (10/-O” diameter x 34'-6" long) in Cell 4. The new factory 

assembled tank would be provided with necessary openings and nozzles 

for pumping and inspection access. 

Each option above has merit, however it should be recognized that - 
each of the existing 30,000-gallon tanks are approximately 30 years - 

or older and one or more are presently unusable. There are a total 

of six of these tanks whose remaining life is undetermined at this ., 
time. Upon government clearing and inspection, it could be 

determined that none of the tanks are suitable. If this occurs, 

there would be no alternative to placing a new tank on order. This 

would involve delay and added cost. 

Option One estimated cost (30,000-gallon tank relocation), including 

moving, foundations, gauges, and instrumentation, but excluding 

cleaning and inspection is 528,ooo. 

Option Two estimated cost (new 20,000-gallon tank), including 

foundations, gauges and instrumentation is $34,000. 

Considering the small cost differential and the uncertain 

availability of a suitable existing tank, PEAS recommends that a new 

20,000-gallon waste oil tank be installed. --- 
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E. Jet Fuel Storaoe Tank 

/ - 

Again two options are available for a JP-5 jet fuel storage tank. 

The same conditions exist for the selection of one of these options 

as described in the previous section. 

Option One involves relocation of an existing 30,000-gallon storage 

tank from one of the Stations' Boiler Houses to.Cell 6. 

Option Two involves installing a new 10,000-gallon horizontal 

JP-5 fuel tank (10/-O" diameter x 17'-4" long) in Cell 6. 

Option One estimated cost (30.000-gallon tank relocation) is 

S28.000. 

Option Two estimated cost (new lO,OOO-gallon tank) is S26.000. 

Considering the similarity of situation to the waste oil tank 

application and a favorable cost differential, PEAS recommends that 

a new lO,OOO-gallon JP-5 tank be installed. 
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.--. 
Estimated Base Cost Alternate Cost 

5266,000 

5375,000 (Concrete) 
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5 17;000,- 

s 10,000 
//P-----A ,, 

‘Sf107,700 (maximum) 

slj6;700 - -- 

S&O60 - 

s 34’,000 

5 26,,000 

Total Cost $1.487.400 

12 

5278,000 (Earth) 

S 78,200 (minimum) 

-- 

51.060.900 



APPENDIX D 

SOIL BORING LOGS 

JANUARY 26 & 27,1993 
FEBRUARY 11,1993 



March 5, 1993 ..-. 

Mr. Glendon Williams 

111 Monument Circle 
Indianapolis, Indiana 46222 

Re: soil Boring Logs 
Tank Farm Containment Project 
Crane NSWC, Indiana 
ETS Project No. I4778 

Dear Mr. Williams: 

We are submitting logs of the test borings which were completed on the referenced project site 
on January 26 & 27 and February 11, 1993. General descriptions of the subsurface soils and 
observations of groundwater are illustrated on the boring logs. Please note the soil descriptions 
are based upon field observations identified on the field logs and do not reflect an engineer’s 
evaluation of the samples in a controlled environment. 

_- 
The soil boring logs are based solely upon observations made during drilling activities. The 
drilling logs are intended to present a general description of the soils encountered at the boring 
location, and are not to be construed as relating to health and safety issues directly. In addition, 
the soil boring logs should not be construed as verification of compliance by the present owners 
or operators of the site with federal, state or local laws and regulations. 

Please contact us should you have any questions or desire additional information. 

Respectfully, 

JZNGWEERING & TESTING SERVICES, INC. 

L&yyegz@y 
Gregory A. Nethery, CPG, CHMh4 
Environmental Services Manager 

Encl: Soil boring logs; Nomenclature 
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Dry ws or wo Boring Completed: l-27-93 

..; 

Office: hdi0fl0pori coo ma: 47; a , 
A9 

0 - Hrs. A0 
Rig: D-50 (lmJa0 Foreman: J. Janschek 

- Note: Boring backfilled with soil unless otherwits noted. I 

.I 

.I 

.I 
j 
.I 
.I 



‘m]ed: 
I 
Locatten: 

Tank Farm Containment Crone NSWl Crane, Indiana 
8 ‘Ef 0ton Pa Foot 

I 

PCF tndkates Sample Dry Unit Welght In Pounds 
Per Cubic Foot 

b Nabml tkkturc Conttnl 
A . 0 

PLX LLX 
20 , ‘p .5( 

rrk: 
: : : : : 

: : : : 

PI0 
Oescrtptlon Of Material 

i :o*: 

: : 

i! CMYEY SAND-gray to brown-mottled-moist 
5 (CL) 

: : 
: : i NOj 

: : 

:I: ( j : : : : : : : : : : : 

: : 
: : 
: : j ND; CIAY-brown-stiff-plastic-fine wet sand toyer 

at 9’ and 9.5’ (CL) 
: : 

: : : 

j flNE SAND OR SILT (14’-lS)-brown-wet (SM) 

EN0 OF BORING 

: : : : i NDi i - 

Note: 
Etorehole bocktilled with natural soils and 
grout plug ot surface. 

: : 

a tmnsilian between s Nota: types may be gradual Tha rtratttkalion liner indkaisd herein are approximate; In-sitr 

water Level absenotlon 1 Boring Slartsd: l-27- orawn By: Fs 1 Approvsd: &Ill * 

office: Indianapolis CAO File: 47787 
I - 

14’ ws or WO hing Compleied: 1-27- 
. 

A0 Rig: O-SO (TRUCK) 1 Foreman: J. Jonschek 
O:Hrs. hE Nate: Boring backfillad with soil unless otherwise noted. I 



Tank farm Containment I Crane NSWC, 
PCF lndlcatss Sample Or/ Unlf Wsighl In Pounds 

Per Cubic foot 

CM’!3 SAND-gray ta brawn-mattled-maist- 
with same small cobbles (CL) 

CLAYEY SANO-gray to bmwn-mottled-maist- 
with 1’ fine sand loyer at 9.5’-with some 
large cobbles (CL) 

CLAY-gray to brown-mottled-stiff-maist 

f/j 

Note: 
Barehole backfilled with natural soils ond 
gmut plug at surface. 

Crone, Indiana 
P ‘I$ elmi Per Fool 
I Natural hbistun lhllaf 
A.. .a.. q 

P.L% LU 
za 10 6 

zak 

: : 
: : 

: : 
: : 
: : 

: : 

: : 

: : 

: : 
: : 

: : 
: : 
: : 
: : 

: j 

: : 

: : 
: : 
: : 

: : 

tratlflcalton lines Indicated her& aro appmximalt; In-situ the lmntillon between s de: 
- 

Water Lsvcl Observation 

Dry ws or wo 
AB 

O~Hrs. Ae 

I eofing started: l-27-93 I Dmwn BY: fS . 

aoting Complaisd: 1-21-93 Office: IndianapoGs CA0 FGa: 477birl 1 

1 foroman: J. Janschek 

PI0 

I 

co*: co*: 
: : : : : : : : : : I I 

: : : : 

I I 
: : ND: i . : : 

: : 
i I 

: : : NO i .A 

: : 4 

types may be gr+vI 
I 



Pro/e& 

I 

Localion: 

Tank Farm Containment Crane NSWC, 
I 

PCF Indicales Sample Dry Unit Wsl9hl In Pounds 
Par Cubic Fool 

= 
: . - Derctipfion Of Material 

% 
2 Surface Elevation: - 

ClAY-gmy-moist * 
(CL) 

CL4YFf SAM-gray to brown-mottled-moist 

fjj 

-lO- 

- * Description based on visual fmm soil cutting 

-IS- 

-20- 

-2S- 

-Jo- 

. Note: 
- Borehole backfilled with natural soils and 
: grout plug at surface. 

Water Level Obrarvotlon 

08-y ws or wo 
AB 

8:Hrs. AR 

Crane, Indiana 
t’M- E!+vsPerFod 

t Notural tirture CGdent 
a. .e.. 0 

‘.LX LLX 
20 43 SC 

de: 

: : : : : 

: : : : : 
D; ; ; ; ; 

: : : : 

Pill 

Sk! 

: la; ) 

: &TS I : 

Boring Slcrdad: l-27-93 omwn Ey: Fs Approved: &?l- 

Boring Completed: l-27-93 Office: Indianapolis CAD no: 4778Ll 

Rig: O-50 (lRucK) Foreman: J. Janschek I 

Note: Boring backfilled with soil unless olherwisa noled. 



I 

ht: 

m[ed: 

HN-TB 

Locotton: 

J Fcyn C~~~~~E~~~ 1 Crane NSY 
PCf Indicatat Sample Dry Unit Walght in Pounds 

Dascrtptian Of ualerial 

i// 

* CtAYFf SAND-gray to brown-mottled-mocst 

Cv\YEY SAND-gray to brown-mottled-moist (Cl ps 
I Descriptions based on visual from soil cuttin 

Note: 
Borehole backfilled with notuml souls and 
grout plug at surface. 

lines lndlcafed herein an appmxlmatc; In-situ 

Wotrr Lava1 Obssrvafian Baring Started: 1-27-t 

Dry ws or v/D Baring Camplskd: 1-27-S 
A0 Rig: LL50 (TRuaq 

I lmnsnlan batwm sail I 

v; 
Offlca: Indianopotis CAD File: 4778l;! 

P;tim. AE 
1 taraman: J. Janschek 

Nate: Bating bockfllled with fall unless atherwisa noted. I 

Crane, Indiana 
@ ‘tt Blows Pr Foot 

0 Ebtumt u&t”rc cQ”len 
* . . . q 

P.L.2 LU 
/ . 1p u1 ,I 

kakz 

: : 

: : 
& i i ; j 

kak: 
I 

: :LTs1 

: 
: : 



Pm/e& I Location: 

Tank Farm Closure Crane NSWC 

1 I PCF Indicates Sample Dry Unit Weight In Pounds 
Per Cubic foot 

Description Of Material 
: .c 

~ H 
I I a Surfacr Elevalion: 565.0 

11 CLAY-gray (sail cuttings) 
@I 

SlLlY CLAY-gray-wet from 7’ to E’-with 
gravel layer from 43-S (CL) 

SILTY CIAY-gray-moist-with wet clay seam 
from 9.5’ to lo’ and slight petroleum odor 
04 

Note: 
Ecrehole txxkfilled with natural soils and 
grout plug at surface. 

1 F 7 

Th< fratlflcation llnas Indicated hsreln am approxlmata: In-rlfu e tmnsilion between : 

Water Level Obsanatlon 9oling !itorlad: z-11-93 Drown fly: fs Approved: ~pm*- 

7 ws or WD Boring Completed: 2-l l-93 office: indianapoiis CAD me: 477856~ 

AE Rig: CME-456 (AlVj Foreman: E. Phifiippe 
8:Hrs. AB Note: Boring backfilled with soR unless otherwise noted. 

3’tt EbwaPerFwl 

B Natwal Moislw calted 
A . . . . . . . . . . . . . f-J 

P.LX LU 
20 ,u, 6 

L&z 

: : : : 

: : : : 
: : : : : 

: : : : 
: : 

: : : : 

: : : : 

: : : : 

: : : : 
: : : 
: : : : 
: : : 

0 

4 

~ 

PID 

colt: 

: ;asl : 
: : : : 

: 1 is: : 
: : : ; : : : : : : : 

: : : : 



ViOct: I Location: 

Tank Farm Closure Crane NSWC 
PCF Indicokt Sample 0~ Unit Weight In Pounds .zll PI0 

I 

:ObX 
: : iLe 1 

: : : : I 
: : 
: : 

: 
: : 
: : 

: : 
: : 

: : : ; & -i 
: : : 

4 

Surtocr Elevallon: 564.8 

iI y$;-gray-moist (soii cuttings) 

SANDY ClAY-gray-moist 
5 (CL) 

: : : : : 
: : 

: : : : : : : : : ; 
L i 1: : : : j : : : : : : : : : : K : : : : : : : : : ; : : : : : : 10 (ML) 

- CLAYEY SILT-brown-moist 

- SlLlY SAND-gray-moist to 14.5’-clay from 
,s; 14.5’ to 15’-bmm-moist (SM) 

EN0 OF BORING 

I 

: : 
: : 

: : 

: : 

: : 
: : 
: : 

: : 

: : 

: I 

: 

I 

I 
lh ratiflcotlon lines indicated herein on oppmxlmate: In-situ 

r Level Obsarvatlon Boring Slwtrd: 2-1 l-! 
_. 

a lmnrltion between soil 

93 

Dry 

1 Omm Ey: fs Approved: fi,. ’ 

1 Office: tndianopofit CA0 file: +77&od 
a- 

ws or wo Eating Complalsd: 2-l l-93 

A9 Rig: WE-458 (ATY) 
e<nlr. A6 

1 Foreman: E Phitiippc 

Note: Borino backfilled with soil unless otherwise noted. I 



f- 

/ 

~ Pmled: Location: 

Tank Farm Closure Crane NSWC 
PCF Indicates Sample Dry Unit Weipht In Pounds 

Per Cubic foot 

Derciiption Of Material 

SlLlY CLAY-light brown-moist-wet clay 

END OF BORING 

35 

! slmttftcotion lines Indicated hereln am appmxlmate: In-sth 

/ ‘N 6hxr Per Foot 

1 ttatuml hbiium Contmt 
A . . . . . . . . 0 

‘LX LLX 
20 “,6 

dc 

PI0 

dr 

: ; LT5 : 

: : : j LTS: j 
: : 

: 

; transittan between soil types may be graduc 

water Level ObrsM&xl 8oring Slorled: z-11-93 Dmwn fly: fS 1 Approved; eYvtl 

r ws or wll Baring Completed: 2-l l-93 Offlcc: Indianapolis CAD file: 47785~4 

A8 Rig: CM-458 (ATV) foreman: E. Phillippe 
O:Hn. A8 Note: 8oring backfilled with roil unless othemlsa noted. 



‘ 

:hlt: ClS Project 1: 14778 I 
‘m]ed: 

Tank Farm Closure I LOCdi0Il: 

I 
Crane NSWC ‘%g!! , ‘. 

PCF IndIcatea Sample Dry Unit Weight In Pounds 
Per Cubk foot I 

l 
B ‘lc sbm Per Foot 

I Natwd Moiatm c4fllml 
* . . . . ..a . . . 0 

P.U LLX 
.2!2, ‘p 6 

cok: 

: : : : .~ : 

: : : : f 
: : 
: : : 

: : : 

\~ m m 

: 
: : : : : : : : 

: : : 1 

i 

: 

: : : : : 

Ossctiption Of Material 

SILTY CLAY-gray to brown-moist-mottled 

strotifkatlon Unes Indicated herein on appmximats; In-situ the 

Water Level Obsenation Boring Started: 2-l l-93 omrn & Fs Approvsd: e,, a 

Dry ws ai- WD godng Completed: 2-11-93 ; offh: hi0flap.d~ u.0 flk 4moo 

A0 Rig: CME-459 (Alv) 
B=Hrs. AB 

Foreman: E Philrip, 

Nob: Boring bockfIlled with roil unlsst otherwise noted. I 

PI0 

AC 
: : : 
: : :l.li I 

: : : : : : : 
: : : : 
: j ; 

NOi j 

: : : : 
: : : : : 

: I iNDi ; 



C: nmt: 
HNTB 

P, rclsd: Lwatftlon: 
P Tank Farm Closure Crane NSWC 

- 
I I I 

I 
1 PCF lndlcatar Samule Dn Unll Walahl In Pounds ‘rc sbn Pa Foot 

Per Cubic Foot 
0 Nalwd hbislum Gxlml 

A.. .a.. q PI0 

Dsscrtption Of Matarial .L% LU 
29 43 M1 

r,e: ok 
: : : : 

: : 
: j 

: : 
: ., &j i 
: 
: 

: : ; ; 
: : : 

SILTY CLAY-brawn-moist 
::: : 

1 

I 
: : : : 

: : iNo; ] 
: : : : 

CLAY-brown-moist-with some gravel 

: : 
: : 

: : : : : : : : 
: : : : ;NDi j 

- END OF BORING 

I The stmtlftcation lines indicated herein an appmxlmatr: In-situ rnq types may be groduc 11 

,Y--- Water Level Obsewation Bodng started: z-11-93 ~Drown cty: Fs Approved: m& 

Dry ws or WD Bartng Compl&d: 2-l l-93 OWICC indianaP& CAD file: 477.9%. 

AFI fug: CME-458 (All') Foreman: E Phillippe 
8:Hrs. AE Note: Boring backfilled with sail unless otherwise notad. 



I 

Oewtption Of Malarial 

i % ~@xr Elswlion: 565.0 

- CLAY-gmy-moist (soil cuttings) 
{ w 

‘l - SlLlY CLAY-light gray-moist 

SILM CLAY-light gray witi some brown-moist $Jlj 

) Notwal Uoktum Codal 
*. l . .., 0 

PLX LU 
: T: 4f :b 

zalc 

I 

lb straflilcotian lines indicated heraln arm approximate; In-situ thl 
-_ 

water Level Obt*rvaticn bring Starled: 2-11-93 Drawn 9y: Fs Approved: e,. L , 

Dry ws or WD Bortng Completed: 2-1 l-93 Office: tndianopob CAD File: 477830F7 

AE Rig: CM6458 (AN) Foreman: E Phillippe 
O;lin. A8 Nate: Eorfng backfilled with toil unless otharwise noted. j 

: : : j : 
: : : 
: : ;NO: ! : 



Tnnk Farm Closure I Crai 
PCF lndlcatcs Sample Dry Unit Weight In Pounds 

Per Cubic Foot 

7e NSWC 

1 Naluml u.$sbre ConId 
* l . . . 0 
‘Lx LLX 

: y! 4f :6l 

ak: 

: : : : : 
: : : : : 

PI0 = 
z 

= Dascripffon Of Material 

=z ~ 
& Surface Ekvotion: 564.8 

- CLAY-gray to brown-moist-mottled 
+ 5 i (CL) 

- CLAY-light gray-moist 
lo- (CL) 

ak 

: : : : 

: ., : : ; 

: : 
: : jLl5j ~ 

: : : 
: : 
: ; $0; ; 

: : 

: IND: : - 

: : : : : : : : ; : : : : : : : : : : : : : 
: : : : : 

i : 1 _ 
: : : : : : : : : 

1; I I I I 

: : 
Note: 
Borehole bocktilled with notural soils 
and grout plug ot surface. 

: : 

e transition b&men : types may be gradual ~ The slmflfication lines lndkalad herein are appmximaie; hvsitu 

Wotar Lewl Obsanailon Drown ay: f-3 1 ~~~mved: Fm 
Office: Indianopo& CAD File: 4778s~~ w ws or wo Boring Completed: 2-l l-93 

Aa Rlg: CM-458 (ATV) 1 forsmon: E Phillippe 
f)=Hrs. A8 Note: Boring backfilled with soil unless otherwise noted. 



I it%%? SB-41 
WIIR 

Tank Farm Closure I Crane 
PCF Indicates Sample Oty Unit Weight In Pounds 8 ‘N- Bbn Pa Foal 

l l4duml uhbm cullon 
* ,..... l . ..__. fJ 

P.L% ux 
: T: y :I 

icdr 

: : : : : 

PI0 

I 

cakz 
: : : : : 
: : : f : 
: : : 

DercrfpHon Of Motelial 

: : : : : j I 
Noi i :: 

CUY-gray-moist-with some grovel-sand lease 
6&~~~-4.3’-light gmy silt 4.5’ to S’- 

: : : : : 
: : : ( : j I 
: : : : 

: NOi : : ; 
: I : . 

CLAY-light bmwn-moist-sand (SP) at 10 $100 

Note: 
Borehole backfilled with noturol soils 
and grout plug ot surface. 

I rtmtificailon lines indicated herein are opproxlmatr; In-situ th 

Wotcr Level Observation I Boring Sfahd: ., z-11-93 

ws or WLI Boring complstad: 2-11-9s 1 Offlee: Indiana; 
AE 

0 - -tfrs. AB 
Rig: CME-458 (ATvj Foreman: E vn~~uppe 

Note: Boring backfilled with soil unless olh*rwisr noted. I 



Project: 
’ Tc onk Farm Closure 

LOdOW 

Crane NSWC 
‘EC 8tmr Pa Foot FCF Indicates Sample Dry Unit Weight In Pounds @ 

Per Cubk Foot 

= 
1 I 

0 

x z Oeacrtptian Of Uateiial P 

G. 0 

B Surface Ekvatlon: 565.1 so 
k 4 

N&ml uoistue content 
* . . . . l . . . . . . q 
‘.LX LLX 

: p ; 4f :M 

rk 

: : : : : 
: : j i 1 

SlLlY CLAY-light gray to brown-moist-mottled t 

. CLAY-brown-slightly moist-with same silt 
- ,g . k gmvel (CL) 

- EN0 OF BORING 

Note: 
Borehole bocktilled with natural soils and 
grout plug at sutfoce. 

PI0 

: : 

: : iNOi : 

me tmnsition between types may be gmaual The stmtlftcotion lines indicated herein ore appmxrmale; In-sI1u m 

-.-. _-__..-..-.. _- . ...= 2-11-93 Omwn By: FS Approved: mcL 

, --...~= ~~~~, d: 2-11-95 1 office: Indianap& CAD nb: 4778581 1 0 

I ” 

ws or wo IBorina / 
t Foraman: F. Phillione I 

1 

’ ‘I _._.._ -... _ ..~~~~rr~ 

Note: Boring backfilled with soil unless otherwise notsd. I 



Cnmt: 

mled: 

HNTE 

Tank Farm Closure 

= 
t cz 

: c e z. 
: s 

-1s. 

-20. 

-25: 

-30; 

? i 

IIC: The stmtlficc Ifion unst malC4lc4 heraln are appmxlmata: In-sllu the tranrltion balwsen soil t 

3n4 

PCF lndlcolcr Sample Dry Unll Wilghl In Pounds 
Per Cubic Foot 

Description Of Material 

Surfaca Elevation: 565.0 

ClAm SILT-light brown-moist 
(ML) 

CLAYEY SILT-light brown-moist-with some son, 
04 

END OF BORING 

: NSWC 
@ ‘K Bbn Per Foot 

1 

PID 

: i :: : ij.gj f ; : : ! 

Water Level Observation 

DV WS or WD 
Aa 

OzHrt. AR 

Boring Startad: 2-t l-93 orawn ey: E Approved: k,. ’ 

lhing Complafed: z-11-93 -1 Office Indianapolis CA0 Film: 47785al 

Rig: CUE-4% (ATV) Foreman: E. Phillippe 

Nate: Boring backfilled with roil unless otherwise noted. 1 



Tnnk Farm Closure 
PCF Indicates Sample Dry Unit Weight In Pounds 

Description Of htotsrial 

z g sudoea Ehatian: 565.0 

- SILTY CLAY-tight brown-moist 
‘. 5 1 (CL) 

v . SILN CLAY-light brown-moist 
if,,: 0% 

1 END OF BOfUNG 
i 

~ratlftcotlon lines indlcatad herein are approximaia: In-situ I MO tranritlon between toll types may De gmaual 

I Nabad Moislurr Content 
A.. .*. q 
‘.L% LLX 

20 40 M 

de: 

: : : : : : : : : : : : : : ; : i-Y : : : : : : : : : : : : : : : 
= 

PID SC 
r : : 

: : 
: : 

: ; ko j ; 
: : : 

: 

Dmrn By: FS 1 Approvsd: &+?I$- 

ottits: hdia~~plis cm m: 477asL.. 
A0 

0:Hrs. AE 
1 Foreman: E. Phillippe 

Note: Boring backfilled with soil unless other&e noted. 



miect: LOCdlOtC 

Tank Farm Closure Crane NSWC 

! 
PCF Indicates Sample Dry Unit Weight In Pounds t 

Per Cubic Foal 

Dsscriptkn Of Matartol 

Surfacr Elwallon: ! 565.7 

I- 4 

l Natural lklrture conten 
* . .*. 0 

P.U LLX 
: T : 4f :I 

odr 

$1 CLAYFt SlLT-brown-moist 
5 (CL) 

I- -I 

CLAYEY SILT-brown-moist-with some sand #f&G=- 

stratification liner indicated herein are appmxtmate; In-dtu 

Water Level Observation Boring starlrd: 2-l 1 -! 

Boring Cornplated: 

: : : : 
1::: : : : : 
‘\ : : : : : : : : : : : : 

PID 

:ak: 

: : : : 
1 N,,i : 

: : 

: : 

: : 

: : 
: : 

I tmnsllion between toil types may be goA@ ’ 

M 
O;Hn. AU 

Rig: WE-4S.E (Al’/) 1 Foreman: E. Phittippc 
Nate: Boring backlllled with soil unless otherwise noted. 1 



flS Project $: 14778 
HNTEI Sheet: 1 of 1 

toed: Location: I 
- 
Tank t -arm Closure Crane NSWC 

PcF Indicalos Sample Dry Unit Weight In Pounds @ ‘tt Bbm Pa Fool 

Notwol uoklun caltant 
& . . .a 

LX LLX 
M 40 MI 

de! 

PI0 

% I  

x surfasr Elavaflon: 565.2 
: : : : : 

: : : : : : : : : : : : I? : : : : : : : : : : : : : CMEY SILT-iiiht brawn-moist-mowed 

. CIAYM SILT-light brown-moist-mottled 
E,,] (CL) 

j EN0 OF BORING 

-&I- 

-3.5- 
-I 

I stratification lines indlcalad herein are opproxlmata; In-sit 

Y&r Level Observation Boring Started: Z-11. 

: : 
;.,O) i 

q L 

: : 

: : 
: 

: : 
: : 
: : 
: : 
: : 

” th l hmnslflon between : 

-95 

lypes may be gradual 

ws or wo 
AB 

B:Hrs. AB 

Omwn By: FS Approved: &Ye 

1 office: IndianapoEs 1 CA0 Rle: 477b,& Boring Completed: 2-11-z 

Rig: CME-45E (AN) 1 Foreman: E Phillippe 

Mats: Boring backfilled with roll unlass other&r noted. 



HNTE 
.I .-L-.- - .kt 1 -/I 

Shwtz 1 of 1 r 

Tank Farm Closure Crane NSWC 

I I PCf Indicates Sample Dry Unit Wclghf In Pounds 
Par Cubic Foot 

0cscrtpt10n Of uaterM 
: L 
i 5 0 Surface Etevallon: 564.9 

J 

1 CLAY-brown-moist 

7’ - 
\- 7 CLAY-light gray-moist 

IO- (CL) 

Note: 
Borehole bockfilled with n&ml soils and 
grout plug at surface. 

! stratification liner indicated herein are apprmdmata: In-rihr 

B-V Blon PaFont 

D Nottml utiun cmtmt 
*. . . . . . . q 

P.L% LLX 
m ,rp B 

ak 

: : : : : 
: : : : 
: : : : : 
: : : : : 
: : : : : 
: : : : : 
: : : : 

: : ( : : 

: 

: : : : 
: : : : 
: : : : : 
: : : : 
: : 

: : : : 

: 
: 1 : : : 

: : : : 

: : i : : 
: : : I : 

: : : : : 

: : : : : 

: : : : : 
: : : : : 

: ; : f 
: : 

: : : : : 

e tmnsitton between I 

PI0 

ab: 

: : : : : 
: : : : : 
: : : 
: : : : j 
: : : 
: : :ND i : : I 
: : j 
: : : ; : 
: : : : 

: 

: : ;ND j I; 
: : 

: : : : 
: i : 
: : 

; 
: 

: : 
: 

: : : : 
: : f 
: : 

: 
: 

: : : : 
: : : 
: 

: 
: . . 

: : 1 

: : j : 

: : : : 

: : : 
: : : : 
: : : : 

: : : 
: : : 
: : : : 
: : : : 
: : : : 

office: Indianaporn I CAD File: 477812 

Water Level Obrsnatlon 5chg startad: 2-1 l-93 

Dry ws or WI1 Boring compiated: 2-11-93 

AB Rig: ME-458 (An’) Foreman: E Phillippe 
8;Ho. AB Nob: Boring backfItted with soil unless olharwbe noted. 



APPENDIX E 

ANALYTICAL TEST RESULTS 

LOUIS B. ASTBURY COMPANY, INC. 
ENVIRONMENTAL SERVICES 

JANUARY 26 & 27,1993 
FEBRUARY 11,1993 



Louis 8. Astbury Co., Inc. 
ENVIRONMENTAL SERVICES .-. (317) 290-1471 
5933 WEST 71ST STREET INO,ANAPOUS. INOlANA 46278 FAX (317) 290.1670 

HUTB 
111 Monument CFrcla 
Indianapolis, Indiana 46204 

Attn: James T. Parke 
1nv0l.ca Number: 

Order I: 93-01-536 
Date: 02/10/93 13:58 
Work ID: 14624 Crane NW.92 Tank Farm 
Data Received: 01/28/93 
Date Completed: 02/10/93 
client code: HNTB 

SAMPLE IDENTIPIC&TION 

seap1a Sample 
- Deacriution 
01 TP-1 Ground Water 
02 TP-1 Soil @ 5'-6' 
03 TP-1 Soil @ 9"-10' 
04 TP-2 Soil @ 2'-3' 
05 TP-2 Soil C 6'-7' 
06 TP-3 Soil P 2'-3' 
07 TP-3 Soil C 5'-6' 

28 TP-3 Soil 8 8'-9' 

sample Sample 
Number Descriution 
09 TP-4 Soil @ 3' 
10 TP-4 Soil @ 6' 
11 TP-5 Soil @ 2.5' 
12 TP-5 Soil @ 7' 
13 TP-5 Soil @ 11’ 
14 TP-6 Soil @ 2.5' 
15 TP-6 Soil @ 7' 

This report may 
prior approval. 

not be reproduced except in full, without 

Certified By 



admr I S3-01-S36 
oa/ro/r3 l315a TESTTS BY SAmPLE 

Pag8 a 

Teat 
Flashpolnt. 

Test Daecriation 
Total Pet. Hydrocarbon, IR 

&mphI OSM W-2 Soil C 6'-7' 

Tes+ 
Total Pet. Eydrocarbon, IR 

Urphl 0618 !4!P-3 soil e 2'-3' 

reet DescriDtLon 
Total Pet. Hydrocarbon, IR 

Teet DeseriDtiotJ 
Flashpoint. 

Test Daecriuticm 
Total Pet. Hydrocarbon, X1( 

-St DeecriDtioq 
Total Pet. Hydrocarbon, IR 

-19: lOA m-4 Soil 6 6' 

=et DescriDtion 
Total Pat. Hydrocarbon, IR 

Teat DesCtiDtiOn 

Total Pet. Hydrocaz%on, IR 

Colloctdr 01/26/93 Cata~ay: 60s 

Bse!J.u zd5Lic L!Qha-Hy 
2160 73 degrees F 02/06/93 CIw 

Coil-r 01/26/93 Catagory~ SOa. 

m u 

86.7 5.0 
ynits&&y&&gy 

aq/kg 02/05/93 KA 

&&‘& Limif &&Q &nalvzed & 
141.0 5.0 mg/kg 02/05/93 KA 

Cd..l.ctrQa Qlfl6/93 Cltaqoryr SOLL 

- z&z& Q&..Q Analvzcd B.- - 
22.1 5.0 q/kg 02/05/93 ?L 

Call-r 01/16/93 "tqury: SOIL 

Result L&J& w finalned a 
>160 73 degrees F 02/08/93 CAS 

cOlle.ztad: U/16/93 clta~aq: SOI% 

w &.&&& ynits Analvzed &Iy 
11.4 5.0 rug/kg 02/05/93 F.A 

alladadr 01/26/93 Category~ SOIL 

w m Unite Analvzed & 

26.7 5.0 mg/kg 02/05/93 Y.A 

collectaldr 01/26/93 C~~+JO~: SOIL 

Reeult UQS 
13.8 5.0 

Y3&2 Anarvsed &L 
tug/kg 02/05/93 XA 

Cdlectadr M/26/93 Catsgoxya SOIL 

ii9BLG L&& &&.& Analned Ey.7 
12.0 5.0 mg/kg 02fOSf93 lU 



ordmr # 93-a1-536 
01~10/93 13158 

.L.. 
TEST RBSWLE 

Page 3 

~hrlzas 3!P+&UC7' 

Ipet DescriDtioq 
Total Pet. Hydrocarbon, IR 

41~ 13m '1~4 so~l e 11' 

olla&adt 01/24/93 ceogo~r SOIL 

r3cQs.b Limit &Q&&g &nalv zed & 
32.2 5.0 iv/kg 02/05/93 Kn 

Collectulr 01/26/93 Catag.aq; ~QIL 

Teat Deecriptipn Result Lb!!& yQ&& &Ialvzed By 
Total Pet. Hydrocarbon, IR 36.9 5.0 mg/kg 02/05/93 ?a 

4hr 1U TP-6 Soil C 2.9' Collectdr 01/26/93 cltrgo~z son 

Teat Descriution 
Total Pet. Hydrccaebon, TR 

Teat DeacriutioD 
Total Pet. Hydrocarbon, IR 

gg& Lb&is Ullita Jmalvzed j3~ 
54.3 5.0 rag/kg 02/05/93 KA 





or&r , 93-01-M p-5 
02/10/93 1358 TEST IEsJ11S BY U)(PLE 
.-- 

.ple 09ssriptian: TP-1 Soil 0 5'41 

Test o~rerfptim: ITEX vi. PATlicms. 
COLlectad: Ol/.%mf 

1all "0: 02A 

Method: slm6j26a 1-t code: sIx_ws 

c.teowY: SOIL 

Cnlvtfw( Pul Informtim: 

DATE WW 02low93 
AWAIST m 
ilISTR"WEW, 597lWS 
FILE IO 0301003.0 
cow FKIOR ‘299 
WITS UllkS 

Saple Oescriptian: TP-f Soil Si *Q-6' Lab "0: aa 
Test Ocscrlptlm: Tot. Pet. Hydroembm, ~(0 Method: %Ya6~Ml5m 7es:t cede: rP"-FO 

Collected: 01126/93 category: sm. 

EXIRlCTED 02/W/93 
1 CAIE RU" 02/w/93 I 



sup1e o~rlptlcn: TP-1 sail D 91-10' Lab "0: 03A 
Test 0ncrlptim: TM. Pet. nvboorhn. FIO IWhoA suM~a315m rat cocw rpn-m 

CoLIutd: 01/26/93 category: SnlL 



PMUETER 

htl*- 

IIWIU 
cAsyI(BER REVAT LlYlT ILANK LIMY 

71-43-2 ML 5.0 w 5.0 

T.dUme 106-88-3 6.4 5.0 lm 5.0 

Ethylbmrene 100-41-1 ML 5.0 no 5.0 

Total xy,- 1330-20-7 7.7 5.0 IfD 5.0 

DATE It"" 02103193 

WALYST n4 

,"STRuME"T 597ws 
FILE ID 02036091.0 
ccxc fACTcw a .940 
lIlllTS w/ks 

Sample Description: W-3 Soil a 5'-6' Lab s.3: 071 

Test Oescriptlm Tot. Pet. nydmcarbm, FID Ilethcd: SW+_sOlSm Test Code: TPH-fD 

Collected: OlRU93 catesory: SXL 

EXTRACTED 02,09/93 

I OAE (I"" 02/W/93 



-.- 

- 



.- CUEKT: H/J-T& 

DATi OF SAMPLE: =# +6 , , IL7 
DATE RECEIVED: \Iad(q3 

i 
DATE OF ANALYSIS: 4 ,+j 

ANALYST: /cik 

ANALYTICAL QUALITY CONTROL 
REQUIREMENTS 

TPH BY GC/FIO (SW846 MEMO0 MOOtFlED 8015) 

! 
PETROLEUM IDENTIFIED: 

CALIBRATION CURVE 

MFIHOO HANK DAILY STANDARDS 

DS1: IOL.+. 

052: 4ci.l. 

CONTROL SAMPLE 

1W’I 

MATRIX DUPLICATE MATRIX SPIKE 

SAMPLE # 930 1531; -07.4 SAMPLE # 9j,o/5-% -0 24 

UY 

46 RECOVERY 4v ‘1. 



Louis 8. Astbury Co., Inc. - 
ENVIRONMENTAL SERVICES (317) 290.1471 -. 
5933 WEST 71Sl 5lREET INOUNAPDLIS. INOW 46278 FAX (3171 2901670 

NWTB 
111 nonument circle 
IndiSnapolia, Indiana 46204 

Attn: James T. Parka 
Invoice Number: 

S.UlPl-3 Sample 
N.!&!!ber DeecriDtion 
01 L-l soil @ O'-2' 
02 L-l soil @ 3.5'-5' 
03 L-2 soil @ O'-2' 
04 L-2 soil @ 3.5'-5' 
05 TP-3 Sail Camp @ O'-9' 

Ordar I: 93-01-537 
Date: 02/12/93 14:19 
Work ID: 14624 Crane NWSC Tank Farm 
oate Received: Olf20/93 
Date Compl~~ted: 02/12/93 
Client code: HNTB 

$3l4PLE IDENTIFICATION 

Sample sample 
- DescriDtion 
06 SS-R soil Surface 
07 68-D Soil Surface 
06 SB-K sail Surface 
09 SE-L Soil Surface 
10 SE-Q Soil Surface 

-. - 

This report may not be reproduced except in full, without 
prior approval. 

& 
CertifLed By 

-. 



odar c 9341437 
Ql/l2/93 lIIl9 

.-. 
TeST~ULTS WE 

Pqm 2 

suplr: OlAs L-l 803-l e 0*-z* 

Test Deaw 
Flamhpoint. 

Test 0es~ 
Total Pet. Hydrocarbon, IR 

Test Descrintion 
Flashpoint. 

Test Deucriutio,, 

Total Pet. Hydrocarbon, IR 

s-plrr 0518 m-3 soil - e OS-9' 

- 8 rmscriut~ Fl9sd.k Limit m Analvzed 
lashpoint. >160 73 degrees F 02/08/93 

aeactiva Cyanide <o.os 0.05 mg/kg 02/05/93 
Reactive Sulfide <2.0 2.0 mg/kg 02/05/93 
Standard 100 pH value test 7.11 1.00 pH units 02/05/93 
Total Solids at 103-105C 02.0 1.0 % 02/12/93 

-la: 0618 SA-A Sdl Swzf8cs 

Test Deecrlotion 
Lead, FAAS. 
TCLP Lead, BAAS 

Collectad: 01/27/93 Catago~x SOR. 

samp1rr 07M Sa-D Soil Stirface 

Test DesccFDtion 
Chromium, FAAS. 
Lead, PAAS. 
TCLP Lead. FAAS 

- timit C&j& Analvzed 
12.00 5.00 mglkg 01/29/93 
co.50 0.50 W/L 02/03/93 

celled: 01/27/93 utegc~: SOOIL 

samp1.r OSAS SK-K Boil surface 

Teat DeeCri,,tiCn 

Chromium, PAAS. 
Lead, FAAS. 
TCLP Lead, FAAS 

w Limit u An&wed 
9.07 5.00 mg/kg 02/01/93 
4.0 5.0 mg/kg 01/29/93 

co.50 0.50 W/L 02/03/93 

Collectulr 01/27/93 Clteqcqi SOS 

&g.& && w AnalvreQ 
11.10 5.0 mg/kg 02/01/93 
75.00 10.0 q/kg 01/29/93 
x0.50 0.50 mg/L 02/03/93 

>160 73 degree6 F OZ/OS/SS CAS 

0ll-r Olf27f93 Cltquq: SOIL 

r&u RnoLvred& 
50.4 5.0 mgfkg 02/05/93 IUL 

Call.rctdr 01/27/93 Cstrgorr: BOIL 

li9.5&% zLila% M Analvr& & 
.l60 73 degrees F 02/00/93 CAS 

Collectad: 01/27/93 Category: Son 

Ei9s!u u 

100.0 5.0 

u Analvzsd &y 
mgjkg 02/05/93 KA 

Cc11eCt.d: 01/26/93 Utq0q-I: SOIL 

BY 
CAS 
TLO 
TLO 
TLO 
TLO 

By 
CPV 
CP" 

BY 
CPV 
CPV 
CP" 

BY 
CPV 
CP" 
CP" 



ox&r I93-01-937 PW-3 
01/raj93 14r19 TEST RESULTS BY SAUFLE 

suplrr 09M Q-L Soil Sarfmza QollmctadX olf27ps CmteqccF: Son, 

Test Dsacw BQ!uu Lii4u wA4aYaaRY 
Chromium, FAAS. 10.80 5.0 mq/kq 02/01/93 CP” 
Laad, FAAS. 85.00 10.0 mq/kg 01/29/93 CPV 
TCLP Lead, FAAS <o.so 0.50 mg/I. 02/03/93 CPV 

uslmt IOU sc4-Q sail snrfaca 011oct.d: 01/27/93 ca+rgoryx SOIL 

- L&ii sLDiuAnalvred& 
Lead, FMS. 6.0 5.0 mq/kq 01/29/93 CPV 
TCLP Lead, FAAS co.50 0.50 lug/l, 02/03/93 CPV 

T--x-- 





w&l-t (R-01-537 p-5 
o2mi93 14:19 TEST msuL,s ST SAMPLE 

PMbnETER RESULT 

Lad e.50 

swim 1.01 

Chrmim a.50 

(Isrcury ~0.010 

silver so.10 

C*lUU x0.05 

Arsenic <O.OlO 

SeLenitm ~0.010 

Lab “0: 0% 4 

Method: SUWJ3ll rat code: "_TCLP 
c.%lwy: SUIL 

cocm mc 

LIWT LIMIT tumls ONE ASALTS, 

0.50 5.0 1 02103/93 CP" 

1.0 100 1 02/09/93 m 

0.50 5.0 1 02/03/93 CPV 

0.010 0.2 5 02/10/93 kxx 

0.10 5.0 I 02/03/93 CP" 

0.050 1.0 1 02/03/93 CW 

0.010 5.0 1 02/04/93 CM 

a.010 1.0 I 02/04/93 KM. 
- -, 

-- 



ordw I 9%a-s37 P-6 
xul2#3 1c:w TEST lEsuLlS 8Y SNPLE 
c.~ 

SUNK 
PbaNETEN msNuuER RESAT LIYIT IWK LMIT 

Aroshlor-1016 12674-11-2 No 0.002 ND 0.08 

Arochlor-1221 11104-26-2 "0 0.082 Nd 0.00 

Amchlor-1232 11141-16-S "0 0.082 No 0.08 

lachler-1242 53b69-21-9 "0 0.002 "0 0.00 

Arochlor-12‘6 l26R-29-6 "0 0.032 "0 0.08 

*roddor- lW?-69-1 "0 0.082 "0 0.06 

Arochl~r-126a ll‘W6-82-5 "0 0.082 NO 0.00 

&rochlor-1262 ._.._.-... "0 0.082 no 0.08 

Arochlor-1268 __________ NO 0.082 "0 0.00 

SULPXXATE ZNECOVENY LI"IT5 

Decachlorobiphenyl 105.7 24 _ 150 

Tetrachloro-m-xylem 104.5 24 - 150 



Louis 13. Astburv Co., Inc. , 
ENVIRONMENTAL SERVICES (317) 290.1471 -’ 
5933 WEST71S.l STREET INOIANAWUS. INDIANA 46278 FAX (317) 29&1670 [ 

HWTE 
111 l4onument Circle 
Indimapolie, Indiana 46204 

Rttn: Janme T. Parks 
1nvoLce Number: 

Sample Sample 
- DescriDtion 
01 SB-1 Soil @ 3.5,-S’ 
02 SB-1 Soil @ B.S'-lo' 
03 SB-2 Soil @ 3.5'-5' 
04 SE-2 soil @ S.s'-10' 
05 SB-3 soil @ 3.5'-5' 
06 SB-3 Soil C S-S'-10' 
07 SE-4 soil c 3.5'-5' 

Order #r 93-02-294 
Dater 02/lSl93 13:31 
Work ID, 14624~OS-025-002 Crane NWSC 
Date ReceLvedr 02112193 
Date Compl.eted: 02/17/¶3 
Client Ceder HNTB 

SAMPLE IDENTIPTCATION 

Nurpber lleeceiotion 
08 SB-4 soil @ 8.5’-10’ 
09 s-5 sol.1 @ 3.5'-5' 
10 SB-5 soil @ 8.5'-10' 
11 SB-7 soil @ 3.5'-5.0' 
12 58-T SOL1 a 8.5'-10' 
13 se10 Soil @ 3.5*-S' 
14 SE+10 soil @ S-5'-10' 

ThLe regcrt may not be reproduced eXCept,iIf;$Ull, “‘+=‘ut 

prior approval. 

Certified By 



Odor # 93-02-294 Page 1 
02p/93 13r31 

sample: OIAS tin-1 soil e 3.5’~5’ 

Test Dw 
Total Pet. Hydrocarbon, IR 

s4h: oaur m-1 s0ia e s.5’-10’ 

3-t Descrlntioo 
Total Pet. Hydrocarbon, LR 

saqler 031s m-2 80~ e 3.5*-s* 

w Des- 
Total Pet. Hydrocarbon, IR 

sampler 06&s at-2 boil e 8.5--x0- 

Test Deecriution 
Total Pet. Hydrocarbon, IR 

supler 051s m-3 Soil e 3.5’~5’ 

Test DeacriDtion 
--Total Pet. Hydrocarbon, IR 

sup1e: 06AS m-3 soil e a.~*-IO- 

Teat Deecriution 
Total Pet. Hydrocarbon, IR 

supi~: 07as w-4 SOLI e 3.5*-s* 

Teat DeecriDtion 
Total Pet. Hydrocarbon, IR 

siuph 081s ss-4 soi1 e 8.5*-10’ 

Test DescriWion 
Total Pet. Hydrocarbon, IR 

-1s: 09aS m-5 Soil e 3.5’~5’ 

Test Destintion 
Total Pet. Hydrocarbon, IR 

sampler 1oAs ss-5 Soil e s-5’-lo* 

Test Description 
_ Total Pet. Hydrocarbon, IR 

collectedr Ol/26/93 

ri!ze!u Id!!!& 
9.2 5.0 

Col1ect.d: 01/26/93 

BeE!.lE ,L&& 
11.8 5.0 

cOllsctdt 01/16/93 

BQQa?i Liml+ 
17.5 5.0 

Ollectd: 01/26/93 

w && 
<5 5.0 

Collected: 01/26/93 

Result m 
491.0 5.0 

Cdlectsdr OLl26/93 

Reeult u 
6.7 5.0 

Colle.ztadr 01/16/93 

Result &&n& 
9.1 5.0 

Collected: 01/16/93 

Result &I& 
13.3 5.0 

Collected: 01126193 

Result &g& 
40.2 5.0 

Collactd: 01./26/93 

Result u 
18.8 5.0 

catrgory SOIL 

haslv=d kr 
mg/kg 02/17/93 la 

ceagorpr SOSL 

YoaalrnalvzedBY 
mq/kg 02/17/93 KA 

categorpr soa. 

clt.egosyI SOIL 

Analvzed & 
q/kg 02/17/93 KA 

cntego~: SOIL 

w Analvzed e 
q/kg 02/17/93 KA 

categoq: SOIL 

Units Analvzed & 
mg/kg 02/17/93 KA 

catego~: SOIL 

t&&Q Analyzed &y 
mg/kg 02/17/93 M 

category: SOIL 

y&Q Analvzed ti 
mg/kg 02/17/93 KA 

ategay: SOIL 

w Analvzed By 
mg/lcg 02/11/93 KA 

Cltequry: SOIL 

Unite Analyzed m 
mq/kg 02/11/93 KA 



odar # 93-02-294 PIga 3 
01/m/93 13r31 E -, 

--.. 

Total Pet. Hydrocarbon, IR 
&mu hislaf. 

445.0 5.0 

Test Descriot inn 
Total Pet. Hydrocarbon, IIR 

ft4ht 13s~ sm-10 50il e 3.5*-s* cnllictdr 01/26/93 

Test DescriPtion 
Total Pet. Hydrocarbon, IR 

&gg& kLe& 
15.4 5.0 

6aqI1e: lus w-10 s0ii e 8.5*-10. 

Test DeecriDtion 
Total Pet. Hydrocarbon, II7 

BEG& &&g& 
8.7 5.0 

-.- 



Louis 8. Astbury Co., Inc. 
ENVIRONMENTAL SEMCES ’ (317) 290-1471 (. ,- 
5933 WEST 71Sl STREET INDIANAPOLIS. INDIANA 46278 FAX (317) 23Gl670 

WNTB 
111 xonument Circle 
Indianapolis, Indiana 46204 

Rttn: James T. Parke 
Invoice Number: 

sample Sample 
Number DescriDtion 
01 m-3 soil c 3.S'-5' 
02 58-7 Soil @ 3.S’-5’ 

Order #: 93-02-437 
Datel 02/23/93 13:04 
work ID: 14624-DS-025-002 Crane NWSC 
Date Received: 02/23/93 
Date Completed: 02123193 
Client Coda: HNTE 

SAKPLE IDENTIFI~TION 

sample SdlUple 
Number DeecrirAion 
03 58-7 Soil @ E.S'-10' 

This report may not be reproduced except in full, without 
prior approval. 

I 

Certified By 

jfife RESIVED 
HNta INOIANAI-LlS 

JOB NO. e 
FILE 

FEB 2 6 1993 
ROUTE TO: 





order *93-02-437 PW2J 
02/a/93 13:w ,FIlT RESULTS 8l WlE 

qsle Oessrlptlm: m-7 SolI 0 8.5’-10’ Lab “0: ou 
Test Oeacrlptlm: Tot. Pet. tlydrocarbm, FIO nethod: %344~8015@0 Test Code: TPW-FO 

Collected: 01/2&93 category: SOIL 

BUNK 

PMAHETER RESULT LINT ELMIK LINIT 

0lt4 252 10 “0 10 



Louis B. Astbury Co., Inc. - 
ENVIRONMENTAL SERVICES (317) 290.1471 
5933 WEST 71S7 STREET INOUWAWLl5. (NOlANA 46276 FAX (317) 290-1670 --’ 

BNTB 
111 nonument Circle 
Indianapolie, Indiana 46204 

Attn: James T. Parke 
Invoice Number: 

lsluk DescriDtion 
01 SB-A Soil @ O'-2' 
02 SB-A Soil @ 3.5'-5' 
03 SB-A Soil @ B.5'-10' 
04 SB-A Soil @ 13.5'-15' 
05 SE-A SoLl @ O'-10' 
06 SE-B so11 @ O'-2' 
07 SB-B Soil @ 3.5*-S' 
06 SB-B Soil @ B.5’-10’ 
09 SB-B Soil e 13.5’-15’ 
10 SB-C Soil @ O'-2' 
11 SB-C soil @ 3.5'-5' 
12 SB-0 Soil @ 8.5'-10' 
13 SB-D soil @ O'-2' 
14 SB-0 soil @ 3.5'-5' 
15 SB-0 soil @ 8.5'-10' 
16 SB-B Sol1 @ O'-2' 
17 SB-E Soil @ 3.5'-5' 
1s SB-E Soil @ 8.5'-10' 
19 SB-F Soil @ O'-2' 
20 SB-F Soil @ 3.5,-S' 
21 SB-F Soil @ 6.5'-10' 

Order #r 93-02-295 
Date: 02/20/93 16r14 
Work ID: 14624-DS-025-002 Crane NWSC 
Date Received: 02/12/93 
Date Con!pleted: 02/19/93 
Client Code: HNTB 

,5RHPLE IDENTIFICATION 

ample Sample 
t!2arez OascriDtion 
22 SB-G Soil @ 3.5-5' 
23 SB-C Soil @ B.S'-10' 
24 58-G Soil @ 13.5'-15' 
25 SE-N Soil @ 3.5'-5' 
26 SB-H Soil @ 8.5'-10' 
27 SB-I Soil @ 3.5'-5' 
26 SB-I Soil @ 6.5'-10' 
29 SB-J Soil @ 3.5'-5' 
30 SB-J Soil @ S-S'-10 
31 SB-K Soil @ 3.5*-S' 
32 SB-K Soil @ 6.5'-10' 
33 SB-I, soil @ 3.5'-5' 
34 SB-L Soil C 6.5'-10' 
35 SB-M Soil @ 3.5'-5' 
36 SB-H Soil @ B.S'-10' 
37 SB-0 Soil @ O'-1' 
38 SB-P Soil @ 0*-l' 
39 SB-Q Soil @ O'-1' 
40 SE-R Soil @ O.-l' 
41 SB-12 Soil @ 3.5'-5' 
42 58-12 Soil @ B.5'-10' 

This report may not be reproduced except in full, without - ,H---, 
prior approval. 

ciz?ill& 
Certified By 

i- - 

ROUTE TO: 

=I-- 



oxdez c 93-01-29s 
01/10/93 16114 TEST 8EsyLT.9 BY SAUPLE 

Page 2 

Test Dss~otion 
Total Pet. Hydrocarbon, IR 

sampler 02A aad Soil e 3.5*-s* 

Test Deecrint ion 
Flaehpoint. 

Test DesCriDtion 
Total Pet. Xydrocarbon, IR 

Test Deacrintion 
Flashpoint. 
Reactive Cyanide 
Reactive Sulfide 
Standard 10% pH value test 
Total Pet. Hydrocarbon, IR 

--Xotal Solids at 103-105C 

SaeplSX 05A.s BA-A soil e O'-10' 

Test Descrioticn 
Total Pet. Hydrocarbon, IR 

Sample: 06x9 58-B Soil e O*-2' 

Test Deecriotion 
Lead, FAAS. 

Total Pet. Hydrocarbon, IR 

sampler WAS aa- Soil e 3.5*-s* 

Test Deecrintion 
Flashpoint. 

-1r: 0~ sa-B sdi e 8.5.-10' 

Test Deecriotion 
Total Pet. Hydrocarbon, IR 

sample: 09&s BB-B Boil e 13.5'-15' 

,... Teat Descriotion 

Collectadr 02/n/93 categury, SOIL 

- m L?rU& An=lv=d Ei 
2170.0 5.0 mgfkg 02/17/93 EA 

Co11ectedr 02/11/93 categorylr Bon. 

m !&&g finalwed & 
>160 73 degrees F 02/lSj93 RD 

collectedr 02/u/93 category1 SOIL 

Result u u Analvzed & 
40.0 5.0 mg/kg 02/1-l/93 HA 

collected: 02/u/93 CategoIy: SOIL 

i3As!dx l!iQ& Unite Analyzed & 
>160 73 degrees F 02/E/93 SUI 

co.05 0.05 mqfkg 02/17/93 TM 
<2.0 2.0 mg/kg 02/17/93 TLO 
8.13 1.00 pH unite 02/16/93 TLO 
23.0 5.0 mg/kg 02/17/93 KA 
86.0 1.0 % 02/m/93 CUR 

collected: 02/u/93 catego~: SOIL 

Result Limit 
187.0 5.0 

w Analvzed & 
me/kg 02/17/93 KA 

Collected: 02/u/93 category: SOIL 

Result x&l& w Analvzed & 
C12.5 12.5 mg/kg 02/17/93 WV 

40.0 5.0 mg/kg 02/17/93 KA 

caLlected: 02/11./93 Cltegux-F: SOIL 

ReSult - Limit units Analvzed & 
>160 73 degrees F 02/X/93 RD 

collected: 02/u/93 categuryr WIL 

&g.g,& xLbL& !d!l#zAnalvled& 
64.3 5.0 mg/kg 02/17/93 RA 

collectad: 02/u/93 categ.ary: SOIL 

Total Pet. Hydrocarbon, IR 13.6 5.0 mq/kq 02/17/93 KA 



order t 93-02-19s 
01/300/93 16114 TEST RESW 

Page 3 

-1-r loAs sn-c soil P O'-2. 

Test Dee&ntioq 
Lead, Pus.. 
Total Pet. Hydrocarbon, IR 

8u43h: 2us m-c s0ii e 3.5*-s* 

Teet Descrintior! 
Flaehpoint. 

-1Cl: 12A.s swc Sail e 8.5*-10' 

Test Descrintion 
Total Pet. Hydrocarbon, IR 

saq+t LJM m-0 s0i.1 e a--2* 

Test DeecriDtioq 
Total Pet. Hydrocarbon, IR 

Suplot 16as se-11 sdl e 3.5*-s' 

Wst DescriDtion 
Flaahpoint. 

Sampler 15AS SB-D soil e 8.5'-10' 

ast Descriotion 
Total Pet. Hydrocarbon, IR 

-10: 16AS a-a 8011 e 0*-z' 

Test io 
Lead, PAAS. 
Total Pet. Hydrocarbon, IR 

-la* 17x sn-9i Soil e 3.5*-s* 

Test DeSCriDtiOQ 
FLaehIxint. 

sampler LSAS ~a-6 sou e 8.5.-lo* 

Test DeecriutioR 
Total Pet. Hydrocarbon, IR 

sample: 19L9 sa-F Soil e 0'-2' 

Test Dear ~Dtion 
Lead, PAAS. 

Collected: 01/11/93 CMagoryl son I 

g&& && 
c12.5 12.5 

ll?A!ishoaLvEed& 
w/kg 02117/93 CPV 

1070.0 5.0 mq/kg 02/17/93 KA 

Collectad: 02/11/93 Cataporyr SOIL 

a LLnlt unitsAnalvzed& 
z.160 73 degrees P 02/X/93 AD 

cl~llectd: 02/11/93 clteqcaq' WDG 

Reeult Limit @J& &alvzed & 
14.3 5.0 mq/kg 02/17/93 KA 

co11actadt 02/n/93 Clbguryl son 

Result &&&g UnitshnslvzedBy 
368.0 5.0 mg/kg 02/17/93 SA 

colllmqtedi oz/rr/os crtrgory: son 

- 
w Limit w Analvsed Efn 

>160 73 degrees F 02/X/93 K 

Callected: 02/11/93 Calaqory: S0IL 

Reeult && u Analvred & 
22.3 5.0 mg/kg 02/17/93 KA 

collected: 02/11/93 Categvrlr SOIL 

m u m &nxlvred & 
x12.5 12.5 m&kg 02/11/93 CPV 

82.3 5.0 mq/kq 02/19/93 XA 

cdlntdr 02/U/93 CategorJ: SOIL 

ggy& LLnif m an lvzed By 
~160 73 degrees f 02;15,93 P.D 

Collectdr 02/U/93 cltrgorr: SOla 

Result &&El& w Analvzed &i 
5.3 5.0 mg/kg 02/19/93 KA 

~011~: 02111/93 '3ta9.=r: SOIL 

Result_ u 
c12.5 12.5 

w analvzed a -_ 
mq/kq 02/17/93 CP. 



or&r c 93-02-19s 
02/lQl93 1.6814 TEST RESULTS BY SAMPLE 

PAga 4 

g&&&&grDeacrFDa.cItJ 
T&Al Pet. Hydrocarbon, IR 

94th 201~ sm+ soil e 3.5.-s' 

3-t DV 
Flashpoint. 

Teat Deecrivtion 
Total Pet. Hydrocarbon, IR 

aupie: 23u - sdl e s.s*-10’ 

Test Daecrir#cion 
TotAl Pet. Hydrocarbon, IR 

SAqler lru; ~a-4 6oii e 13.5’~15’ 

Test Deecriution 
Total Pet. Xydrocarbon, IR 

PIlplsr 25u SB-IX Soil 6 J.S'-5' 

Test DeecriDtion 
Total Pet. Hydrocarbon, IR 

&mph: 26AS SB-E soil e 8.5'-10' 

Test DeacriWion 
Total Pet. Hydrocarbon, IR 

-1-: 27as SB-I Soil 6 3.5.-s' 

Test DescriDt,tion 
Total Pet. liydrocarbon, IR 

~llph 28x3 at-1 faoF1 e s.5’-lo* 

Test Descriwion 
Total Pet. Hydrocarbon, IR 

we: 3oas sw.7 -oil e 6-s*-10’ 

l-eat DescrLDtioq 
Total Pet. Hydrocarbon, IR 

!39s!u ix!!& !Ma-flY. 
251.0 5.0 nag/kg 02/19/93 

cellectedl o2/11/93 twago~It soa. 

me!& Amlv eq By 
.160 73 02,15;93 RD 

collected: o2/11/93 catrgo~l: SOIL 

B94&& &Q& QQ&!J& Analvzed By 
7.8 5.0 mg/kg 02/19/93 KA 

collectsd: 02/11./93 cat~xyt SOIL 

&ggg& ggt& Q.&! finalvzad & 
33.5 5.0 mg/kg 02/19/93 KA 

called: 02/n/93 crtmgoqr San 

Result Limit 
6.7 5.0 

Collected: 02/U/93 

- w 

107.0 5.0 

co11ucted: 02/n/93 

&g&& g.&& 
<s 5.0 

co11actad: 02/11/93 

ca11ectodr 02/11/93 

j&g!&& &&Jr& 
6.4 5.0 

Units Analvred & 
mg/kg 02/19/93 KA 

catago~: SOIL 

Vnit_8 mnalvred .i& 
mg/kg 02/19/93 KA 

catego~: SOIL 

m Analwed & 
mq/kg 02/19/93 XA 

CAtagoryr SOIL 

w Analvzed & 
tag/kg 02/19/93 RA 

CItegoryt son 

umgy 
mgpq 02/19/93 KA 



orbr # 93-02-295 

02f2Qf93 16114 TEST RESULTS BY SAUPLE 
r.ga 5 - 

Teat DO 
Total Pet. Hydrocarbon, IR 

sampler 3uzi sa-L soti e 62x*-IO- 

TeEat DeecriDtion 
Total Pet. Hydrocarbon, IR 

=st D%ecriDtLon 
Total Pet. Hydrocarbon, IR 

suplcr 3616 sa-at Sail e 8.5'~10' 

Test vescrirJtion 
Total Pet. Hydrocarbon, IR 

SMP~S; 373s m-0 Sail e o--l’ 

*st Deecri&ion 
Lead, FAA?.. 
Total Pet. Hydrocarbon, IR 

-er 39.m se.-P Soil e 0*-l* 

Test Deecriwcion 
Lead, FAAS. 
Total Pet. Hydrocarbon, IR 

srrplsr 39&s ss-q Soil e 0*-l* 

Test DescriDtion 
Total Pet. Hydrocarbon, IR 

Teat DescriDtioq 
Lead, FAAS. 
Total Pet. Hydrocarbon. IR 

~~llectd: 02/U/93 Cmtego~: SOa. 

Ree4lt 
6.0 5.0 

Collrctd: 02/U/93 

w ksi!9.& 
5.0 5.0 

Collect&: 62/U/93 

&?A& Ilio!& 
5.4 5.0 

Cdledtd: 02/11/93 

Raeult u 
8.7 5.0 

~ollactdr 02/U/93 

Reeult L&d& 
23.1 5.0 

Collectedr 02/U/93 

w Limit 

K12.5 12.5 

1260.0 5.0 

ca11ectcld: 02Jl1/93 

w I&0&L 
18.60 12.5 

CBtmgoby: sop. 

catsgory: SOIL 

g&& j@alvzed & 
t&q/kg 02/19/93 XA 

categoqr son. 

u qnalvzed & 
mg/kg 02/19/93 XA 

cmtego~: SOIL 

Onite Analyzed By 
mgjkg 02/19/93 K- - 

utaguq: SOIL 

qnits Analvzed &y 
mg/kg 02/17/93 CPV 
mg/kg 02/19/93 KA 

catagoqr SOIL 

w &lalvzed & 
mgfkg 02/17/93 CPV 

543.0 5.0 tug/kg 02/19/93 KA 

co11ectrd: 02/11/93 cate9o~: son 

&&& w f&&= Analyzed fi 
140.0 5.0 q/kg 02/19/93 KR 

~ollactdr 02/U/93 Catrgoxy: SOIL 

- Limit u Analvzed $fy 
<12.5 12.5 mgfkg 02/17/93 CPV 
173.0 5.0 nq/kg 02/19/93 KA 



order c ¶342-a95 Prnga 6 
aaf lo/93 16 114 TEST F@Sf&TS BY SAHPLE 

r~ 

WI-: 4~ m-12 sofl e 3.5*-s* Collectdr 02/n/93 cd.glY~~ son. 

Test Deacri~w &=g.& ur!la onits Analwed & 
Total Pet. Hydrocarbon, IR 23.2 5.0 q/kg 02/19/93 ia 

sup1rr 4zAs 68-12 soil I2 6.5'-10. Co11actedr 01/11/93 catm+nryt son 

Test DeacriDt~ @g&l& u LzLaa ma1v-d BY 
Total Pet. Hydrocarbon, IR 5.8 5.0 lag/kg 02/19/93 KA 

I 



or&r I 93-02-295 PWI 
02fMl93 l&14 YEW REM15 9'1 WPLE 

svp1e Dncriptim: SWA soil 13.5’~5’ Lab MO: 02n 

lest 0ercrfptlc.x Tot. Pet. Wydrarrtca, F1o Method: WJU-E.olSm Tent Code: TPHJO 
collected: 02/11l93 categ.Yry: ml‘ 

-7 

1 

I -. - 



ordcr,93-02-295 Ihoe a 

02ROn3 l&14 YES, RESVLYS BY SAMPLE 

-'ulple Oe*crlptlax S&A Sail D 1X5'-15' Lda "0: 04A 
Tat ocrcriptlm: let.,. YCLP m+sir. Method: sus4a~l311 Test code: "_mP 

Collected: 02/11/93 c.tegory: SOIL 

SESJLY 

<a.50 

2.17 

-.0.50 

-Gu.010 

eo.10 

‘il.05 

SO.020 

co.020 

L,I(IY 

0.50 

1.0 

0.50 

0.010 

0.10 

0.050 

0.020 

0.020 

4ocFR 

LIWY 

5.0 

100 

5.0 

0.2 

5.0 

1.0 

5.0 

1.0 

cmc 

FACYDR OAlE MALYSl 

1 0211am CPY 

1 0?/18/93 m 

I 02nam cm 

5 02118/93 KM 

1 02/18/93 CP" 

1 0*,19/93 CP" 

2 02/18/V3 UK 

2 02/18/93 UI: 

EXYRACYEO 02/16/93 
""ITS =¶A 

Results WC matrix spike-corrected in accordance with N&c6 Method 1311. 



PARMETER US YUPBER 

12674-11-z 

Aroshlor-1221 lllD4-28-2 

Arochlor-1232 11141-16-5 

Arochlcr-1242 53469-21-9 

12672-29-b 

Arochlor-1254 llW7-69-l 

11096-82-5 

lroch,or-1262 

LI”IT 

o.D62 

0.082 

0.062 

o.Da2 

0.082 

0.002 

0.082 

0.082 

0.082 

auAK 

ND 

MO 

“0 

ND 

w 

“0 

MO 

“0 

“0 

B!JNK 
I.*"** 

0.08 

0.08 

O.OE 

0.011 

0.08 

0.08 

o.oa 

o.oa 

0.08 

SJRROGLTE ZIIEDJVEW L,“ITS 
Decachlorobiphmyl 114.0 24 . 150 

T~t~.*lO~O-~-X~lNK 108.9 24 - 150 

- 

EXTRACTED 

DATE auw 
A"AL"ST 
I"STRU(LE"T 
cmc fACToR 

UMITS 

OUIUPJ 

02/17/93 
JLH 

Nna 

1 

marks 



PhsAmElER uSuu(BEP 

fwidinc 110-66-l 

1.4~Dicblorobenzene m-46-7 

Total creso,r .._.. _.. 

Hexachloroethure 67-72-l 

Yitrotmntme 98-95-3 

Wex~chloroLut.dlcne s7-68-3 

2.4,6-Trichlorqk”oI 66-06-2 

2.4,5-Trichlorophcnrrl 95-95-4 

2.4.Dinitrctoluenc 121-14-Z 

Hexachlorobenzene 11.5-74-l 

%sntach,w@wn.,l 07-76-5 

RESULT LIlUl 

“0 50 

"0 50 

Ilo 50 

w 50 

no 50 

M 50 

"0 50 

NO 50 

"0 50 

"0 50 

10 100 

lest code: SWYCLP 

SLAHK 
BLANC LI”I, 

w 50 

"0 50 

"0 50 

lm 50 

YO 50 

UD 50 

uo 50 

Ilo 50 

110 50 

NO 50 

NO 100 

SXROXTE XllEaMRY LWlTS 

2-FLwrGp!lenal 69 21 - loo 
Pheml-d6 63 lo- 94 

Uitrobenzem-d5 93 35 _ 114 
2-Flwrobiphenyl 93 43 . 116 

2,4,6-Tribrmc,,hewI 75 10 . 123 
TerphcnyL-dl‘ 57 33 - 141 



adtr . 93-02-295 e.* 11 
02/20f93 16:14 TES7 RESULTS 81 WPLE 

supl+ Descriptbm: .30-A soil a 13.5’-15’ Lib uo: w 
7.H Dcscrlprlm: Vol~tiln TCLP PATGCms “*thod; suM6J2.bo Test cob: v-TCLP 

Collecfcd: 02/11/93 catewry: SXL 

PAIUWETER us HLwaEP 

Vinyl chloride 75-01-4 

1.1~oichlcrathme 75-35-k 

2-9utuml?a 78-93-3 

chlorofcn 67-66-3 

1.2~Dlchloroethan 107-06-2 

a.?nzcM 1143-2 

Tetrachlorartham 56-23-5 

Trichtaroethae 79-01-b 

lttrachloroethen 127-18-4 

Chlordlenlme 106-90-7 

OUYK 
LIMIT BLANK Ll”lT 

50 Ilo 50 

2s M 25 

50 wo 50 

25 "0 25 

2s "0 25 

25 "0 25 

25 "0 25 

25 no 25 

25 "0 2s 

25 No 2s 

-. 

-\ 
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ordrr ‘ 93-02-2-a Page 12 

lwMl93 16,lC EST RESULTS BY SwfLE 

'-'*rple Ocrcrlpt~m: SS-9 Soil P 3.5'4 Lab Wo: 071 

rut Description: Tot. Pet. ll,droc.rba~. FID Method: SU346~6015tD Test Coda: ?Pll-f0 
Collected: OUlv93 category: SOIL 

PARMEYER 

TOTAL PETROLEW HYDROCARBONS 

OWK 

RESULT LlMl 8WK LIIIIT 

40 10 m 10 

SatWe Descriptim: SE-C Soil a 3-S'-5' Lab no: 111 

Test Dercriptlm: Tot. Pet. Hydrocarbon, FID Method: SW&.5_8d1510 Test Code: TPH-FD 

I collcctd: 02,11,93 categm-y: SOIL 

Sanptt Description: SE!-D Soil a 3.5'-5' Lab "9: 144 

Test Descriprim: Tot. Pet. Wydrocarban, FID nethod: aawpOl5~ Test Code: TPH-FD 
Co,lectcd: 02111193 category: SOIL 



order a 93-02-295 Page 13 
02fMfQ3 WI4 lES1 RESUllS IT SMPLE 

Surpk oercriptlon: SO-0 0011 a 3.3'4' Lab "0: WA 
Test oescriptlm: Tot. Pet. nydrwrbm. FIO Ilcthod: SiU46~001~ Test code: YPM_M 

Collected: OUlln3 carqcry: SOIL 

BUNK 
PAER P.EsuLY LINT SUU LIWIT 

TOTAL PETROLELM llYOROCARECUS 40 10 "0 10 

kul*tiulRul Inforrrtim: 

EYTRACTEO 02/1a/93 
OATE R"" 02/18/93 
AWLIS, u 
IYsrRwE"r HPII-1 

talc FACTOR 1 

UNITS rpsll;g 

.- 

-7  

smp1e oercriptirm: -a-E Soil a 3.5'~5' Lab "0: 471 
Test Oescriptfon: Ya. Pet. H@ocartmn, il0 Method: sw346_801yC Test Code: YPH-F0 

co,,ecxd: 02/11/Q3 category: SOIL 

-. - 



or&r I 93-02-295 
02,20/93 16:l‘ TEST RESULTS (I, ShNPLE 

Pose 14 

I-~ vnpk Dercrlption: SE-F sail a 3.5'~5' L&l "0: 204 

rest Dtrcrlptlm: rot. Pet. "yr*ourbao, FlD lmhod: suseyJ15Kl Test co&: ww-FD 
Collected: 02/11f93 categcf: sot1 

0lesct cv 10 "0 10 

EXTRACTED 02/1.5/93 

DATE RlJll 02/18/93 

ANALYST KA 

IYSlRU4EWT "PI,-, 

mtc FACTOR 1 

UNlTS Wks 

Saaplc Description: 58-G Sail a 3.5-S' Lab "0: 2a 

Test Description: Tot. Pet. H~raarbon, fI0 Method: 2u846-8015Y) Test Code: TPH-FO 
Collects,: 02,11,93 Carcwxy: SOIL 

EXTRMTEO 02110193 

DLiTE R"" 02119193 

AN*LIST c4 

IWSTRI)YENT WlI*l 

CONC FLCTOR 1 

"",TS w/kg 

SnplC Description: 58-J S",, a 3.5'75' Lab "0: 291 
Tert Dercriptim: Tot. Pet. Hydrocwbm. flD 8krhad: ~~0015n, Te*r Code: TPH-FD 

Collected: 02/11/93 category: SOIL 



-. 
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WENT: +-J-d ,.. 

DATEOFSAMPLE:-L+st LId43 

DATE RECEIVED: ZJl4~ 1 

DATE OF ANALYSIS: Lllg.LI’cI 

ANALYST t+ 

MATRIX: SC’, \ 

ANALYTICAL QUALITY CONTROL 
REQUIREMENTS 

TPH BY GC/FID (SW646 METHOD MODIFIED 6015) 

PETROLEUM IDENTIFIED: 

CAu0!3ATlON CURVE DATE: q/2$/+ 3 %RSD: 

ME-i-HOD BLANK DAILY STANDARDS 

DSl: lfi-7,. 

DS2: IOy’l. 

CONTROL SAMPLE 

106-I 

MATRIX DUPLICATE MATRIX SPIKE 

SAMPLE # cc 3 C~&.% - g3 2Li4 SAMPLE I q~C2L’is-2yR 



Louis 8. Astbury Co., Inc. 
ENVIRONMENTAl. SERVKXS (317) 230-1471 

5933 WE!3 71ET STREET lNMANAPO!,S. INDW 46278 FAX om 23m7a - 
3AiE RECEIVED 

HNTB INDIANAPOLIS ’ INORGANIC QA/QC REPOW&NO. 

FEB 2 4 mi 
CLIENT NAME: HNTB 
PROJECT IO: Crane NWSC Tank Farm 
ESG LAB No: 9301636 

RO! ITE TO: 
I--- 



’ 

Louis B. Astbury Co., Inc. 
ENVIRONMENTAL SERVICES (317) 290.1471 

-. 5933 WEST 71ST SWEET INDIANAPOLIS. INDIANA 46278 FCJ( (317) 29@1670 

INORGANIC QAlGC REPORT 

WENTl’UhiE: HNTE 
PROJECT ID: Crane NW!32 Tank Farm 
ESG IAH No: 93-01437 

ANALYSIS I= Fluhpoint 

TPH - IR 

TOW Chmmium 

k 
/ ._I TCLP Chromium 

K!W Silver 

CHECK SPIKE 
DATE BIANK FOUND TRW XREC HXMDW 

024643 NA 82 61 NA NA 

0245-93 #. 85a 916 94.00% 30. 32 

0241~66 I <0.!509 OS9 1 66.00%l0.66!3 66. 

01-29-63 <0.506 1.03 1 103.00% 21.8 106. 

0243-63 a.+0 1.66 1 166.00% 0.66 66. 

0243-93 <0.500 ‘1.02 1 102.00% 0.76 76. 

02-w-93 I a.100 0225 0.25 9o.om 0.89 89. 

iCLP Cadmium 02-03-63 <0.050 0.217 0.2 109.00% 0.199 99. 

TCIP hnic 02-W-63 a.010 0.021 0.02 105.00% 0.046 115. 

TCLP Selenium 02-W-93 (0.010 0.013 0.92 95.00% 0.021 52 

TCLP Barium 02-l o-63 <l.ao 1.1 1 110.60% 21. 105. 

TClP Mercury 02-l o-93 <O.OMO 0.6046 0.005 93.00% 0.0064 123. 

Reactiw CN 0246-63 <0.005 NA NA 

Rea.crive Sulfide 02-W-93 <O.lO NA NA 

SpK/DUP 
Fowmzww 

NA 

31.Dup 4.0 

0.315 162 

26.6 5.9 

Q)SDup NC 

<o.!ZDup NC 

<O.lDuo NC 

<.05Dup NC 

<OlOup NC 

<.OlOup NC 

,l.lOUP 0.52 

<.OlOup NC 



I 
\ 

-_ 
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O.tm Fllc: 0:\011493\ 0561005.0 
Opr.t.x: Hack overtm 
OH. kciwlrd: l4-Jwrrn 
I(cthd Ffte: m.F .Y 
srpt* w 93011&7-011 citirms Ga 
IlilCdl- Informtlm: TCLP coil, method cb+. dil=S.WO 
nott1e hnbcr: S 
rota1 Mube? of caapxrdr scrcmed: 16 

t.: 
Gw4 

1r*a S.S”tt 6.x Arc. 
6 1,2-0lchksroeth.nc-d4 10470431 1144166V 1 56.27 1 934 92!i Ok 74% - 12,x 

12 TObene49 absvon 2R42182 1 49.57 1 ppxl96%ok 01% - 1177 
16 4-&-amflwrcerl2m 13016131 1413826C 1 47.36 1 RX1 92% ok 74x . ,21x 

*no SumAs” 6EPom: 40 t&l/L 

FILE: 0:\011493\ moiom.0 

CorpDurj YelIe: ft.,.: Arta: *vs Calib Calwlawd ‘I % 
aesulr 



APPENDIX F 

SAMPLE CHAIN OF CUSTODY 
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CHAIN OF CUS a J’DY RECORD 
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CHAIN OF CUSTODY RECOAD 
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APPENDIX G 

IANDFARMING GUIDELINES 

INDIANA DEPARTMENT 
OF 

ENVIRONMENTAL MANAGEMENT 



INDLANA DEPARTXENT OF ENVI~'R!AL MANAGEMENT 
OFFICE OF ENVIROmDWTAL RESPONSE 

LEAKIl?G UNDERGROIIND STORAGE TANX SECTION 

"Guide&es For Landtreatment' 

L DRAFT 
FOR DISCUSSION 
PURPOSES ONLY 

December 1990 



This docment is provided for guLdance purposes only to the 
mgulated community. 

require 
unusual circwtances and sgeclal conditions 

may taking additional meaisures or providing other - 
information than what is requested in this document. 

Before any landtreatment project is initiated, prior apgxoval 
'must be obtained from the Indiana Depaaztment of Environmental 
Management after subanitting a landtreatment plan containLug the 
following infczmation? 

1. 

2. 

Soil type (USDA soil textnxes) and esttited guantj.ty of 
contamLn.ated materials (i.e. 60 cubic yards - gasoline 
contaminated silty clay loam, 800 cubic yards -diesel 
ContamLnated sandy loam and eta.); 

Topographical and soil sproey maps of the area to be 
landtreatsdwitblocationof landt.reatmentpl..ot indicated 
as well as: 

* 

3. 

4. 

5. 

6. 

7. 

/ 

-a. land use of area (urban areas axe not considered 

b. 
suitable), 
location of surface vaters and'drainage ditches, 

C. depth to ground water (includes perched or seasonal 

d. 
high water tables), 
location of nearby sewers or other utilities that 
could be impacted, 

Indication of liner or other impervious surface for 
storage and placement of contaated soils such as - 
compacted clay, viggueen, paved lot and etc. Visqueen is 
preferred and,should be at least 20 mils in thickmss; 

rype of run-on and'xun-off control forlandtreatment plot 
(b erms , dikeS=, sheltered storage and etc.). Berms or 
dikes must be constructed of an impervious material or 
overlapped with the liner. They must also be built up 6 
inches higher than the soils being landtreated. Beasures 
that will be taken to treat and/or dispose of any waters 
coo*Ysulated in the laudtreatment piot shouid also be 
included; 

Use of any bacterial agents, fertilizers or aerators to 
acceleratedthebiodegradation of contaminates (if so, Ln 
what treatment ratios or concentrations will they be 
applied or maintained); 

Maximum depth/average depth of contazinated soils in 
l.andtreatment plot (16 inches maximum depth is 
recommended to promote aerobic conditions); . 

Frequency of tilling or aeration of contaminated soils 
(daily, weekly and etc.); 

- -_ _-. ., _._Ti.. .- ..~ -. -yyY-: :; 
~... . 

: 
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8. Repzesentative sampling (one qab sample per 50 Cubic -. 
yards for the first 500 cubic yards and one sample per 
100 cubic yards for greater quantities; for example 1,000 
cubic yards would requfre 1S grab samples total - first 
SOO/SO = 1.0 plus the next SOO/lOO p 5) to verify adequate 
treatment of contaminated soils as well as sampling of 
underlying sofls to verify the contaminates have not 
migrated or leached to other soils. This may include 
griding for sampling of the landtreatment plst. All 
samples shall be collected from the lower 6 inches of the 
contaminated soils. TO help reduce the cost of repeated 
sampling to verify adequate tteatmentoi soils the use of 
instruments such as an OVA or ENU for field screening of 
soils is' acceptable when capable of measuring the 
contsdnates . HouWer, the final samples for treatment 
confFrmatLon must be swtted for laboratory analysis; 

9. Indication of final depositionof contaminated soils once 
they have been properly treated (i.e. redeposited in the 
tank pit, left in lsndtreatwsnt plot and etc.). It 
should be noted that before any contaminated soils can be 
deposited off-site on' another property (owned by a 
different party); they must ba treated to one (1) part 
per million of total petroleum hydrocarbons and given 
clearance from the Office of Solid and Hazardous Waste 
Management, Special Projects Section (317/232-4473); 

-- 
10. tlpdates should be snhmitted to the site manager assigned 

to your case at the address listed below at least every -. 
3 months; reporting the status of the project, analysis 
or field screening results and any other pertinent 
information. 

Once this information is .available, please send your 
Landtreatment Plan, all pertinent supporting information and rhe 
incident number with all correspondence to the: 

Attention: Site Wger 
lndiana Department of 8nvirDnmental -gWent 
Office of Environmental Response 
Leaking Underground Storage Tank Section 
2321 Hrecutive Drive 
Indianapalis. IN 46241 

AC 317/243-5022 
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Date: 

From; 
To: 

Subj: 

Ref: 

Encl: 

13 May 1996 

LCDR Gregory L. Utley, NREEULANT 
Mr. Jim Hunsicker, Environmental Program Manager, Crane 
Division, Naval Surface Weapons Center 

EVALUATION OF ENVIRONMENTAL ISSUES ASSOCIATED WITH THE BULK 
FUEL STORAGE FACILITIES, CRANE DIVISION, NAVAL SURFACE 
WEAPONS CENTER 

(a) Site Remediation Study, Tank Farm, by Howard, Needles, 
Tammen & Bergendoff dtd 30 March 1993 

(b) NAVFACINST 11300.37A 

(1) Evaluation of Bulk Fuel Storage Facilities and Bulk Fuel 
Storage Capacity 

(2) CONVAULT Brochure 

1. During the period of 27 February through 1 March 1996, while 
on board Crane Division, Naval Surface Weapons Center (NSWC Crane), 
I was tasked with a study of the fuel oil storage and handling 
facilities. As part of the study, references (a) and (b) were 
reviewed. Enclosure (1) is a discussion of: (1) fuel oil storage 
capacity and consumption, (2) tank farm site conditions and 
(3)discussions of options for improvement. 

2. Reference (b) requires Navy facilities to maintain a 90 day 
supply of fuel, or a 30 day supply of emergency fuel on site. The 
primary fuel source for NSWC Crane is natural gas. The natural 
service is only curtailed in extremely cold weather, when the gas 
is needed elsewhere. 

3. The primary purpose of the tank farm is bulk storage of fuel 
oil, for use in heating buildings. The importance of fuel oil as 
a heating source has greatly diminished since NSWC Crane switched 
to natural gas. In recent years, fuel has only been used for 
heating an average of 3 days per year. The largest production 
facilities have 7 to 9 days of on-site storage capacity, which is 
more than adequate capacity to provide heat during the 2 to 3 days 
per year when gas is unavailable. Since bulk fuel is readily 
available commercially, the need for a large tank farm can be 
questioned. 

4. The discussion of the options is based on environmental 
concerns, which may not necessarily coincide with the operational 
concerns or contingency plans of NSWC Crane. However, from an 
environmental standpoint, option 12), dismantling of the tank farm 
and cleanup of the site, appears to be best. 

5. Portable, self contained, above ground bulk fuel storage tanks 
are available from commercial sources. Such tanks could be 
installed at NSWC Crane's mission critical facilities. The General 



subj: EVALUATION OF ENVIRONMENTAL ISSUES ASSOCIATED WITH THE BULK 
FUEL STORAGE FACILITIES, CRANE DIVISION, NAVAL SURFACE 
WEAPONS CENTER 

Services Administration has a contract with one manufacturer, 
CONVAULT. Enclosure (a) is CONVAULT's brochure. 

6. If I can be of further service, I can be reached at (502) 
821-3506. 



EVALTlATION OF BULK FUEL STORAGE FACILITIES 
AND BULK FUBL STORAQE CAPACITY 

Fuel Storage Capacity and Consumption. 

The NSWC Crane tank farm lies just east of Crane Gate No. 4 on 
Highway H-5. Fuel is brought to the tank farm by truck and then 
hauled from,the tank farm to the various buildings and production 
facilities. The tank farm was constructed during the mid 1940's 
and was expanded in 1952. The tank farm has held as many as 17 
storage tanks; the majority of the tanks have been retired from 
service and removed. At present only three of the tanks (2760 R, 
2760 S, and 2760 T, all erected during the 1970's) are still in 
service. A fourth tank (2634) is still in place, but is empty and 
out of service. 

Until recently, NSWC Crane used No.2 fuel oil for heating. The 
primary fuel source is now natural gas, which is provided by the 
public utilities. The public utility can curtail natural gas 
service to NSWC Crane if, during extremely cold weather; the demand 
is greater in other areas. Thus, No. 2 fuel oil is now an 
emergency fuel source, used only when the natural gas supply is 
curtailed. 

According to Mr. Bob Herman (Public Works Utilities), the base 
has only used fuel oil twice during the last three years; the most 
recent occurrence was 2-4 February 1996 (a maximum of three days). 
During the three day period, the three largest buildings (115, 128, 
and 150) used a total of 20,000 gallons. 

Buildings 115, 128, and 150 have fuel storage tanks with capacities 
of 60,000, 60,000 and 84,000 gallons respectively. At the rates of 
consumption listed above, the 204,000 gallons of storage give the 
three buildings a 8.5 day supply of fuel. Fuel oil is available by 
contract and can be delivered within 7 days. 

Tank Farm Site. Reference (a) discusses both HNTB's January/ 
February 1993 site investigation , as well as a 1989 investigation 
by PEDCo E & A Services, Inc. Reference (a) documents the extent 
of soil contamination at the tank farm site and makes several 
recommendations for site remediation. Soil removal/ groundwater 
remediation costs are estimated to be $130,000/$25,000 
respectively. Site visits on 27/20 February 1996 revealed the 
following. 

A. The concrete dike surrounding the tank farm appears to be 
structurally sound. However, the coating on the interior of the 
dike (apparently a bituminous substance) is severely deteriorated 
and provides little protection to the concrete. Also, seals in the 
expansion joints in the concrete are deteriorated and would allow 

Enclosure (1) 



for spilled oil to flow out of the dike. 

B. Several of uncapped fuel lines (which ran from tanks that 
have been removed) protrude from the ground. 

C. Small amounts of oil had been spilled in the vicinity of 
existing tanks 2760s and 2760T. 

Options. 

1. Upgrade the tank farm. In order to bring the tank farm up 
to current environmental protection and spill prevention standards, 
improvements would include: 

A. Construction of primary containment structures (berms), 
capable of holding the contents of the tank, plus fire flow and 
precipitation from the 24 hour, 25 year storm event. The berms 
would have to prevent infiltration of fuel into the groundwater; 
the maximum permeability of the soil would be 1 x 10-7 cm/set 
(either a clay or geosynthetic liner). 

B. Corrosion protection. 
C. Leak detection on underground piping (such as double 

walled pipes). 
D. Removal of contaminated soil from the old tank sites. 

A berm constructed to contain the contents of tanks 2760 R, 2760 S, -~ 
and 2760 T would have to contain 450,000 of fuel, plus the fire 
flow and the 24 hour, 25 year storm. Costs of a compacted clay 
liner are in the $5-6 per cubic yard range, if suitable clay is 
available at NSWC Crane. Geosynthetic liner installation costs are 
in the $0.50 per square foot range for a single layer of material. 
The 1993 HNTB report estimated costs of soil and groundwater 
remediation at $155,000. 

2. Dismantle the tanks and cleanup the tank farm site. As 
noted above, the costs of the soil and groundwater remediation was 
estimated to be $155,000. The soil cleanup needs to be performed 
regardless of whether the tank farm is upgraded or dismantled. The 
costs of dismantling the tanks is unknown: however, the costs 
should be substantially less than the costs of berm construction, 
installation of leak detection systems, etc. 

Enclosure (1) - 
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11160 
Ser 112Rf6027 

MEMORANDUM 

From: IIA 
To: 09.4 

Subj: TANK FARM 

Encl: (1) Discontinue Use of Tank Farm Bulk Storage Faciljty Implementation Plan 
(2) Procedures For Ordering and Pmcessing Receipt Documents for Burner 

Oil Number 2 

1. The tank farm bulk storage facility located at Building 2760 has been identified in previous 
environmental inspections as an environment liability due to inadequate spill contaimncnt. The 
cost estimate to bring the facility up to acceptable standards is well over one million dollars. 
Usage of burner oil number 2 from the tank farm has reduced during recent years due to a change 
over to natural gas. During this next beating season, only eleven tanks will be filled from burner 
oil that would be stored at the tank farm. Additional conversion during the next fiscal year will 
reduce or eliminate the number of buildii that would be using fuel from the tank farm. 
Buildings not supplied From the tank farm facility have been supplied under the contract as 
multiple drop. 

2. A meeting was held 22 August 1996 between the Supply Directorate and the Public Works 
Directorate (Codes 112,115,095,096 and 097) to discuss what action should be taken to 
eliminate the tank farm problem. Supply Directorate presented a recommend.ttion to convert all 
delivery of burner oil to multiple drop and elirniite the need for the tank farn : facility. Concern 
was expressed over reserve quantities for emergencies if natural gas supply or delivery of fuel 
were interrupted due to extreme weather conditions. Code 115 reviewed regulations to 
determine if there were. any requirements to maintain an emergency reserve of fuel. Since 
NAVSURFWARCENDIV Crane does not produce their own electrical power, the answerer is 
no. All desired burner oil reserve con be stored in various tanks that Code 097 now manages 
using the multiple drop contract. Code 097 is using this method for buildings already using 
natural gas, and during the past three years, this method has worked. The clause for multiple 
drop will be modified to require the addition of a meter, 150 foot hose and capability to deliver 
24 hours a dayfl days a week during emergencies. Changing the clause will co>Jer emergency 
needs and require the ‘contractor to be able to reach smaller tanks and record multidmp delivery 
quantities. 

3. Recommend that we discontinue use of tank farm bulk storage facility and purchase all burner 
oil using multiple drop. Enclosures (1) and (2) contain the implementation plan for this change 
and procedures for processing orders of burner oil. Acceptance and implementation ofthis 
recommendation will give full management of the burner oil to Public Works Directorate 
(Code 097). 



Subj: TANK FARM 

4. Supply Directorate point of contact is Mr. Ron Crew, Code 112R, extension 4999. 

DONALD P. SCHULTE 

2 



DISCONTBJUE USE OF TANK FARM BULK STORAGE FACILITY 
IMPLEMENTATION PLAN 

A. Fax request to Defense Fuel Supply Center (DFSC) to modify requirement as follows: 
1. Delete line item X27-461 
2. Modify line item 527-462 to: 

l-T/-l-W W/PUMP, METER AND 150 FT HOSE 
INTO li50,OOO. 8/30,000,2/25,000,3/20,000, l/15,000 
1/12,000,6/10,000,1/8,000,1/6,000, lR,000,3/1,500, 
3i1,OOO and 4/270 GAL TANKS 
MULTIPLE DROP 
NORMAL DELIVERY 0700 TO 1500 HOURS 
SHOULD CONDITIONS DICTATE, DELIVERY 
MAY BE REQUIRED 24 HRS A DAY, 7 DAYS 
A WEEK AS DETERMINED BY GOVT PERSONNEL 
DELlVERY TICKET REQUIRED FOR EACH DROP 

ACTION: Code 115,116 
COMPLETE BY: 27 SEP 96 

B. Develop an Emergency Fuel Delivery Plan 

ACTION: Code 097 
COMPLETE By: 11 OCT 96 

C. Issuehransfer all usable tie1 to other sites. Issue Burner Oil #2 to Code 097 for building 
tanks. Transfer Diesel Fuel to either building 3280 or 3 as appropriate. Code 097 will 
provide issue card to Code 115 for burner oil #2. Code 1122 will record transfer on fuel 
report and notify Code 115 of residue at tank farm that was unable to bc transferred or 
issued. 

D. 

ACTION: Codes 096,097,115,1122 
COMPLETE BY: 11 OCT96 

Survey fuel remaining on Supply records located at the tank farm that was not 
recoverable. 

ACTION: Code 115 
COMPLETE BY: 18 GCT 96 

E. Implement new procedures for providing burner oil #2 to all buildings including reserve 
fuel transfer. Code 115 will work with Code 097 to teach them the ordering process. 

ACTION: CodeO97,115 
COMPLETION: 18 OCT96 
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F. Transfer control of the tank farm to Code 095, Environment Protection Department, 

ACTION: Codes 111,092,095 
COMI’LWTION: 25 OCT 95 

G. Clean/purge all tanks, pipelines, valve and pumps of any remaining fuels. 

ACTION: Code 095,097 
COMPLETION: 1 JAN97 

H. Implement action to disassemble and clean tank farm area to EPA requirements. 

ACTION: Code 095 
COMPLETION: 1 JAN 1997 

2 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

PROCEDURES FOR ORDERING AND PROCESSING RECEIPT 
DOCUMENTS FOR BURNER OIL NUMBER 2 

Defense Fuel Supply Center sends survey for two year requirement for burner oil #2 to 
Code 097. 

Code 097 receive request for two year requirement of burner oil #2. Code 097 sends 
requirements to DFSC for multiple drop of burner oil #2. 

DFSC contracts for the fuel requirements. Notification is sent to NSWC Crane Division 
that contract line item has been awarded and who received the award. 

Code 097 determines amount of fuel required for the up coming month. 

Code 097 submits requisition to Code 116 to place a delivery order for the designated 
month. 

Code 116 calls the company and places a delivery order for the designated month. Send 
notification to Code 097. 

Code 097 will schedule fuel deliveries with the company providing tank locations and 
dates to be filled. 

Code 097 receives the fuel into tanks at various buildings. 

Forward receipt paper(s) to Code 1121, building 41 SE the same day fuel is received. 

Code 1121 processes the receipt to ILSMIS and forward DD250 to DFSC within two 
days after receipt of fuel. Code 1121 will close out end of month (ZRT) for all receipts. 
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July 1,1997 

Mr. Lee Benson 
U. S. Army Corps of Engineers 
9799 Billings Road 
Fort Harrison 
Indianapolis, Indiana 462 16 

/ ‘~- 

.- 

,- 

Re: Underground Storage and Above-Ground Tank Closure Report 
Tank Farm Defontaminatioa - Crane Sarirce Warfhre Center - Crane Diiion 
Storage Tank Removal and Inatalhtion P-m 
Stntewide Indiana 
DACAZ7-94-D-0013 D.O. # 55 Case DC 

Mr. Robert F,. Lee 
Crane Environmental Protection Department 
(812) 854.6158 

Dear Mr. Benson: 

The following report describes activities performed by Sverdrup Environmental, Inc. (SvE) during 
the removals of both above and below-ground storage tanks fkom the Tank Farm at Crane Naval 
surface warfare center (CNSWC). 

SITE ACTIVITIES 

Field Aciivitks Smnmaq 

On April 24 through June 16, 1997 a total of seven (7) AST’s and one (1) UST were removed, 
cl&, cut up into salvageable sized piaxs, and stacked on-site for later diqosal by others. A 
site location map showing the tat& locations is pnxnted in Figure 1. Tank information show@ 
tank number, size. and contents is shown in Table 1. 

During the AST and UST contents removals, a total of 22,950 gallons of product, sludge, water, 
and oily residue were removed and transported off-site to either E.S.I. recycling facility in 
Indianapolis or Warrior Oil Set-vim facility in Franklin, Indiana. Disposal donrmentaton of the 
tank contents is presented in Appendii I. 



- 

Table 1 - Tank Summary 

2634 43,wo Empty 

2760R 200,ooa #2FlJelOil 

2760s 125,ooo # 2 Fuel Oil 
2760T 125,000 # 2 Fuel Oil 
WASTE OIL - Horizontal W’J’3 Waste Oil 
GASOLINE - Horizontal 2,000 Gasoline 

UST 10,000 # 6 Fuel Oil 1 

Chronology of Events 

April 24,1997: Warrior Oil Service (Warrior) removed and transported approximately 3,000 gallons 
of waste oil from the 8,000-gallon, waste oil, above ground tank (AST). 

April 25, 1997: One (1) sample was obtained to characterize the tar& contents. The sample was 
submittad to Specialii Assays, Inc. in Nashville, Tennessee to be analyzed for TCLP RCRA 
metals, TCLP volatile organic compounds (VOC’s), TCLP semi-volatile organic compounds 
(SVOC’s), and PCB’s. 

April 28 and 29,1997: SvE subwnlmctor Environmental Monitoring Systems Corporation (EMSC) 
mobilized equipment to the jobsite. 

April 30, 1997: Warrior removed and transported 400 gallons of fuel oil/sludge horn the 15,000- 
gallon AST and 2,600 gallons from the 200,000-gallon AST, to their Franklin, Indiana facility. 

May 1, 1997: Warrior removed and transported 1,800 gallons of product from the 200,00-gallon 
AST. EMSC removed the above-ground piping and fill lines contents. 

May 2, 1997: EMSC completed flushing all above-ground piping aud began demolition of fill 
piping and opening of AST hatches. 

May 6, 1997: Warrior removed and transported 5,500 gallons of product from the 15,000 and 
200.000-gallon AST’s. 

May 7, 1997: Began cleaning the western most 125,CK&gallon AST (2760T). Warrior removed 
and transported 4,100 gallons of product from this tank. An additional 1,000 gallons of product 
was transferred from the 125,000-gallon AST to the lO,OOO-gallon underground storage tank 
(UST) located near building #2760. This transfer was performed to decmase the sludge tbichess 
in the 10,~gallon UST so tank contents could be removed. Approximately 400 feet of piping 

- 



has been demolished to date. 

.- 

May 8,1997: EMSC completed cleaning the western most 125,000-gallon AST. Approximately 
400 gallons of product/sludge was transferred into X-gallon drums because the vacuumtmcknot 
on-site this day. The SS-gallon drums were later emptied by E.S.I. and transported to thei 
facility. 

h4ay 12, 1997: Warrior removed end transported approximately 1.200 gallons of product/sludge 
from tbe 10,OOO-galkm UST at buiIding 2760. SvE collected five (5) soil samples from the AST 
area. These samples were submitted to Specialii Assays. Inc. of Nashville, Tennessee. Two 
of the five soil samples were analyzed for total petroleum hydrocarbons (TPH) using Method 
8015. All five of the samples were analyzed for flashpoiiitabii u&g Method 101OM. Soil 
sample locations are shown in Figure 1. A summary of analytical results for soil samples is 
presented in Table 2. 

May 15,1997: Specialty Servkes Hszardous Waste (SSHW) of Indiipolis. Imliana removed arxl 
transported approximately 2,400 gallons of product/sludge to E.S.I. in Indianapolis, Indiana. 
Warrior removed and transported approximately 900 gallons of water/product. Both removals 
were from the lO,OOO-gallon UST. 

May 16.1997: SSHW removed and transpoti 1,000 gallons of gasoliilwater from the 2,OOO- 
gallon AST. 

May 21.1997: SSHW removed and transported approximately 800 gallons from tbc 10,~gallon 
UST. A total of 3,900 gallons of product/sludge was removed from the lO,OOO-gallon UST to 
date. SSHW also removed and tmnsported approximately 200 gallons of product from the 8,000 
and 2,OCGgallon AST’s. The cleaning of both the 8,COO amI Z,OOO-gallon AST’s were completed. 

May 22, 1997: SSHW removed and transported approximately 50 gallons of oil residue that 
remained in the pipelines at buildings #2760 and #2627 @ump houses). EMSC completed tbe 
cleaning and contents removals of all the AST’s and UST. All AST’s are ready for demolition. 

June 4, 1997: An excavator/shear @ma&u PC3OOLC) was mobilized to the job site. 

June 5, 1997: Tank Environmental Technologies (TET) began to shear the tanks. The 43,000- 
gallon AST was the f&to be cut apart. 

June 6, 1997: TET completed shearing the eastern 125,000-gallon AST. Began shearing the 
200,0X)-gallon AST. 

June 9.1997: TET complctcd shearing the western most 125,000-gallon and the waste oil 8,000- 
gallon ASTs 

June 10, 1997: completed the shearing the 15.000 and 2,000-gallon AST’s. The shearing of all 
AST’s is complete. Began torch cutting some of the larger sections of metal into smaller sections. 



June 11,19!37: TET xemoved the lO,ODO-gallon UST from the ground. SvE collected seven (7) 
confirmatory soil samples from the UST excavation. Soil samples were submitted to Speciali 
Assays, Inc. for TPH analysis using Method 8015. The excavation was observed to be clean. 
The piping associated with the UST was removed from the excavation and placed with the 
stockpiled metal debris. 

June 16,1997: TET completed cutting aad stockpiling the remahing steel. 

Table 2 - Anaiytical Results Summary for AST Contents Characterization 

,X1 ND m I 
ND - Not Detected above the method dotcction 
mg5 - h4iUigrams per Liter - ppm 

- 
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UST REMOVAL ACTWITIES 

Responsible Party 

The UST was owned and operated by CNSWC. The UST which was removed &rn the site, 
contained #6 fuel oil. 

UST Contractor 

The UST removal was performed by SvE under the Storage Taok Removal and Installation 
Program - Statewide Indiana wn@act (DACA27-94-D-0013, DO #55) with the US Army Corps of 
Engineers (USACE) - L&sville District. ‘Ihe SvE world headqoarters is located at 13723 Riverport 
Drive, Maryland Heights, Missouri 63043. 

UST Site Description 

The site is located adjacent to a AST Tank Farm containment area near pump building 2760, 
CNSWC, Crane, Indiana. A site location map is presented in Figure 1. 

One lO,OOO-gallon steel UST existed at the CNSWC facility. The UST was used to store # 6 fuel 
oil, A site map showing the UST location is presented in Figure 2. The UST was pMlanently 
removed &om the ground on June 11.1997. The UST did not have a leak detection system. During 
removal activities, evidence of previous spills wae not observed. Tank tightness results or mported 
UST closures near the site were not identified. 

The site soil characteristics encountered during removal activities include a brown silty clay with 
some thin sand layers and subrounded sand and gravel sized fill. 

Excavation 

On May 15, 1997, was partially uncovered to gain access for contents removal. Appmximately 
3,100 gallons of product/sludge was removed from the UST by SSHW and Warrior. The UST 
contents and cleaning fluids were transported to E.S.I. facility iu Indianapolis and to Warrior’s 
facility in Fmnklin, Indiana 

On June 11, 1997, The UST was completely uncovered in preparation for pe.mmmlt removal. 
Approximately 800 gallons of product/sludge was removed from the UST using a vacuum truck 
The UST’s interior wti cleaned in-place prior to beii removed fiwm the excavation. During the 
UST excavation, indications of soil contamination were not observed. Air monitoring was 
performed during field activities using a organic vapor monitor (OVM). No significant 
measurements were detected near the UST or excavation. 

Approximately eighty (80) cubic yards of soil were removed during the UST removal activities. 
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Following UST removal, the steel UST was moved to a central area where it was mechanically 
sheared into eight (8) foot sections and stacked. Disposal of the remahring scrape steel will be by 
OkXS. 

Field screening and laboratory analytical results indicated TPH concentrations wcrc not detected in 
any of the soil samples analyzed. Following laboratory analysis, the soil was placed back into the 
excavation. 

Snmpling and sampling results 

A total of seven (7) contirmatory soil samples were collected from the UST excavation and 
submitted for laboratory analysis. Sample location and identitlcations are presented in Figure 3. 
The samples were obtained using sampling methods outlined in the IDEA4 fIST Gui&nce Manuel. 
The samples were labeled, packaged using standsrd chain-of-custody (COC) procedures, and then 
sent via Federal Express for overnight delivery to Specialized Assays, Nashville, Tennessee. Four 
(4) wall samples (NOWALL, EASTWALL, SOWALL, and WESTWALL), two (2) floor 
excavation samples (EAST BOTTOM, WEST BOTTOM), and one (I) stockpile sample 
(STOCKPILE), were collected during the UST removal activities. 

Between sampling events, all sampling equipment was decontaminated by a initial wash using 
Alccnox* and potable water solution, rinsed with potable water, rinsed with deionized water, and 
allowed to air dry.: 

All samples were analymd for Total Petroleum Hydrocarbons (TPH) using EPA Method 8015. A 
sununary of analytical results is presented in Table 2. The analytical laboratory reports and COC 
log is included in Appendii II. The. analytical results indicate TPH concennation were not detected 
in any of the soil samples analyzed. 

Table 2 - Analytical Results Summary for UST Removal 

ND -Not Detected above the method detection limit 



BacldiBing 

Approximately eighty (80) cubic yards of soil were excavated during the UST removal activities. 
The remaining excavation was backfikd with approximately 15 cubic yards of select grauular 
backtI1. 

CONCLUSION 

Svedmp Envimnmental, Inc. hereby concludes that the 1 O,OOO-gallon UST has been removed in 
accordaoce with construction industry standards and regulatory statutes governing nmoval of 
underground fuel storage tanks. 

Based on laboratory analytical results, SvE concludes that target concentrations of suspected 
contdnants in soil samples collected fkom within the excavation are below IDEM clean-up levels 
that are indicative of environmental soil contamination, themfore, no additional soil removal is 
required. A UST system closure report form is presented in Appendix III. 

Sverdrup Environmental, Inc. appreciates the continued opportuoity to provide environmental and 
engineering services to the United States Army Corps of Engineers. Please do not hesitate to call 
if you should have any questions regarding this report. 

SVERDRUP ENVIRONMENTAL, INC. 
(3 14) 770-4078 
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GRASS J- 
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/- 

EXCAVATION LIMITS 

lO.OOO-GAUON UST 
EAST soTToM 

3 ,I 
CONTAINMENT WALL 

LEGEND 

l usr “,a SO11 SAMPLE LOCATION AND IDENTIFICATION 

cl 1p ;o , 

FEET 

SITE MAP ow: DES.: PRMCT NO.: 
PTS 

CLOSURE REPORT CHKD: APPO: 000119 
FGURE NO.: 

9waBm@ TANK FARM DECONTAMINATION D*TE: REV.: 
CRANE, INDIANA 7/l/97 A 2 :H.A”ONYEUTLL 

.:\wol,o\pc\“o”.~.t”~l.~. 



Appendix I 



h 
WIN. Inc. 



IT IS HEREBY CERllFlED La( Warrior Oil Service, inc. has meived md prowsed 
ICOO gallon+ of non-haunlous waste W~I~XCII our Rankfin, IN facitiy. 11 iiftihercatifiod 

\lut said waste wau has been dispsed of properly & according to EPA Rcgulstions and Ule city 
of Franklin. 
Genenior: N.S.Y.C. --..- ~.._.--- 
Rcctiv&g Daw 5/15/w 
I 

Invoice/Shipment No.(sj: d 96 74 



v 
lb: NSWC TANKFARM 
Savok#: a292 

sta!eoflndhM 
sDdimmDcpuimcntof~hduuecmrnc 
327~A1tide3Gme1icCo~Uiond 
operudrluobllcWuta Warhhtmau 
Fe 
PmultNo. 2076 

cky ofsrldimrapolls snbtfhl Dhcluqe Pamit No. 495303 

stbtoofslldhn 
ImiimubcpubnsntofErrvinramsnul~ 
Special Waste Diqmd Pamit No. 60318 



P.7 

czRmcA~oF 

QuALlzYAssuRANcE 

Re: NSWC TANKFARM 
InwAa#: 8293 

suteofIdi8zu 
hdiCiUJhp8#tdOfEwiramvlltJMuvecmem 
327LtCMicb3Gami~~rrd 
opantor’, Mobib waste w&r Pro-Ttmmat 
FSCility 
Pmmir No: 2076 

City of Miiis Indusnid Disdmrge Permit No. 493303 

stutofidii 
Indiana Dcpupmcm ofEn6ttmmamJ Minycmcllt 
spcidWutnDiqmdPatnitNo.60358 



On this date, May 16, 1997, the following 
quantity of Materlal was received by 
EnviroSolve Envbnmental Management, Inc. 
%or treatment, rechnatlon, and/or disposal in 
strict accordance with all local, state and federal 
mgolations. 

Generating Locationz SpFdany systems 
cluultity: l.ocu Gallolls 
Mak4ial; Gmoilne and W3 Fuel Oil 

Invoice Iy: 9109 
PidIe lr: 16140 

city of htdiiMpafh lnduawal oiuhaqo PamlIt No. 49!5so6 



P.9 

Ra: CMNE NAVAL BASE 
lnwioe#: 8188 

state of lndimm 

gyfybaa waste WUWhTB 

PedtNo:2076” -’ ‘- 

city of Idmqolia hduseid Disduqe Pemd No. 495303 

SWOfldiUM 
1ndiaDegssmmf0fEnvirwvncnulMurrgem#a 
Sped ibts? Disposal pamit No. 60358 

. _ 
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P.Z 

WARRIOR Ok SERVICE, tNC. 
Q.O. Box 382 

fRANKLIN.tNOlANA 46 i3: 
i31t) 7319777 
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Appendix II 
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SVERDRUP-INDIANA 6116 
ATT: PETE SAZMFI 
13723 RIVERPORT DR. 
MARYLAND HEIGHTS, MO 63043 

Sample ID: SSl 

Project: CRANE POL 

‘PI-0 j ec t Name : COE LOUISVILLE CR4NE 

Samp 1 er : T. YARPROUGH 

State Certification: 

Site I.D.: 

Lab Number: 974036983 

Date Collected: S/12/97 

Time Collected: 

Date Received: s/13/97 

Time Received; a:30 

Sample Type: Soil 

Report Puan Dil 
Anllytl Fault units hit hit Factor Date The Analyst llcthod Batch 
-_-_----------_ __--- ---- --_-- --_- --- --- --I- --- ----- -- -_---- I- 

tORG(WIC PnRnfluERS~ 
TRPH, 6C 22.8 eglkg 20.0 

6ENERnL CMNISrRv PAnAllETERS~ 
Iqnitrbility NOT IfiNITLBlE TO 200F 

ND = Not drtrcbd at the report liait. 

20.0 I S/lk/P7 d:B K.Yllkup EOIS 9460 

5/13197 16:02 I).RrrIin 101011 7312 

Flash point/ignitability reported ta the nearest 10 dcg F. 

Sample Extraction Data 

DRO E&acted s/13197 Yt cxtrxtedt 25.0 g. Extract Voluaer 1.0 11 

1’ SuRRasATE REcWERIES ** 

surrogrk I Recovery Target rung* 
-----_----_- ---------- --__----_-_ 

OR0 Surropatc,r 8’1.0 so. - 150. 

COPY 1 



ANALYTICAL REPORT 

Laboratory Number : 97+036983 
Sample 1D: Es1 

Page 2 

” SURROGATE RECOVERIES ‘4 

Sutro9atc I rttctvery 1arpet Ranqe 
--_-_---_-- -- ------_ -------- 

Report Approved By: 94lLb.u. Report Dater S/14/97 

Theodore J. Duello, Ph.D. 
Hichael H. Dunn, H.S. 
Danny B. Hale, M.S. 

COPY 1 



ANALYTICCIL REPORT 

SVERDRUP-INDIANA 6116 
ATT2 PETE SflZMPl 
13723 RIVERPORT DR. 
MARYLAND HEIQHTS, MO 63043 

Sample ID, SS2 

Project: CRANE POL 

Project Name: COE LOUISVILLE CR&NE 

Sampler : T. YGRBROUGH 

State Certification: 

Site I.D.: 

Lab Number: 97-A036984 

Date Collectedr S/12/97 

Time Collectedr 

Date Received: s/13/97 

Time Received: s:30 

Sample Type; Soil 

Report Dun Oil 
Anelyk rfcru1t Units Lieit Lieit Factor Date liar Analyst fkthod B&h 
-----I------------- _------ ----- ------ --- ------ __------ --- _--__-_ _I-_ -____ 

WJERAL CHEIWRV PARRBTERS* 
Ignitability NOT 16NITAsLE TO 200F 

ND = Not detected at the report Unit. 

flrrh pointliqnitability reported to the nearest 10 drq F. 

S/13/97 lb:02 Mlarlin lOlOll x34.! 

Report fipproved By: !‘d.d fi, & Report Date: .5/14/W 

Theodore J. Ducllo, Ph.D. 
Michael H. Dunn, M.S. 
Danny B. Hale, U.S. 

COPY 1 



CINCII-Y-S-XC&W- REPORT 

SVERDRUP-INDIhNA 6116 
CITT; PETE SAZMPl 
137G3 RIVERPORT DR. 
MFIRYLFIND HEIGHTS, NO 63043 

Sample ID: SS3 

Project: CRANE POL 

‘Project Name: COE LOUISVILLE CRF+NE 

Samp 1 er : T. YPRBROUGH 

State Cert.ification: 

Site I.D.: 

Lab Number: 97+036935 

Date Collected: S/12/97 

Time Collectedr 

Date Receivedr s/13/97 

Time Received: a:30 

Sample Type: Soil 

lkflort own Oil 
ndytr Result Units Limit Limit Factor Date Tir klrlyrt K&hod latch 
--__--_-----_-------- --------- -_---- ------ ---- ----- ---_ ---- ------ __- - 

WhwNlC PARAl!mffi~ 
IRPH, 6C NQ w 4 20.0 20.0 1 S/14/97 2157 K.Yaltup so15 9460 

‘6EMRRt CHERISTRV PWd!ITERS’ 
Ignitability MT IGNITABLE TO 200f 5/U/97 lb102 B.llrrlin IOlON 9342 

ND = Not detected rt the report liait. 

flash pointliqnitrbility rcporttd to the nearest IO deq F. 

_________________________________l_l____----------- _-____-_-_---__-------------------- 

Salplc Extrtetion Data 

OR0 Extrackd s/13/97 Yt rxtrrctcdl 25.0 gr Extract Volune: 1.0 11 

*I SURROGATE RECOVERIES ** 

Surroqate I Ruovrry Target Ranqw 
_------------ ---------- ------_-_-_ 

MI0 swroqAtc,s 90.0 50. - 150. 

COPY 1 



SPECIALIZED ASSAYS, MC. 

ANC1LYTICtAL REPORT 

Laboratory Number: 9744036985 
Sample IDa SS3 

Page 2 

** SuRROMIrE RfcllvERlES o+ 

I Recovery rarqct Rmqc 
--------__ ---__-__--- 

Report Approved By: & u. L Report Dater S/14/97 

Theodore J. Duello, Ph.D. 
Michael H. Dunn, M.S. 
Danny B. Hale, M.S. 

COPY 1 



SPECIALIZED ASSAYS, INC. 

CIIUALYTICCSL REPORT 

SVERDRUP-INDIAN6 6116 
CITT: PETE SAZMPI 
13723 RIVERPORT DR. 

-‘MaRYLAND HEIGHTS, MO 63043 

Sample ID: SS4 

Pruject: CRANE POL 

Project. Name: COE LOUISVILLE CRCINE 

Sampler: T. YARRROUGH 

---State Certificationr 

Sit.e I.D.: 

Lab Number: 974036986 

Date Collected: S/12/97 

Time Collected: 

Date Received3 s/13/97 

Time Received: S:30 

Sample Type: Soil 

Report Puan Dil - 

tnlrlytr Result Units Limit Liait Factor Dat* Tim Anrlyot Method Batch 
______________------ ___----_ ---- ---_ ---- ----- ---- I- ----I I---- -- 

*6ElERAL cKll1sTRv PwlETERS* 
Iqnltabilit~ NOT 16NllABLE TO 2OOF 

ND = Not detected at the report liait. 

Flash point/ignitability rlportrd ta the nearest 10 deg F. 

5/13/97 16:02 B.Narlin 101011 9242 

Report Approved By: / 64, lf4m.w Report Dater S/14/97 

Theodore J. Duello, Ph.D. 
Michael H. Dunn, M.S. 
Danny B. Hale, M.S. 

\ COPY 1 



ANALVTICCIL REPORT 

SVERDRUP-INDIANA 6114 
ATTI PETE SAZMFI 
13723 RIVERPORT DR. 
MfiRYLfiND HEIGHTS, MO 63043 

Sample ID: SSS 

Project: CRPlNE POL 

Project Name: COE LOUISVILLE CR4NE 

Samp 1 er : T. YQRBROUGH 

State Certification: 

Site I.D.: 

Lab Number: 97-A036987 

Date Collected: S/12/97 

Time Collect.edr 

Date Received: s/13/97 

Time Received: G:30 

Sample Type: Soil 

Report Purn Dil 
Analyte Result Units Lirit Liait Factor uate Tiw Rllrl~t lkthod Bakh 
______________---_ _-_------- _---- _--- ----- ------ ____--- _____ -- ---- - --- --- 

*6ElmL CHEilISTRr PARkItEms* 
Ignitability NOT ISNIT~BLE TO 200F 5113/W lb:02 B.)lrrIin LOlOll n42 

W = Not detected at the report Unit. 

Flash pointliqnitrbility reported to the nearest 10 dq F. 

Report fipproved By8 b/c B- Report Date: 5/14/97 

Theodore J. Duello, Ph.D. 
Hichael H. Dunn, M.S. 
Danny 8. Hale, M.S. 

COPY 1 



SPECMLIZED ASSAYS, MC. 

nnalvte 

PROJECT =UCSl-Xl-Y CONTROL DA-l-& 

TRPH, 6C 

nrla1ytr 

TRPH, 6C 

nnr1ytc 

TRPH, 6C 

Analytr 
------------- 
TRPH, 6C 

Matrix 6pike Rmwrv 

units Oriq. kl. n6 Val 6pike Cant Recovery lwqct Ray 6.C. 6atch 
-----e ----- -_------ -I---- --I- --- ----_ 

W9 c 20.0 s2.k 60.0 65.M 1s. - 121. 9460 

R&ix Spike Duplicatr 

units Oriq. Vol. Duplicate RPD Liait P.C. Batch 
-_-- _----__ ------- ------ ---I ---- 

Wk9 52.4 4P.2 6.30 26. 9kbO 

Laboratory Control Oata 

units 
_--- 
W9 

Plank Data 

Knom Vol. Analyzed kl X Recovery larqct Ranpc 6.C. 6akh 
________ _--- ---- ----- _---I_ --- 

60.0 75.2 Pk. kS. - 121. 94bo 

Blank Value Units 6.C. Bakh 
I---------- ---- --_ --__-- 

t 20.0 dk9 PkbO 



SPECIALIZED ASSAYS 
ENVIRONMENTAL 

REFERRING CLIENT 
Account: 6116 
Sverdrup - Indiana 

13723 Riverport Drive 
Maryland Heights, MO 63043 
Ph: 314-770-4012 Fax: 314-770-5108 

i NC CON7ROL NUMBER ,FO‘t LAB LSE ONLYI 

29w Foatcr cIcigblon olive 
tbhitk m 37204 
615-7260177 
FAX 615/726-3404 

Specialized Assays: (BOO) 765-0980 

For further assistance in completing the chain of custody form pIeace refer to the imtructions found on the opposite sid 



- . 

SPEcLulzED ASSAYS, INC. 

SVERDRUP-INDIANA 6116 
ATTa PETE SAZMA 
13723 RIVERPORT DR. 
MARYLAND HEIGHTS, MO 63043 

Sample IDI NO WALL 

Project: UST 2760 

Project Name: CRANE POL 

Sampler: T.G. YARSROUGH 

State Certification: 

Sit.e I .D. : 

FINCII-YTICCII- REPORT 

Lab Number: 97-A047078 

Date Collected: 6/l l/97 

Time Collected: 

Date Received3 6/12/97 

Time Received: 8r30 

Sample Type: Soil 

noport Ouln Dil 
nnr1ytr Result Units Lilit Liait Factor Dste Tin Analyst llrthod Batch 
______________--_--- --------- --- ----- I- -- ----1 -- ---_- --- -- 

*ORGANIC PARMETERS’ 
TRPH, 6C ND HJM 20.0 20.0 1 6/12/97 2O:lb ,K.Yalkq 6015 7110 

ND = Not dsbcted at the report lirit. 

______________________________I_________--------------------------------------------------- 
Sarple Extraction Data 

DRO Extracted b/12/97 Yt extracted: 25.0 61 Extract Volun: 1.0 11 . 

4s SURROGATE RECOVERIES ** 

!3mqrk 1 Recovery Target Raqr 
___-_--- ---------- ---------I- 

DRDlTPH Hi SW., trircontanr BP.0 50. - 150. 

Report Approved Byr M%aJ #d L Report Date: b/13/97 

Theodore J. Duello, Ph.D. 
tlichael Ii. Dunn, H.5. 
Danny B. Hale, M.S. 

COPY 1 



’ 

ANALY-R-ICCIL REPOR-I- 

SVERDRUP-INDIANA 6114 
ATT: PETE SAZMA 

~13723 RIVERPORT DR. 
MARYLAND HEIGHTS, MO 63043 

Sample ID: EAST WALL 

Project: UST 2760 

~Project Name: CRANE POL 

Sampler: T.G. YARSROUGH 

State Certification: 

Sit.e I.D.: 

Lab Number: 97-A047079 

Date Collected; 6111197 

Time Collected: 

Date Received: 6/12/97 

Time Received: sr30 

Sample Type: Soil 

Report Pum Dil 
Analytc Result Units Limit Liait Factor Date 

-- ----- ----- _---_- ‘2 
Analyst method Batch 

-________-___----__-- -----_----- -_---- ------ --- -- 

WsnWIC PARARmRS 
TRPH, SC 110 dk9 20.0 20.0 1 6/12lW 21:22 K.llalkup BO15 7110 

I(0 = l&t detected rt the report liait. 

Saaple Extraction Data 

OR0 Ertrtctcd b112/97 Yt extracted: 25.0 qr Extract Volwc: 1.0 11 

** SURIURTE RECOVERIES H 

Surroprtr 
------------ 

X Rwovtry larpct Ranqc 
-_-_---- _--_--- 

DROllPH Hi Surr., trimnkne 92.0 50. - 150. 

Report Approved By: h4tJ.d ht.L Report Date: 6113197 

Theodore .I. Duella, Ph.D. 
Michael ii. Dunn, M.S. 
Danny B. Hale, M.S. 

COPY1 



o=sNCI2-Yl-IC4%- REPORT 

SVERDRUP-INDIRNA 6116 
ATT: PETE SAZMA 
13723 RIVERPDRT DR. 
tl&RYLPND HEIGHTS, MO 63043 

Sample ID: SO WALL 

Project: UST 2760 

Project Name: CRANE POL 

Sampler: T.G. YARBROUGH 

State Certification: 

Sit.e I.D.: 

Lab Number: 97-A047060 

Date Collected: 6/11/97 

Time Collected: 

Date Received: 6/12/97 

Time Received: at30 

Sample Type: Soil 

Report @ml Oil 
Amlytc fltsu1t units Liait Lilit Factor oat.? The Anrlyst hthod ookch 
_________-_---_-------- --------- --- ---- _____ ___ __-_- --_- ---- ---- - 

rORSAWIC PAludElERS’ 
WiPn, 6C ND @kg 20.0 20.0 1 b/12/97 22:19 K.Malkup 6015 7110 

ID = l&t detected at the report lirit. 

Sllplr Extraction Data 

OR0 Extractad bl12l91 Nt extracted: es.0 gm Extract Volwr: 1.0 al 

** SURRO6ATE RECOVERIES *' 

Surrogate 
---___----_-_ 

I Recovery 
-------- 

Tar@ Rmqr 
---------- 

DROlTPH Hi Sum., trirtontanr 94.0 so. - 150. 

Report Approved By: /rctl.+u.e ‘ Report Dater 6/13/97 

Theodore J. Duello, Ph.D. 
Hichael H. Dunn, M.S. 
Danny B. Hale, H.S. 

COPY1 



CINALYTXCAL REPORT 

SVERDRUP-INDIAN6 6116 
Al11 PETE SAZHA 

..~-13723 RIVERPORT DR. 
MF\RYLAND HEIGHTS, MO 63043 

Sample ID: WEST WALL 

Projectr UST 2760 

Project Name: CR&NE POL 

Sampler: T.G. YARBROUGH 

State Certification: 

Site 1-D-r 

Lab Number: 97+047081 

Date Collected: 6/11/97 

Time Collected: 

Date Received8 6/12/97 

Time Received: Gr30 

Sample Type: Soil 

Report Run Dil 
hlyte Result Units hit hit F&or DJte lin Anrlyst IwhO 3JtcIl 
-----_---- _---- --- ---- --I - __- ---- - -- 

+lxsbIIIC PARbtlElERS' 
NIPIt, a Itn Wh 20.0 20.0 I b/12/97 23:Ob K.Yllkup 8015 7110 

llD = Sot dctwked at the rrport liaik. 

MI0 Extrrctrd b/12/97 Yt #xtrrct#di es.0 4. Extract Volunr: 1.0 11 

SJ SlJRRODAlE RECGVERIES ** 

surropak 
--- 

DRolTPH Hi SIN., triacontm 

1 Recovery lqet hnqe 
--_--- e-_-e--- 

98.0 so. - 150. 

Report Approved By: Report Dater 6113157 

Theodore J. Duello, Ph.D. 
Michael l-l. Dunn, M.S. 
Danny B. Hale, N.S. 

COPY 1 



SVERDRUP-INDIANA 6116 
CITT: PETE SAZMA 
13723 RIVERPORT DR. 
MPlRYLCIND HEIQHTS, MO 63043 

Sample ID: EAST BOTTOM 

oroject: UST 2760 

Project Name: CRANE POL 

Samplerr T.G. YARBROUGH 

State Certification: 

Site I.D.: 

~NCILYTICAL REPORT 

Lab Number: 97-6047082 

Date Collected: 6/11/97 

Time Collected: 

Date Received: 6/12/97 

Time Received: 8:30 

Sample Type: Soil 

- 
Report Dual Pi1 

Analyte Result Units Limit Liait Factor Date Tile Analyst II&hod Batch 
---_- -.--- - --_- ---- -__---- - -I- _--- -- --- ----- -- --- --_ _- 

‘DRSANIC PARRllETEAS’ 
TRPH, & ND WP 20.0 20.0 1 bl12/91 23:sJ r.Na1hp 8015 7110 

ND = Not d&&d at the report liait. 

Sarplc Extraction Data 

DRO Extracted b/l2197 ut ertrected: 25.0 p. Eltrect Volwr 1.0 11 

surrqrte x Rwevery 1rrgrt Range 
___________- _----__- -I-_---- 

DRO/TF# Hi Sum., trimntmr 91.0 so. - 150. 

Report Approved Byi Report Date: 6/13/97 & d. &..,,w 

Theodore J. Duello, Ph.D. 
Michael H. Dunn, tl.S. 
Danny B. Hale, M.S. 

COPY 1 



SVERDRUP-INDIANA 6116 
ATT: PETE SAZMA 
13723 RIVERPORT DR. 
MARYLAND HEIGHTS, MO 63043 

Sample ID: WEST BOTTOM 

Project: UST 2760 

Project Name: CRANE POL 

Sampler; T.G. YARBROUGH 

State Certification: 

Sit.e I.D.: 

Lab Number: 97-A047083 

Date Collected: 6/11/97 

Time Collected: 

Date Received: 6/12/97 

Time Received: 8:30 

Sample Type: Soil 

Report Oven Oil 
Rntlyto Result Units Litit Linit Factor Date Tiu Rno1yst kkhod WCA 
------------------ ----- ------ ---_ _-- - -----I -I- --- -- -- 

W&WC PRRIIKETERS’ 
TRW, 6C KD Wkq 20.0 20.0 1 6113/q’] O:u K.llalkup 8015 7110 

NO = Not drtcckd rt thr report limit. 

Saplr Extraction Cuta 

OR0 E&acted 6112197 Yt cxtractrd: E5.0 qo Extract Volw: 1.0 ml 

Surroqotr 
------------ 

X Rwovery 
-------_ 

Tarqtt Rmq* 
--_----_--- 

MOlTPH Hi Surr., triacontanc 94.0 50. - 1so. 

Report Approved By: lL4d-J le‘& Report Date: &/13/97 

Theodore .I. Duallo, Ph.D. 
Michael H. Dunn, M.S. 
Danny B. Hale, N.S. 

COPY 1 



. . 

SVERDRUP-INDIANA 6116 
ATT: PETE SCIZM& 
13723 RIVERPORT DR. 
t’lARYLF\ND HEIGHTS, MO 63043 

Sample ID: STOCKPILE 

Project: UST 2760 

‘Project Name: CRANE POL 

Samp 1 er : T.G. Y&RSROUGH 

State Certification: 

Site I.D.: 

ANe=+LYTICt=tL REPORT 

Lab Numberr 97-A047084 

Date Collected: 6/11/97 

Time Collected: 

Date Received; b/12/97 

Time Received: s:30 

Sample Type: Soil 

Report Dual DiI 
IhOlVtS RWJlt Units Lirit Limit Factor oste liar hlyst Ikthod Batch 
-_____-------_------ ------- --- _--_ -- --- ---- --- ---_- --- - 

*ORMNIC QMANETERS’ 
VRPH, 6c #IO Wq 20.0 20.0 I h/13/97 I:26 K.UsIkup 6015 7110 

Yo = kot drktcd rt the report limit. 

WI Ertrrctrd 6112l91 Yt crtrrcttd: 25.0 q. Extract Velure: 1.0 11 

*I SURRO6ATE RECWERIES ** 

Surrogate 
---_----- 

X Recovery 
--------- 

Tarqct Range 
__-___--- 

DRilIlPH Hi Surr., trircontana 96.0 50. - lS0. 

Report Approved By; Report Date: 6/13/W 

Theodore J. Duello, Ph.D. 
Hichael Ii. Dunn, M.S. 
Danny B. Hale, M.S. 

COPY 1 



PROJECT QUCILITY CONTROL De-l-A 

Matrix Spite Recorrry 

Adyk 
---------- 
TRPH, 6C 

units 
---- 
Wkg 

Oriq. VII. MS va1 spike Cm R~covrry larqct bnqc O.C. Batch 
-- --e--s --- -me --- --- 
( 20.0 73.6 60.0 92.00 6. - 121. 7110 

Matrix Spike Duplicate 

hla17tr 
-________-___ 
TRPH, 6C 

units 
-__-- 
WkcJ 

Blank Data 

Oriq. kl. hplicatc RPO Limit P.C. Batch 
---_ - ---_- ---- ---- -- ----- 

73.6 h.5.2 12.10 26. 7110 

halyk Ilank Utluc Units O.C. Batch 
-------_-_-_-- -_-----_--_ ------_ --------- 
TRPH, 6C ( 20.0 Wkq 7110 

. 
COPY 1 



SPECIALIZED ASSAYS 
ENVIRONhfENTAt. 

- REFERRINGCLIENT 
Account: 6116 
Sverdrup - Indiana 

13723 Riverport Drive 

\ 

Maryland Heights. II0 63043 
ph: 314-770-4012 Fax: 314-770-5108 

.INO CONTROL NUMBER C=oR LAB USE ONLYI 

“ME 
- 

I 
- 

- 

- 

+ - 

- 

- 

- 

- 

- 

- 

+ 
2960 Foam cbiahm &ivc 
Nashwe, TN 37204 
615-726-6117 
FAX 615/726-W,, 

Specialized Assays: (800) 765-0980 

For further asistancc in comp~etig the chain of custody form please refer to the instmctions found on the opposite side 
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WORK PERFORMED 
TANKFARM 

CRANE SURFACE WARFARE CENTER 
CRANE DIVISION CRANE.INDIANA 

STORAGE TANK REMOVAL and 
INSTALLATION PROGRAM 
DACA27-94-D-0013 DO #39 

Prepared for: 

DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, LOUISVILLE DISTRICT 

LOUISVILLE, KENTUCKY 

Prepared by: 

-up 
Sverdrup Environmental, Inc 

13723 Rivcq~~rt Drive 
Mmyhd Heights, Miwouri 63043 

October 29,1997 



October 29, 1997 
- 

._. 

.- 

-. 

Mr. Brian Lorence 
Corps of Engineers 
Louisville Project Office 
8 10 North 27th Street 
Louisville, KY 40202 

Re: Tank Farm Remedial Action - Crane Naval Surface Warfare Center 
crane, Indiana 
Storage Tank Removal and I~tallatioa Program 
Statedde Indllna 
DACAZ7-94-D-0013 D.O. #59 Case DL . 

Dear Mr. Lorence: 

_- 

The following letter report describes activities performed by Sverdmp Eavironmental, Inc. (SvE) 
during the remedial action activities at the Tank Farm located at Crane Naval Surface Warfare 
Center (NSWC) near Gane, Indiana The. NSWC is owned and opemted by the United States Navy. 

UST CONTRACTOR 

,- 

Remedial action activities at the Tank Fsnn were conducted by SvE under the Storage Tank 
Removal and Installation Program Statewide Indiana contract (DACA27-94-0013) with the U.S. 
Army Corps of Eng&ers - Louisville District. The SvE world headquartexs are located at 13723 
Riverport Drive, Maryland Heights, h4issouri 63043. 

-- SITE DESCRIPTION 

._ The NSWC Tank Farm is located in the west central portion of the NSWC Gciity (See Figure 1 for 
the Tank Farm layout). Two previous phases of work have been completed tn date. In April through 
June 1997, phase I, scvcn (7) aboveground storage tank (AST) and one (1) undergmund storage tank 

- 

_. 

(UST) were removed. Phase II included the removal of the interior concrete. stroctuns which 
consisted of a interior wall and the AST concrete footings. The remedial action activities of D.O. 
#59, (phase HI), includes soil analytical testing and contaminated soil removal. The Tank Farm 
consists of a perimeter concrete rrtaining w-all appmximatcly three (3) feet high by six (6) inches 
thick. This @me&r wall was not included in the original concrete. demolition in order to contain 
any potential contamination that may exist within the Tank Farm. 



WORK PERFORMED 
._ 

_- 

-_ 

- 

_. 

-. 

. . p - Prior to remedial action activities, a sampling gid (25 feet by 
50 f&) wss developed to collect 38 samples within the containment area of the Tank farm. Figrur 
2 presents a site map showing the 38 soil sampling locations. The 38 soil sample locations were 
w~lkcted to determine if the shallow subsmface soils (0 to 2 feet depth) could be utilimd for 
excavation b&Sllbg. Two samples wem collected at each location, one at one (1) foot depth and 
the other at two (2) foot depth. The two samples collected at each location were then cornposited 
into one sample and submitted for laboratory analysis. The soil samples were aualyzd for Total 
Petroleum Hy- (TPH) by USBPA Method 8015- Indiana. Following laboratory analysis, 
areas with TPH concentrations below 100 mgflrg will be. used to backfill the excavations. The 
prclimimuy soil samplinll snalytical results ate shown in Table 1. 

m - A preliminary subsurface study of the Tank Farm area was previously 
performed by the United States Army Corps of Engineers (USACE). Based on informatlon obtained 
durbq the prelii shxly, amas that indicated a presence of contamination were included in the 
remedii action activities (phase III). The areas of known contamination are shown in Figure 3. 

The excavation activities included overexcavation of subsurface soils in the areas of lmown 
contamination. The excavated soils were stockpiled within the Tank Farm containment area. A 
series of field drawinSs show@ daily progress includii excavation dimensions and locations are 
included in Appedx I. The following table summa&m the daily excavation dimensions and 
estimated vohmxs of contaminated soil. 

I P-19-97 
I 

78’x3.3’x3’d~ti 
I 

130 cubic ywdr 
M’rWx4’depth I 

I 9-22-97 1 32’ I 31’ I 3’ d&b i 75 cubic vards I 
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A total estimated volume of appmximately 2,750 cubic yards of w&unhated soil was excavated 
and stockpiled during the remedial action activities. Appendix II wntains photographic 
documentation of the activities conducted at the site. 

c - A total of twenty-seven (27) wnthnatory soil 
samples wem collected from the Tank Farm excavations. One (1) soil sample was wllccted for 
every 250 square- feet of excavation bottom. The samples were sent via Fcdend Express to 
Specialized Assays Enviromnental, Inc. of Nashville Tm for labOratOry analysis. The soil 
samples wem auaIyzcd for TPH using USEPA Method 8015- hdlann. Sample (SW Corner-8) was 
also analyzed for TCLP lead u&g USEPA Method 6010. Sampk LOC-35-3’ was also analyzed for 
volatile organic wmpounds (VOC’s) using USEPA Method 8260. The laboratory analytical results 
arc summa&d in Table 2. Figure 4 show the excavation soil samples locations. Table 2 also lists 
the wrrespnding map idtntification numbers used in Figure 4. Appendix III contains the laboratory 
analytical report sheets. 

m - Following removal of all visible wntamination and soil sample collection Tom each 
excavation, the excavations were backfdled with clean soil. The clean soil was obtained from the 
northwest quadraot of the wntainment srea. (See the prelimhy sampling activities section.) 

The on-site government’s representative, Mr. Let Benson, determined that the stockpiled 
contaminated soils (approximately 2,750 cubic yards) would be bandled within the wntaioment area 
at the Tank Farm. For future treatment aud to facilii natural attenuation of the contaminated soil, 
the stockpiled contaminated soils were spread evenly over the southeastern two-thirds of the 
containment arca. The soil was spread out within the containment ama at a 1.5 to 2 foot depth. 

In the extreme southern comer of the containment area, a gravel layer containing petroleum 
contamination was cnwuntered at a depth of 7 feet below ground surface. Mr. Lee Benson 
instructed SvE personnel not to excavate the 62 foot x 58 foot area The volume of wntaminatcd 
soil that would require excavation was determined to exceed the swpc of work for this delivery 
order. Exploratory excavations outside of the wntaimuent arca indicated that the gravel layer 
containing petmleum contamination extends beyond the containment arca. Therefore, the 62 foot 
x 58 foot area was segregated f?om the rest of the wntahment arca with a berm of clean soil and will 
be addressed under a subsequent phase of work at the Tank Farm. 



CONCLUSIONS 

,.- 

Based on laboratory aaalyticai results, SvE concludes that 7PH concentratious of soil samples 
collected kun within the mmations are below levels that are usually indicative of environmental 
soil contambtion (i.e., TPH - 100 ppm). 

Sverdrup Envimnmental, Inc. appreciates the wntiuucd opportunity to provide environmental and 
engineering services to the USCOE. Please do not hesitate to call if you should have any questions 
regarding this report. 

Smcerely, 

SVJZRDRUP ENVIRONMENTAL, INC. 

DrmR Ayres 
Project Oeologist 



TABLE 1 
AN.uvncALltesuLTs 

PnELlMlNAnv SOIL MhmJNC 



TABLE 2 
SUMhL4RY OF ANALYTICAL RESULTS - EXCAVATION SOIL SAhfPLING 

9447 9 LoCd-2’ ND - 

9441 VA Lma-3.5’ ND - 

9-9-91 I1 L527.2’ 193ppm - 

I v-V-97 I 12 I LOC7-5 I ND I-I - I 

V-9-97 7 LoG35-3’ 34Ippm - 1.1 -*ollp 
&.1,3.-UOlOpp 

V-10-97 I 19 I swcuRNER8 8326mm ND I - 

v-11-97 I 20 I soImilnR.JcH-I I No I - I - I 
V-12-97 I8 NORTH P.IRENCH-1 ND - - 

9-n-97 I7 NORIM P.YRENCH~2 ND - - 

9-12-97 16 NORTH P.TRENCH-3 ND - - 

V-12-97 I5 NORTH P.‘.IRMCH4 ND - 

I 9-12-97 I I4 1 NOR,TlP.TRENCH-5 I ND l-l - I 
I 9-12-97 I 13 1 NORM?.TRDICH4 I ND l-l - I 
I g-17-97 I I I CzELLM I Ilmm I - I - I 

V-17-97 2 cELL6-2 ND - 

V-17-97 3 cELu-3 ND - - 

9-11-97 . CELL64 ND - - 

9-17-97 5 CEUA-5 ND - 

I g-17-97 1 6 1 CELLb-6 I ND)---I - 1 
I 9-17-97 I 10 1 ~RlT,P.TFSNCH-7 I LO.7m I - 1 - I 
I 9-17-97 I 8 1 NORTHP.lENCH-8 I ND I - I ~-~~-~I 

I 9-3047 I 21 CELL6.VIDEWM.L 14.6pan - - 

9.3w7 23 Loc37-24’ 75.5ppm - - 

I v-30+7 22 LoUa-I-2.5’ 87.8~ - - 
I 

I 9-3097 I 25 I Lam-3 1 68.1 ~pm 1 - 1 - 1 
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Appendix I 





TREA~YCN, AREA AVAUELE = 69.710 SQUARE ffXl - WRMKR = 1430 

PERWETEA of EXCAVATIONS = 1520 LINEAR FEET 

-. 

ECENO P. -- 
. SOIL SAMPLINO I.CCAflON AN0 IO~N1IfICAnON “b 
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lRFAIULW1 AREA AVAIU6l.E t 69.710 SOUARE FEE1 - PERIMEKR = 1430 

PERlYEfER OF EXCAVAllONS = 1520 LINEAR FEET 

LttitNlJ 

. SOIL SAUPLINC LOCATION AMI IOENWfCAllON 
----- FORUER SITE FEATURES (REUOVIO JULY. 1997) 



m*,“~l(r ARTA 4VAlUBLE = 99JtO MUARE fCEr - PEMwE~ER - ‘439 

P”,lYEfER Of f.XCAVAlIONS = 1520 LItlEAR FfZn 

LGENO 
. 9OlL WPLtNC LOCATIOH AwlI lMNlWfCAllON 

-- fORUCR SITE CCANRCS (REMOVE0 JULY, 1997) 

SITE LOCATION MAP km& ot% WC, “OI 
PTS 

4-5-u 
uyo:-- lrpo: OOOllQ 

- “0.: 
hr: m.7 -- 

CRANE SURFACE WARFARE CENTER - CRANE. MIlANA 7/l/97 A 1 
“:lmmlF.+*~* 

1 I / 



TRCAIUfNr AREA AVAILABLE = 69.710 SQUARE FEE1 - PERIMETER = I430 

PERIMCRR OF EXCAVATIONS = t.520 LINEAR FEET 

LEGEND 
. SOIL SAMPLING LOCATION AND IDENTWCAIION 
----- FORMER SITE FEATURES (REMOWD JULY, 1997) 

SITE LOCATION MAP DIM 
PTS 

. 9-8-43 
OUO: 

@=-@yIP ENVIIOHYLNTAL CRANE SURFACE WARFARE CENTER - CRANE, MDIANA %/97 
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~REAIUENT AA~A AVAILABLE = 69.710 sauAuE fm - txfwmft = 1430 

PEAIUEIER OF EXCAVAIIONS = 1520 UNCAR fEFT 

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

LEGEND 
P* . SOIL SAMPIJNC LWAflON AND lDENTWCATlON 

a 
----- fatwE SITE ffAnms (REMOVED JULY. 1997) 

0 
aa0 



IREAtYENI AREA AVAIlABLE = 69.710 SQUARE fEEt - PWMEYtR = 1430 

PERIYEKR Of EXCAVAtWN9 = 1920 LINEAR fEET 

UI(L SAMPLING LDCAtlDN AND lDENIlflCAllON 
A’.--. fDRYfP 9llE FLITURES (REYOVCD JULY. 1997) 



I I I I I I i 

TREA,NEHT AMA AVAIUWE = 69.710 SPUARE fEEI - PCRMCCR - 145D 

PCR,YE,LR Of UUVATDNS = t520 LINEAR FEET 

LEGEND \a 
. SOIL SAMPLING LOCATIDN #ND IDCKllflCAflON \ 
_---- fCRMCR !GlTC fCANRCS (REYDVCD JULY. 1997) a 

w 

SITE LCCATON MAP ‘oar oc9.: PlloEcf mi 
PTS 

6~11~br. Com~iQ#d y. i- q-9-93 Wm. RPD: 000119 
mAs “0.: 

OA1u et”.: 
CRAMi StRFACE WARFARE CENTER - CRANE. HOlANA 7/1/W A 1 

Il:~lr* 
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r,lEAlULNr ARCA AVAIlABLE = 69,710 SOUARC fCCr - PERIMEIER = 1430 rac*fuLNr *RCA Av~ux~ = 69.710 SOUARC fccr - PERIMEIER = 1430 

PLRIUClER OF EXCAVATIONS = 1520 LINCAA FEET PLRIUClER OF EXCAVATIONS = 1520 LINCAA FEET 
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SOIL SAUPLINC LOCATION AND IDENT,FICAIION 
P+ 

fORMER SllE FEATURES (REMOVED JULY. 1997) 
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0 
k&Z92 

FEET 

SITE LOCATION MAP ow cm; PROECr WI: 

2-7-J 
PTS 

itie: iP- 000l10 

nanE “lx 

CRANE SURFACE WARFARE CENTER - CRANE, INOIANA 
ml-2 “I”.: 

7/I/9? A 1 

“:,nm~lc,.i~*,\R,.~ 
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PCRIMCIER Of EXCAVAIIDNS = ,520 LlHEAR FEE1 

:GEND k- 
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SOIL SAMPLING LOCATION AND IDENTUlCAlION 
-. FORMLR SITE FEAWRCS (REMOVE0 JULY. 1997) 

FEET 

I SITE Ls OCATON MAP OIEI: INS.; 1pR0,?cr NP.: 
PTS 

Eis- AmLiT-- OOOIl9 
- no.: 

6*1E. RN: 
CRANE SURFACE WARFARE CENTER - CRANE, MDIANA 7/l/9? A 1 

n:,mll~,\*,.rm.\RI.! 
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Crane Tank Farm - Views of excavation one day after work began. 

Irane Tank Farm - Views of excavation one day after work began. 



( hne Tank Farm - Views of contaminated soils and gravel before removal. 

( hne Tank Farm - Views of contaminated soils and gravel before removal. 



Crane Tank Farm - Views of excavation one day after work began. 



Crane Tank Farm - Views of excavation around southem comer. 

Crane Tank Farm - Views of southern corner bermed and segregated from remainder of 
containment area. 



- 

Crane Tank Farm - Spreadii of stockpiied contaminated soil over contaimnent area in 1.5 to 
2.0 foot layers. 

Crane Tank Farm - Spreading of stockpiled contaminated soil over containment area in 1.5 to 
2.0 foot layers. 
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319 P01 DC-r 13 ‘97 1246 -’ 

ANALYTICAL REPORW 

SVSRDRIIP-xENTUCNr 6182 
ATTN: JII4 SSLLS 
P.O. Box 700 
FORT CAMPBELL, KY 42223 

Sample ID: SOUTH TRENCR-1 

Project: CRANE 

Project Name: TANS FARM 

Sampler: DAN A. 

Stat8 Certification: 90038 

Site I.D.: 

Lab Number: 97-A077178 

Date Collected: g/11/97 

Time Collected: 14:30 

Date Recefved: g/12/97 

Time Received: 7:3Q 

Sample Type: Soil 

lqott Gnu Dil 
&ulytc Desalt hiti Llllt Liait Iactar Data lhb k&St nctbod MCL 
____--_____...__________ . . .._..-... . . . . . . . . . .._ . . . . . ._._.. .__...__ . . .._ -______... .._....._ . . . . . 

wcaI1c IlumPS 
TPI ~CtrollPr langa) 10 vlkq 5.00 4.00 1 9/13/v 321 Eollngwtk l015H/5010 3899. 
VII 1Dletcl Rage) 10 rglkq 10.0 4.00 1 9/13/97 3:X 1.Coodricb lOl5ll/StS~ 3696 

ID = Iat dettcttd at tbe report bit. 

_......~-........__.-.~--..~~~...-..~...~.---...~.~~...-.-..~~~~........~....-.-..~~~~...-...~........~~~~~~~~...~.....~.. 
Soph Extrutian Data 

PO0 Wrrcted 9/n/97 ut axtruted: 25.0 qa ezttrut v01al8: 1.0 11 C.CUlUUC 

Surrogate I Iuactry Targat atnpc 
._..._....... .._...... _ _..._....... 

bYEI/CPO San., r,&-rifla0ratalunna 89. 58. - 150. 
DIhVTPP II Sm., trhconttrt 66.0 so. - 150. 
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319 P02 CKT 13 '97 12:46 

PROJECT QUALXTY CONTROL DATA 

llatrl: SVlkC Bacowp 

Analyttc nnits 011g. 1al. 8s vt1 Spike Cone Iccore~ Iargat Ruga 9.C. 88tch 
.~-_..~~~~----~ . . . . . . . ._______._ __-_--___ .-........ .-.....-. . . ..-------. . . . . . . ..-. 
TSR (Caaoliot Bagel :;: t 5.00 1.70 10.0 71.60 61. - 141. 3880 
TM (Ditral IaaVel c 10.0 69.6 80.8 74.50 43. - 115. 3696 

llatrlx Sph Rpliate 

Aaalpte units Oriq. Val. Dnplicatc PPD Limit 9.C. Batch 
_-_..._-.--.-.- -.m..m. ..__._.__. _.--.....- -..-...... . ..-. . . .._..._. 
TM (6a6oline PanVel Wkcl 
TM (Diwtl Baagel r/h 

7.70 8.10 5.06 f :: 38110 
59.6 16.0 6.23 3698 

Laboratorg Control Data 

halVtr 
._......___..-. 
TM (6asolh 6aq81 

nn1tt 
.._..._ 
w/h 

Blank Data 

Kaoun Val. &alpd Val k Parmm9 target -8 Q.C. tatcb 
-__-....-- _.._.._._.._ ..-.-..... _.......ew.. .-....... 

10.0 6.10 61. 61. - IO. 3880 

AnalVtc 8lant Valur Onits 9.c. htch 
_.__.........-- _......-_.._ . . ..-.... vm..-.--.- 
TM (Gacoliac Rangal c 5.00 &kg ldllb 
TN (Diascl Range1 c 10.0 v/kg 3698 

- 



II SPECL4LUED ASSAYS, LNC. 



SPECIALIZED ASSAYS, INC. 

2960Fosurocior. 
bO.BoX40566 A 
Nnhvilk. IN 37206-0546 
flbLnc 1.615-7lHw7 I.-, 

ANALYTICAL REPORT 

.__--_,--___~- __--,- - 
fi*p:‘t :u.m PiI 

‘ .‘,Q! ce.j,,; t u.?1r> linlt bit :‘.lctor Oak line (Inalyst (ktbd Clteh 
_ ,,.. _ _. ____ _ ___ _ -_ _ .___ ____ ~._ __.,.._ _~_.._ .._____ ____ -___ __-- ------ --------- ---- 



ANALYTICAL REPORT 

_- - 
Repurt Puan @ii 

/ F,I~:&. bkiu1 r &it: Cin!r Linif raetor Date rim Bnalqsst Mbd Oatcb 
_.~.__~ .___.. -___ .,.,.._ ,__. _.,___-..___- -_-..,.- ---,--- ----- ______ ___._____ __“__ _- _-__,.-- --------- --- 



Lab Number: 97-4090564 

Date Collected: 9/.17/97 

Time i’ollected: 

@ate Received: Y/ is/s7 

Time Received: 9: 00 

Sample Type: Soil 

-,---, .--_-_- ..-- 
kep‘,rt Puao PI1 

i..J?,,,‘l -_ Cestilt t;fiits 2Ahs.i. Linit frtcr Date Tine knllyjt II&b4 Batch - 
_... ,.._., -__- ..~ .__- ,..~ ____. ____ __-- _-. .._ ___-_ _.____ ________ _-_ _---_____ -__--___ _____ 



. 

ANALYTICAL REPORT 

_----- - 
Repd um Oil 

ixiyte I:rsu~~: :jf,i*a,. hit hit iClCiOr Gate linr Analyst u&b04 oatcil 
..___ ____ .--... .._... ___ _.-.-- ---,- __.___ __.~.__ ..__-- ._____ -----_ - ----- _-__-_-- ------- -- 



,+ 

*’ 

AN&I-YTICAL REPORT 

_.-. ..-.- _.,. --.-~----..~------------,- 
~epI:‘.t iluin Bi! - 

II: iI J’.< RWJ:,? !In,k Lin!t :init FIstor Ilate Tim hlyst netkd htcb 
..-....--_.._-. .-...___. ..___----- _-_ -.._ ___.__ _..... --_....._ ----____ _-___ --- --__ ----____ --__ 



SPECIALIZED ASSAYS, MC. 

2!xoForaWih 
EaBox403.36 
Ndwilk,m37zoKM6 
Phme 1-613-7260171 

PROJEC-I- QUALITY CONTROL DATA 

Ard4rc 
--___________- 

TM (6aso!ire hgr: 
Wii (Uiesrl Rasue) 

COPY1 



I 

SPECIALIZED ASSAYS 
Eh’WRONMEN?;QL 

/’ 
SAMPLE DEWRliiiON 

I 
DME 

?7-0090564 

7. -A090566 

6 
1960 Fwa Cmi@an Drive \., 
N&wik TY 37204 
615-716-0177 
FAX 615/7?6-3404 

x further assistance in comptcting the chairi of custody form plwse mfer to tk h&~~do~ found on the opposite tidi 



II, 
'*O/13/07 15:oo U3147705102 

( --c 
SVERDRUP __ lzl001 -- ,_ I i 

. . 

SVERDRUP CmZ NC. 
COAWR UCTION OPKRA TIO!VS 

13723 Riueprt Drive 
Maryland Heights, Missouri 6.3043 

(jl4) 7704017Far (311) 77&51~@ 

IF YOU00 NOT tWXlY.5 ALL THE PAGES 
PrclsrCo~~~syERDRuPr1T’oI~)77a.~ol7 
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PINAl-Y-rICAL REPORT 

WERDRUP-INDIANA 6116 
ITT: PETE SAZMA 

’ 13723 RIVERPORT DR. 
MCIRYLAND HEIQHTSv MO 63043 

iample ID: NORTH P. TRENCH-7 

‘.roject: CRANE 

Project Name: TANK FARM 

ampler: DANY AYRES 

State Certif ieation: 

:ite I.D. : 

Lab Number : 97-A079676 

Date Collected: 9/17/97 

Time Collected: 

Date Received: 9/18/97 

Time Received: 9: 00 

Sample Type: Soil 

Report ouaa Dil 
Real@ Rwu1t U@zs Linit Linit fackr Date rke Analgst N&b4 8akh -~ 
_________I___--_- ---I- --- ---- --- w-v- ---- - ---- 

NlRcmuc PARwyTEm 
TPH Gasoli w Raay) HD wb 3.00 4.00 1 9/19/97 13:34 lbllrgwtb ool51v5o30 61% 
IPH (Diesel Raa(l~) 10.7 WV 10. a 4.08 1 9/19/97 m:19 Garlclius BaIsw3550 649 

IR + not &tceted at the report linit 

S~plc Extraction Oata 

OR0 httackd 9/19197 R extrxtcd: 25.0 p mact uo1une: 1.0 Ill 

surrqate % R-r) Target Range 
-----__ ----I ------- 

Report Approved By: JLLd 84. lld& Report Data: ‘?/20/9? 

Theodore J. Duello, Ph.D. I Q.A. Officer 
nichael H. Dunn, n. S., Technical Director 
Danny 8. Hale, Il. 5. I Laboratory Director 

COPY 1 



AlUALYTICClrL REPORT 

WERDRUP-INDIANA 6116 
.TT: PETE SAZMA 

~3723 R IVERPORT DR. 
.MARYLAND HEIGWTS, MO 63043 

.iample ID: NORTH P. TRENCH-6 

“reject: CRANE 

r’roject Name: TANK FARM 

ampler: DANY AYRES 

State Certification: 

iite I. D. : 

Lab Number: 97-A079677 

Date Collected: 9/17/97 

Time Collected: 

Date Received: 9/18/97 

Time Received: 9: 00 

Sample Type: Soil 

Rqwt RIan Dil 
\mlgtc Result UIlts Linlt Liltit Factor Date Tine nmlgst lwbd Eatub 
-----______---___ ___-__ __ --- -- --- ----- -- -- - 

tixwucmsr 
TFII (Caroline Range) 110 wb 5. a0 4.oa 1 9/l9/97 14:la Helin~b 8ulsmo30 U% 
lPH (Diesel Range) ii0 wg 10.0 4.00 1 9tl9l97 ED8 cavliw mlw35so 6469 

w) = Yet (rtccted at the nwt linit. 

----we ---I-- - - - - - - - - - -_-_ - 
f*Iplc Extractior Oata 

DRO Extracted P/l9197 ut wtnctcd: 25.0 gtf fitract velun: 1.0 nl 

suurmg~t* x Recovery Target Raqe 
---______ ---- ------- 

DTWGUI Surr. , a,a,a-triflwotoluenr 118. 50. - 150. 
DRO/TRl Hi Sum., triwoatw,e 78.0 so. -no. 

Report Approved By: Ectel de, lLMbv Report Date: ?/20/W 

Theodore J. Duello, Ph.D. I 9. A. Officer 
Michael H. Dunn. n. S. a Technical Director 
Danny 8. Hale. Ii. S. I Laboratory Director 

COPY 1 



PROJECT QU#bl-X-I-Y CONTROL VA-I-A 

llatrix Spike Rccoucrg 

orig. ual. Ifs ual 
------ ---- 
< 5.00 10.5 

( 10.0 74.0 

Spike Cow; Recover! Target Racy P.C. Bat& 
-- 

lO.0 105. 00 53. - 136. 6195 
00.0 92.50 43. - ll5. 6469 

Raal]te 
_---------- 
TPK 6mliw Rangee) 
TPH (Diesel Rmgd 

wits 
--- 
MS 
m9 

Itrig. Ual. Duplicate RPD Llnit P.C. Icatch 
- __-- __-- - ----- --- 

10.5 9.00 15.38 18. 6195 
74.0 66.0 11.43 23. 6469 

1abcoratcrg contd Data 

naalgtc 
----------- 
Till (Casolinc Range) 

Kncun Ual. Anal#md Ual II lecmrg Target Rar)c P.C. htck 
_____ ------_ ------ ---e-w -- 

10.0 10.5 105. 53. - 136. 6195 

naalgte 
------_- 
TPII Kawliw Range) 
IPK (Diesel Rx@?) 

Iilwk Ualw 
__--__- 

< 5.00 
( 10.0 

Units P.C. uit.53 
---- _--_--- 
ns’ks 6195 
@kg 6469 

,/- 

COPY1 
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SPECLUZED ASSAYS 
ENVIRONhtENhL 7/i- 016976 

296oFutacTI&hImDrire 
Nabvilk TN 37204 
615-7264177 
FAX 615/726-34M 

3R MKyy OiiLY ..’ 
- DESCRlsnON DATE 

1 
7-A079670 

CELL 6 ’ (Y-17; 
I 

971A07967, Cd-lL 6.7 -- ! 
97-A079672 

, -A079673 CilLGec/ 
.I 

97-A079674 
_. - 

I I 
- 1 I.,-. 

I 
7-A079676 /NtiRT!i P.7PcWrk-7 I 

‘7-A079677 

For further assistmcc in compkt@ the chain of custody form please refer to the imtmctions fmml on the opposite sic 



. . 
- 

, .~. - ) ,  

_ C.S. REP. TL- 

CLIENT SERVICES CALL REPORT 



ANALYTICAL REPORT 

5VERDRUP-INDIANA 6116 
*TT: PETE SAZMA 
13723 RIVERPORT DR. 

MARYLAND HEIGHTS, NO 63043 

.hnple ID: SW CORNER 8 

‘To ject: CRANE 

Pro..lect Name: TANK FARM 

iampler: DAN R AYRES 

St&e Certification: 

lite I. D. : 

Lab Number: 97-4076942 

Date Collected: 9/10/97 

Time Collected: IO:30 

Date Received: 9/11/97 

Time Received: 9: 00 

Sample Type: Soil 

Report rluaa Oil 
gua1yte Result Units Linit Linit Factor Date Tine AIalyst netkoLo( Catch 
______________-________ _________- ____ _____ _____ _____ ______ ___ ____ - 

msilWIC f+aMmf&r 
IPH (Emline Range) 40.5. fwg 100. 4.00 20 9/12/97 1219 Hplirqurtb WlWSO30 3505 
TPH (diesel Range) 7840 “g/kg 200. 4.00 20 9/12/9? l&o9 KfooCicb WiSiV3W 3156 

MTCLP RESULT0 
II&ix Spike 

Pl+J?e Rerult Unit5 Reg Linit Recovery (%) Date twmd 
-_-____-___-___-________ _____-_____ _-_-__ ------ ---------- _---_- _-___-- 

Lead ( 0.50 rig/l 5.0 90 P&v97 6olDn 
TCLP Extractioo CMPLETED 9nu97 1311 

HD = Uot detected at the report linit. 

____________-___________________________------------------------------------------ -- 

Sat@ Extraction Data 

ml Extracted 9/12/97 ut extra&et 25.0 g” Extract lblune: 1.0 nl 

w SURRBSIITE RECOVERIES “I 

surrogate % Recovery Target Range 
_____________ -_____-___ ----------_ 

[ITWCRLI Surr. , a,a,~-trifluoratoluene 115. so. - lS0. 
OW/TPH Hi Surr., triacontwe 42.0 so. - 1so. 

COPY 1 
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b, 

ANALYTICAL REPORT 

Laboratory Number: 97-A076942 
Sample ID: SW CORNER 8 

Page 2 

Surragltr 
__ ___----..-- 

Report 4pproved By: f&,&k?? Report Date: 9/15/97 

Theodore J.'Duello. Ph.D., O.A. Officer 
rlichael H. Own. ll.S., Technical Director 
Danny H. Hale, n. 3. I Laboratory Director 

% flwery Target Raage 
___-___ _- ---------- 

. . 

COPY 1 



ANALYTICAL REPORT 

WERDRUP-INDIANA 6116 
ITT: PETE SAZl4A 

13723 RIVERPORT DR. 
MARYLAND HEIGHTS, MO 43043 

Lab Number: 97-A076943 

hmple ID: LOC-11-J’ 

‘ro ject: CRANE 

Project Name: TANK FARM 

ampler: DAN R AYRES 

State Certif icaticn: 

:1te I. 0. : 

Date Collected: 9/ 9/97 

Time Collected: 9: 30 

Date Received: 9/11/97 

Time Received: 9:oo 

Sample Type: Soil 

Report &Jan Dil 
/ hlalgte twJ1t Units Liltit Limit Factor Date Tine Analyst ktkl Batch 

-__- -___- ___________ __----- ----- ---- -_--- ---- --_-- -_- ---- -- - 

msnmIC PllRnmfTER~ 
II34 (Easolinc Ranye) 
WH (Diesel lhnye) 

t!D 
IID 

Wks 5.w 4.00 1 9/U/97 1:OZ ltolingmtb 8Oi5lUSOyI 35(12 
fl9fiY lD.0 4.00 1 9/H/97 19:34 ll.boohicb 8OlW3550 Ml7 

HD = Hot detected at the report linit. 

----_____-__________----------------------------------------------------------------~--- 
Smple Extra&ion Data 

DRO Extracted 9/n/97 ut extracted: 25.0 yn Extld Uolune: 1.0 nl 

Surroyate % Recc!very 1wget Range 
---________ ------ _-_---_ 

UEX/GRO Surr., 1,~,a-trifluarotoluene 115. 50. - 150. 
bRO/TPH Hi Sun. , trixoatane 63.0 50. - 150. 

Repwt Approved hy: Report Date: 9/15/97 

Theodore J. Ph.D., Q. A. Officer 
flichael H. Dunn. ll.S. o Technical Director 
Danny R. Hale. fi. S., Laboratory Director 

COPY 1 



ANALYTICAL REPORT 

WERDRUP-INDIANA 6116 
rTT: PETE SAZMA 

13723 RIVERPORT DR. 
..mARYLAND HEIGHTS. MO 63043 

Lab Number: 97-A076944 

Ample ID: LOC-S-2’ Date Collected: 9/ 9197 

‘70 ject: CRANE Time Collected: 10:00 

Project Name: TANK F4Ril Date Received: 9/11/97 

kmpler: DAN R AYRES 

State Certification: 

JitG I.D.. 

.,, 

Time Received: 9: 00 

Sample Type: Soil 

uc9art nun Oil 
IlnaIyte Rerult Unit5 Liltit Linit factor Date Tine naaIgst n&&d Batch 
-_--_-_____.----____ __-----___ ___-- --__- ---- ----- --__ -- _---- -- - 

WWUC PMMEIEM 
IPH Ks0liw Range) WD Wkg 5.00 4.00 1 9/33/97 1:38 Holiryrtb 8WW5O3D 3502 
TPH (Ditsel lbnge) XD n9&9 10.0 4.00 1 9/13/97 28~23 KCocdricb 88iWS58 447 

HO = Wet detected at the report lieit, 

Sanplc Extraction Data 

ORD Extracted 9/11/97 Yt extracted: 

surwpate % Recwrg Target Range 
----_--_---- --__--_-__ 

UTEXKRO SW., a,b,a-triFluor0tolwn~ 115. 50. - 150. 
DRWTPH Hi Surr. biacoatane 69.0 50. - 150. 

Report fipproved By: Report Date: 9/15/?? 

Theodore J. Duelloa Ph.D., @.A. Officer 
Michael H. Dunn, R.S.. Technical Director 
Danny 8. Hale. ll.5, Laboratory Director 

COPY 1 



ANALYTICAL REPORT 

YJERDRUP-INDIANA 6116 
)TT: PETE SAZMA 

13723 RIVERPORT DR. 
.MARYLAND HEIGHTS, NO 63043 

Lab Number: 97-A076945 

Jample ID: LOC-S-3. 5’ 

reject: CRANE 

Project Name: TANK FARM 

iampler: DAN R AYRES 

State Certification: 

-‘ite I. D. : 

Date Collected: 91 9/97 

Time Collected: 10: 10 

Date Received: 9/11/97 

Time Received: 9: 00 

Sample Type: Soil 

Reprt lbm Dil 
, Inalytr Result Units Linit Liait Factor Date Tim kaalgt ktbod htcb 

-------------------- --_-------- ---- ----- --- ------ ------ -__ ------- -- -_ 

alRwlIC PARknETERSr 
IPH (Gasoline Rang& no %Qh 5.00 4.w 1 9/13/97 214 tblingurtb 8OlSMO3J SO2 
IPH (Diesel hnp) iiD wh 10.0 4.00 1 P/W97 2213 ll.Soo(riob EOlW3550 Ml7 

iiB = Wet drtechd at the rewrt linit 

---____-____-_____--______---------------------------------------------- 
fmplr Extraction Data 

Ml Extnoted P/12/97 bit extracted: 25.0 9” Extract ualwle: 1.0 Ill 

IX SURRUCkTE ~ECOUERIES II 

surroy\te % Recwerg Target Range 
----------- - ________ --------- 

BTEX/CRll Sun., a,a,ttriflvorotoluene 115. 50. - 150. 
DiWlPH Hi km., trimntaae 69.0 50. - 150. 

Report fipproved By: Report Date: 9/15/97 

Theodore J. duello. Ph.D. B Q.A. Officer 
Michael H. Dunn. tl. S. 1 Technical Director 
Danny 8. Hale, H. S., Laborrtory Director 

COPY 1 



WERDRUP-INDIANA 6116 
ITT: PETE SAZMA 

13723 RIVERPORT DR. 
“lARYLAND HEIGHTS, NO MO43 

Lab Numb er : 97-A076946 

Ample ID: LOC-7-2’ 

.roJect: CRANE 

Project Name: TANK FARM 

:amp ler : DAN R AYRES 

State Certification: 

Lite I. D. : 

Date Collected: 91 9/97 

Time Collected: ll:OS 

Date Received: 9111197 

Time Received: 9: 00 

Sample Type: Soil 

Report Puaa Dil 
nsalgtc Result Units Linit lirtit Factor Date line nmlgst nethI4 Batott - 
-------__- -----_-_ ----- --- --_- -_-_- ---_ --__ ___- ___ ____ __ 

WWIIC PRRiNufRSr 
WI (Ea5oliae Ran@ RD w4 5.00 4.00 1 wlY37 3:2s lblil;gwt~ 6olwso3n 3soz 
Tfll (Diesel Range) 19.3 M4 10.0 4.00 1 9/lW9? 22:M n.coocicb 8msl/~ 4a7 

ND = Not *t&e4 at the report Unit 

Eanplr Extraction Data 

DRO Extra&e4 9/u/97 WC @xtractcd: 25.0 ,n c&act ualune: 1.0 nl 

u suRmcnTE REcuUERIES ** 

suITagate % Rccwerg Target Range 
_-------__- -_--- --_-----_ 

OTWCWI Surr. , a,a,a-triflwrotoluca 114. so. - 150. 
DRU/W Hi Surr., triacoatarte 7X0 so. - 150. 

Report 4pproved By: 

Theodore J. ‘Duello, Ph. 0. I Q.A. Officer 
tlichael Ii. Dunn, H. 5. I Technical Director 
Danny B. Hale. Il. S. , Laboratory Director 

- 

. 

COPY 1 



. . 

ANALYTICAL REPORT 

WERDRUP-INDIANA 6116 
\TT: PETE SAZMA 

13723 RIVERPORT DR. 
J’lARYLAND HEIGHTS, MO 63043 

Lab Number: 97-A076947 

Ample ID: LOC-35-3’ 

‘To ject: CRANE 

Rroject Name: TANK FARM 

mnpler: DAN R AYRES 

State Certification: 

Aite I.D. : 

Date Collected: 9/ 9/97 

Time Collected: 11:40 

Date Received: 9/11/97 

Time Received: 9: 00 

Sample Type: Soil 

nm1gte 
-------------------_--- 

Result Units 
_---- - ---_ ---- 

29.7 
311. 

wOLnIILE uliG(U(ICsr 
ncetoar 
Beczeae 
Brcnobcnzclle 
DroncchIoranetbaPe 
Brcmforrc 
Crommethane 
2-Outwm 
n-mg1benrew 
rwButylbeazene 
t-cwt91beazenc 
Carbal Dirulfik 
Carbon tetwklorile 

I 
Clllorobenzrne 

I Cblarocthase 
2-Chloroetbylvinylctker 
Chloroforn 
Chkmnethane 
2-Chlorotolmae 
+Chlorotoluene 

w 
uo 
HD 
XD 
HD 
ND 
ND 
ND 
ND 
w 
ii0 
ND 
110 
ND 
IID 
no 
UC’ 
NU 
WD 

l ,Z-Dibrono-3-chloropm9,ne W 
Ilibromhlumethan ND 
I,:-Dibronoethaae ND 
Cihwnanethrne NC’ 

Ke)ort Wan Oil 
Linit Linit Factor 
_-___ --- --___ 

S.00 4.w 1 
10.0 4.00 1 

0.0100 0.0100 1 
o.all20 0.0420 1 
0.0020 O.WM 1 
o.all20 0.0020 1 
0.0020 ll.OOM 1 
o.aoo o.om 1 
o.aoa o.aoa i 
0.0020 0.0020 1 
tw20 O.wM 1 
o.wxl 0.0020 1 
o.M120 0.002a 1 
0.0020 0.0020 1 
0.0020 o.oma i 
0.0020 o.oo2a 1 
0.0020 o.om 1 
0.0020 0.0020 1 
0.0100 o.oMO 1 
O.CU20 O.MM 1 
0.0020 0.0020 1 
0.9020 0.0020 1 
0.0020 o.oo20 1 
0.0020 0.0020 1 
o.ao20 0.0020 1 

COPY 1 

Date Tine nm1qst netboa Oabb 
_---_--- --- ------- --_--- -_ 

V/13/97 4:W Haliagwtb MlSlVSO3D 35U2 
9113197 22~52 ll.Cdricb 8OlW3%ll y117 

9ml97 19:32 S. Yaai 82608 44a3 
V/12/97 19:32 S. Uaci 82609 4403 
P/W97 19:32 S. Yari 82608 4403 
P/l2197 19:32 S. Yani 826lB 44a3 
P/W97 19:32 S. Uui 826w 4403 
?&!I97 19:32 S. Yaai eza 4403 
91W97 19:32 S. Uaai 82601 4403 
q/12/97 19:32 S. Uaai mw 4403 
?/WV7 19:32 S. Uani 82606 4403 
?/Q/97 I?:32 S. Uati 82606 44n3 
q/12197 19:32 S. Uani muQ 4403 
9112f97 19:32 S. Uani 826ca 4403 
9112197 19:32 S. Uui 82609 4403 
9/12/97 19:32 S. Uaai 826w 4403 
P/12/97 19:32 s. ua,i 826G3 4403 
P/W97 19:32 S. Uaoi 826lB 44a3 
9/12/97 19:32 S. Uani 026oB 44u3 
Wl2/97 19~32 S. Uani 82609 4403 
?/Q/97 19:32 S. Uaai 62609 4403 
?/U/97 1P: 32 S.’ Uani 62606 4403 
9IW97 19:32 S. Uani 826im 4403 
?/lu97 19:32 S. Uaoi 82Mw 4403 
9/12/97 19~32 S. Uani 826oB 4403 



ANALYTICAL REPORT 

Laboratory Number: 97-A076947 
Sample ID: LOC-35-3 f 

Page :! 

Pmlyte Result Units 
--_--------______---_ ___________ ______ 

1,2-Dicblorobenrrne 
1,3-Dioblorobemre 
1,4-DichlorobeuePr 
OicNorodifiL~r~net~ne 
l,l-Dichloroethme 
1,2-Dicbloroetbane 
l,l-Dichlororthene 
cir-1,2-Dirhloroethene 
tnns~l,2-l’icblorwthene 
1,2-Dichloroyropane 
l,3-8icbloro)ro9we 
2,2-Dichlorogroparie 
l,l-Oichloruproyere 
cis-1.3-Oi~Hcrnpropene 
trans-l,3-llicliloropr*pea~ 
Ethylbrnzelir 
Henciiorobuta6iene 
;-HexmunP 
Isopr~pylbesrew 
4-Ise)ropyl:*lwne 
4-iletbyl-2-yentanone 
flrthylene chloride 
Kiphtbalene 
o-Qro)ylb~ozrne 
ItyreDc 
1,1,1,2-Ietncblo~rth~ne 
1,1,2,2-Tctncblometbam 
ictnthloraetbene 
10lWW 
!,?,3-Irlchlorcbenren~ 
1,2,4-1ricbloroben:ene 
1,1,1-Trichlcrwthine 
1 ,I ,Z-lrichloroethme 
Irichlorwthcne 
1,2,3-Tricliloroprapa~ 
1.2,4-Trinpthylbeozene 
1.3.5Trin!&hylben?.ene 
Vinyl chloride 
Kylenrs 
kronodlchluroncthane 
Irichlnrofluo~onpthane 

KD 
no 
tiD 
ttP 

0.0120 
UD 
UD 

0.0030 
ttu 
Kb 
Wb 
Kb 
RD 
Hb 
w, 
HP 
WD 
HO 
KU 
Yb 
WD 
HP 
KD 
ttb 
iiD 
tiD 
HD 
KD 
KD 
b!P 
KD 
WD 
KD 
UD 
no 
HP 
HI) 
ND 
KD 
KD 
na 

w/h 
n9h9 
w/kg 
n9h9 
nglkg 
Wkg 
Wb 
Wkg 
My 
Wkg 
v/kg 
n9h9 
nglkg 
rig/kg 
@kg 
rig/kg 
w/kg 
nykg 
Wkg 
@kg 
w/kg 
ngtkg 
ngikg 
Wky 
@kg 
@kg 
Wk9 
WY 
Wkg 
rig/kg 
@kg 
Wk9 
&kg 
Wk9 
n9hg 
“g/kg 
w’kg 
v/kg 
Wkg 
rig/kg 
q/k? 

Report Puan Dil 
Linit Linit factor 
--___ _---- --__ 

Date Tine analyst ketlO6 sat.3 
----- ----- ----- --- --- 

0.0020 0.0020 1 
0.0020 o.oom 1 
O.M2D O.DO20 1 
0.0020 o.oom 1 
0.0020 0.0020 1 
O.MZO O.MM 1 
o.uom 0.0020 1 
0.0020 0.0020 1 
O.Mrn 0.0020 1 
O.M20 O.MZO 1 
0.0020 0.0020 1 
o.w20 0.0020 1 
0.0020 0.0020 1 
0.0020 o.oom 1 
0.0020 0.0020 1 
0.0020 0.0020 1 
0.0020 0.0020 1 
0.0100 O.OlM 1 
0.0420 o.oom i 
0.0020 00020 1 
0.0100 0.0100 1 
0.0020 0.0020 1 
O.M20 O.OOM 1 
0.0020 0.0020 1 
o.ou20 o.oom 1 
0.0020 0.0020 1 
O.WfO 0.0020 1 
O.WM o.oom 1 
0.w20 o.oom 1 
o.oom 0.0020 1 
o.oom 0.0020 1 
0.0020 o.bom 1 
0.0020 o.oom 1 
o.oom 0.0020 1 
a.ouo o.oom 1 
o.oom 0.0020 1 
0.0020 o.oom 1 
0.0020 0.0020 1 
0.0020 0.0020 1 
0.0020 0.0020 1 
0.0020 0.0020 1 

KO = Kot detected at the rrQort linit. 

COPY 1 

?/IV97 19: 32 S. Umi 
?/I2197 I?:32 S. Yaai 
?/tit97 19:32 f. Uaai 
?/I2197 19: % S. Uahi 
9112/97 19:32 f. Uani 
?/l2/97 19:32 S. hi 
9/12/97 19:32 S. Uaai 
9/12/Y? 19~32 S. Uaai 
?/X2/97 19:32 S. Uani 
9/W?? 19:32 S. Uani 
9/12/97 19:32 S. Uarii 
9112/97 19~32 S. Uani 
9112197 19: 32 S. Uani 
Yt12/97 19~32 S. Uobi 
Y/WY7 19:a s. Uari 
?/WV7 19~32 S. Uani 
?&Z/97 I?:32 S. Uani 
q/12/97 I?:32 S. Uaai 
?/I2197 19~32 S. Uani 
Y/l2197 19:32 S. Uaai 
9/12(97 t9:32 S. Uani 
9112197 19~32 S. Uani 
?/W97 1% 32 S. Uani 
9/12/97 I?:32 S. Uani 
9/12/P? 19:32 S. Uani 
?/W97 19:32 S. Uani 
Y/W97 19:32 S. Uaai 
902197 19:32 S. Uaoi 
q/12/97 19~32 S. Umi 
?/WY? 1932 S. Uari 
9/12/97 19:32 S. Uani 
q/12/97 19:32 S. Uaai 
9/12/97 I?:32 S. Uani 
?/i2/97 19:32 S. Uani 
q/12/97 19:32 S. Uani 
O/12/97 19:32 S. Uaai 
9/12/97 19~32 S. Uaai 
q/12/97 19:32 S. Uani 
9/12/97 19:32 S. Umi 
9/12/97 19:32 S. Uani 
?/WY7 19:32 S. Uani 

82608 

82606 

82M111 
82608 
82608 

8x48 
82608 
82603 
826M 

82608 
82608 

826D8 

82608 

82MlB 
82608 
82608 
82608 

82608 
R26DB 
82608 
82608 
82600 

4403 
4403 
4903 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 - 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4903 
4403 
4403 
4403 
4403 
4903 
4403 
4403 
WI3 
4403 
4403 
4403 
4403 - 
4403 
4403 



SPECLUIZED ASSKYS, INC. 

ANALYTICAL REPORT 

Laboratory Number: 97-A076947 
Samp 1 e ID: LOC-35-3 ’ 

Page 3 

Sanplc k&action Data 

WO Extracted 9/12/97 ut extracted: 25.0 gn Extract Yollw 1.0 Ill 

** SoRRllSRTE iwxuEAIES II 

turro9ate % Recwerg Target Range 
----_-- --_-__ -------_-- --___-----_ 

PTEWcRO swr., a,a,~-triFluorPtolue~e 114. 
DWTPH Hi Eurr. 1 triacontiw 76.0 
UEii Surrogate, 1,2-Dichlorortlme, d4 104. 
UUtl Smog-A, loluene dB 94.0 
8011 Surrogstf, 4-hmfluorobonzenc 101 

50. - 150. 
50. - 150. 
62. - 147. 
84. - 117. 
64. - 126. 

hepor.t Approved by: N Report Date: 9/15/9? 
, 

Theadore J. Duello, Ph.D. I P. A. Officer 
llichael H. Dunn, Il. S., Technical Director 
Danny 8. Hale, fl. S. a Laboratory Director 

COPY 1 
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,w. 

ANALYTICAI- REPORT 

‘jVERDRUP-INDIANA 6116 
aTT: PETE SAZMA 

13723 RIVERPORT DR. 
.MARYLAND HEIGHTS, MO 63043 

..;mp le ID: LOC-7-5 ’ 

‘reject: CRANE 

Project Name: TANK. FARM 

iampler. DAN R AYRES 

State Certification: 

.lite I. D. 

Lab Number: 97-A076948 

Date Collected: 9/ 9/97 

Time Collected: 11: 15 

Date Received: 9/11/97 

Time Received: 9: 00 

Sample Type: Soil 

Reprt auaa Dil 
Asalgte Result Units Linit Linit Factor Date Tine nmlyst netbad Batch - 
_-__________________---- ---------I ------ __-__ __-_- ---- -----_ --- --I---- ----- -- 

{ 

\.. 

WWIC PRRkKTERS~ 
1PH Gasoline Range) wn Wkg 5.00 4.00 1 9113197 4:36 l!dilywtb ealamo30 3x2 
IPH (Diesel Raagei XD V&Y 10.0 4.00 1 9113197 23:4l ll.Coo4ric.b 8OlSW3550 4417 

ii@ = Hat detected at the report linit 

Sanple Extraction Data 

PRO frtncted Y/W97 Ut extracted: 25.0 y” Extract u01we: 1.0 nl 

u SURRllmTE RECriUERIfS n* 

surrc)ate % Recovery Target Range 
_--____---___ __--___--- 

[!TEX/LRO Surr., a,a,a-triflucrotoluene 114. 50. - 150. 
DRWTPH Hi Surr. , trimntmr 74.0 SD. - 150. 

Hepor-t @proved Hy: Report Date: 9/15/97 

Theodore J. Duello, Ph.D., 0. A. Officer 
Richael H. Dunn, ?l.S., Technical Director 
Ganny R. Hale, II S. 8 Laboratory Director 

COPY 1 



SPECIALIZED ASSAYS, INC. 

PROJECT QUALITY CONTROL DATA 

ilatrix Spike Remvery 

Aaalgte 
----____-- 
TPH Gsoliae Range) 
TPH (fxdine Ranye) 
TPH (Diesel Range) 
TPH (Diesel Range) 
DWl2*~ 
Cblmbeuene 
l,l-Dichloroetbene 
TOlWllp 
lricblore&befte 

Qnalgte 

/ TPH Gasoline Range) 
VII (Caroline Range) 
TPH (Diesel Range) 
TPH (Diesel Range) 
De”2cw 
Chlorobesrene 
l,l-DicbMoethene 
TdlJene 
lricblororthew 

Anal$te 

TPH Kmline Rwgej 
TPH Gasoline Range) 

Qsalgte 
----___________ 
TPH Gasaliae Range) 
TPH Gasoline Range) 
TPH IDiesel Range) 
TPH (Diesel Range) 
k5d 
Q&one 
ONCtne 
Drrmbeazene 
Drwchloronethane 

._ 

units Drig. UP. ns Ual Spike Cone Recovery Target Rany P.C. Batch 
------- --_------ ------ ----- ---_ ---- ---_-- 

Wh < 5.m 
rig/kg ( 5.m 
Wkg ( 10.0 
Wkg ( 10.0 
Wg ( O.ODZD 
w/kg < 0.002D 
w/kg ( o.m20 
Wkg ( o.m20 
dkg ( o.m20 

lfatrix Spike Duplicate 

wit5 Drig. Usl. 
-_----- _-____-__ 
fig/kg 11.4 
ng?kg 11.4 
rig/kg 61.2 
n9,*9 61.2 
v/kg 54.00 
np?kg 50. m 
Wkg 51.00 
nglkg 52.00 
w4 53.00 

11.4 
11.4 
61.2 
61.2 
54.00 
mm 
51.00 
52.00 
53. m 

Duplicate 

10.7 
10.7 
60.4 
60.2 
54.00 
55.00 
50.00 
51.00 
53.00 

10.0 114.00 53. - 136. 
10.0 114. m 33. - 13d. 
00.0 76.50 43. - la. 
00.0 76.54 43. - 3s. 
50.m lD8.W 48. - 150. 
wm lrn. m 54. - 138. 
5o.m 102.00 36. - 1.51. 
50.00 io4.m 51. - Ml. 
5o.m 106. m 43. - 140. 

RPD Linit P.C. Hatch 
-------- ----- -----_- 

6.33 18. 35D2 
6.33 18. 3505 
1.32 23. 3756 
1.65 23. 4427 
0.00 22. 4903 
9.52 16. 4403 
1.98 22. 4403 
1.94 26. 44D3 
0.00 17. 4403 

units 
_----_- 

Wg 
y/kg 

Kaoua Ual. dnalgzed Ual % Recovery Target Range P.C. Datcb 
- ---._--- _______ - ------ ------ --- 

10.0 10.7 107. 53. - 136. M2 
10.0 10.7 lD7. 53. - 136. 3505 

Blank Data 

Dlark Ualue 
_________- 

( 5.00 
< 5.00 

< 10.0 
( 10.0 
! 0.50 
< 0.0100 
( 0.0020 
! O.OD20 
( 0.002D 
< a.0020 
< 0.0100 

Units R.C. [catch 
-----_--- ---_--- -- 

Wkg 3502 
v.4 3505 
ne9 37% 
Wks 4417 
W 3142 
@kg 4403 
Wkg 4403 
Wg 4403 
WY 4403 
w’b 4403 
Wg 4403 

3x0 
35m 
3734 
4417 
4403 
4403 
4403 
4403 
4403 

COPY 1 



SPECIALIZED ASSAYS, INC. 

296OFaaoCigbmDc 

NukviLk. TN 37.ZOUX66 
PbQe 1-615-726-0177 

PROJECT QUALITY CONTROL DA-I-4 

BlaJc Oata 

ilnl9tt RlaJI u&e Units 
---- ----- 

2-BLhlt)MY 
@-ButylkPZeW 
5tc-Dut~kmroc 
t-Dutglkazctr 
Cwbn Disulfide 
Carbon tchwkloride 
CUCdtKtDt 
CUmo~tbarq 
Z-CLlometbylvinylctbcr 
Cblorofm 
Cblorartb~~ 
2-cklomtcC1ueae 
4-ckl0mt01ucw 
l,Z-Dibrw3-okloropmgaor 
Di bmmblorotetbane 
1,2-Dibronoethaoe 
Dibmnonetbaw 
l,Z-Dicblorobenzele 
1,3-0icblorobeozrw 
1,4-Dicblorobenme 
Dichlorodiflwrcwthane 
l,l-Dichlorwthale 
l,2-DieUomctbane 
l,l-Dicblomctlwle 
cir-1,2-Dicblometle~ 
trans-1,2-Dictdoroetbae 
1,2-Dicklompmpaw 
1 ,Michlompropane 
2,2-OicUompmpt 
l,l-Oichlompmpe~ 
ois-l,+Dickloropmpeac 
tnar-l,3-Dic~loroFo)clr 
EttiglkruraP 
Hcxacblorobutadiew 
2ilexaMH 
Is.opmpylbemtse 
4-Iscpmpgltolueac 
4-llcttl~-2-geatwle 
iletbglcw chlai& 
Hapbthalent 
n-?mpglknzsw 
stymIle 
1,1,1,2-TrtracblorcethrK 
1,1,2,2-letmcuoroetba~ 
Tctracbloroctkac 
TOllJWl~ 

( D.DlOD nfl9 
( O.OD20 &kg 
( 0.0020 ngkg 
(O.Da20 ngilc9 
( D.corn ng&9 
( D.OD20 nfl9 
(O.aD20 I@9 
( o.oD20 n9Ik9 
( o.Dnm q/k9 
c o.OD20 rig/kg 
t 0.0100 UgJkJ 
< 0.0020 q&g 
( o.DO20 nfl9 
< o.oD20 ny/kg 
t 0.0020 nglkg 
( D.ODzO @kg 
( 0.0020 @kg 
t D.OOrn nyhg 
( 0.0020 @kg 
( o.DDm nglkg 
( o.OD20 q&g 
( 0.0020 ngtkg 
( o.oom q/k9 
( O.DD20 @kg 
< o.oom nfig 
< o.OD20 nqk9 
(O.cim q/k9 
(O.om q/kg 
( o.lwm q/k/kg 
( D.OWM tq/kg 
< O.DDM rip/kg 
( O.WM ngikg 
( o.oom ngikg 
( 0.0020 n$Afg 
< O.OlM n@g 
( o.Dom ngilg 
< 0.0020 fig/kg 
C 0.0100 y/kg 
< 0.0020 y/kg 
( o.wm rig/kg 
( O.ODZO rig/kg 
( 0.0020 nqlkg 
( o.oom @kg 
< o.oom y/k9 
( 0.0029 q/kg 
C 0~0020 q/kg 

- . 

P.C. Mob 
---- 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4493 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 

COPY 1 



PROJECT QUALITY CONTROL DA-l-PI 

lIna1gtc 
--------- --- 

1,2,3-TticUomk~zeac 
1,2,4-Tricblomberzew 
l,l,l-Tricblor&lnne 
1,1,2-Trichlametbane 
Irichlom&hele 
1,2,3-Trichlompr~paae 
1,2,4-Trinetbglbcazene 
1,3,5-Triwtbglbenzene 
Vinyl ohloride 
Xyleaer 
Dronodichloronethane 
Tricblorofluomneth~ne 

Blakk Ualuc 
_-------- 

t mom 
( o.omo 
( o.oom 
( o.oom 
( aoo20 
(: o.omo 
t o.aom 
< o.wm 
< 0.0020 
c 0.0020 
( 0.0020 
< 0.0020 

Units (I.e. Batch 

4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 
4403 

COPY 1 



SPECLAUZED ASSAYS 
ENVIRONMENTAL 

REFERRING CLIENT 

7i4- 011261 

- I' "'. 

>+ 
1960 Form Cr&km Driw ‘_ 
i-khiue. m 37204 
615-726~3177 
FAX 615/726-!4M 

‘--A076942 
,5w.CLwfF..G 

?‘-A076943 
LCC- 11-q 

97-A076944 
lO(- F->’ 

?7-Ml76945 fO< .e.3.5’ 

97-A076946 L&,.2: 
: 

_ 

7-A076947 !oc.q.3' - 

‘-PO76948 1 cc .7.5 a 

‘1 

J 
Iif0 / 

II:15 I 1 w &Brs 

aI- '., 

\ For furtbc7’ assistmcc in completing the chain of custody form please refer to the insuutiom found on the opposite sic 



ANALYTICAL REPORT 

qVERDRUP-INDIANA 6116 
ITT: PETE 8AZMA 
43723 RIVERPORT DR. 
MARYLAND HEIGHTS, MO 63043 . . . . I 
Samp 10 ID: NORTH P. TRENCH-l 

.mro ject: CRANE 

r.ro ject Name: TANK FARM 

‘-$smpler: DAN AYRES 

Stete Certification: 

iite I.D. : 

Lab Number: 97-A078172 

Date Collected: 9/ 12/97 

Time Collected: 13: 15 

Date Received: 9/13/97 

Time Received: 10: 45 

Sample Type: Soil 

Rept Ruaa Oil 
naalyte Result units Llalt Llait F&m DltS linr Aaalyst n&b36 Oatoh ,,. : -__--- -- -_----- - ---- -- - --- _-- - - 

': swcnRIcPIYIWIE7fRsr 
Wtl Gasoline Rangr) Ro rig/kg s.04 4.00 1 9/l3/97 19~30 HolingtrtL 80151/5030 3967 
Fll Wcrd Ram9ec) Ro w9 20.0 4.00 1 9/u/97 19:46 corneliw wlw)550 w5 

IiD = llat &t&e6 at t* report linit 

DTDWYKI SW. , a,a,a-trifluoratolwne 112. so. - 150. 
DRLVTPH Hi SW., triacoatan 84.0 xi. - lso. 

Report Approved By: w & llN.w Report Date: 9/16/97 
..- 

. . 

Theodore J. Duello, Ph.D., Q. A. Officer 
llichrel H. Dunn, fl. S., Technical Director 
Danny 8. Hale, H.S., Laboratory Director 



SPECIALIZED ASSAY& IW’. 

..SVERDRUP-INDIANA 61 lb 
STT: PETE SAZMA 
13723 RIVERPORT DR. 
MARYLAND HEIGHTS. MO 63043 

sample ID: NORTH P. TRENCH-3 

~Dpo ject: CRANE 

?‘roject Name: TANK FARM 

jampl er: DAN AYRES 

State Certification: 

;ite I. D. : 

Lab Number: 97-4078174 

Date Collected: 9/12/97 

Time Collected: 13: 40 

Date Received: 9/13/97 

Time Received: 10: 45 

Sample Type: Soil 

Reprt pull, Oil 
Rdgte Rew1t Unik unit Unit F&or Dlk Tine t?mlgst Mb34 O&h ‘- 
_--- ------- ---- I_ --- - se- -- - - 

leyIflwc PlywETm 
Tfil (Casoliac Rwgec) m nfl9 5.00 4.00 1 P/n/w 2o:e lbliQwtb un5K5o30 9967 
TIW (Diesel Range) II0 n9k 20.0 4.00 1 9/WW 21.27 Caulius @OlSWg%g 4665 

HO = ilot &tccte( It tk nprt kit. 

m Extrwtotr~ 9/l5137 ut ntncttl: 25.0 $I Extrwt ocl!mc: 1.0 Ill 

I* SoluQcRTE IEcnvERES *I 

turwgrtc 7% lkccwry Target Range 
------ ------- _____- 

BTEX/W brr., r&a-hiflwrotolutn 113. 50. - 150. 
ORo/TpH Hi SUIT, triwxltaw 95.0 50. - 150. 

Report Approved By: rG&J I+* aww Report Dote: ?/lb/97 

Theodore J. Duello. Ph.D., Q. A. Officer 
tlichael Ii. Dunna fi. S., Technicrl Director 
Danny B. Hale, ll.S., Laboratory Director 



SPECIALIZED ASSAYS. INC. 

296QFoucrCreiglwmDr. 
F!O.BOXUJ566 
Nahvilk. TN 372044546 

ANALYTICAL REPORT 

XVERDRUP-INDIANA 6116 
\TT: PETE SAZMA 
-3723 RIVERPORT DR. 
MARYLAND HEIGHTS, no 43043 

;ample ID: NORTH P. TRENCH-4 

,m To ject: CRANE 

tire jet t Name: TANK FARM 

iamp ler: DAN AYRES 

State Certification: 

;ite I.D. : 

Lab Number: 97-407817s 

Date Collected: 9/ 12/97 

Time Collected: 13: JO 

Date Received: 9/13/97 

Time Received: 10: 45 

Sample Type: Soil 

Regort rmmo Dil 
blyte Result Unit5 Limit Linit f&m Date line aoalgst m&hod Eatoh 
_________ __ _-_-- --- -_-- -- -- _--- -- -- -- 

NRCWC F+JwlnoIsr 
wll (Cnoliw Rae*) II0 wh 5.00 4.00 1 9AM7 a:21 lkllloglrth ansn/so3D3967 
lf’il (Dicwl Raqec) Ro ncncg 20.0 4.00 1 mw7 2217 ceroelies mlsw3550 46s 

IID = Not detected at the nprt link 

_--- ---------- -- _____------- ------ -- 
tnllc Extrwtitioa Data 

Dto Gttracted 9/E/97 lit extra2trd: 25.0 pl Extract Uolunr: 1.0 nl 

swrogats B Reewery Target Range 
_----- -- ---- 

HwctYl suw., a,~,a-triflwmtolwle ll3. so. - Iso. 
DROilPH Hi Sun., trirooataw 93.0 so. - so. 

Report Approved By: & L Report Date: ?/hi/97 

Theodore J. Duello. Ph.D.. Q.A. Officer 
Hichael H. Dunn. tl.S., Technical Director 
Danny 8. Hale, Il. S., Laboratory Director 

COPY 1 



,/ 

ANALYTICAI- REPORT ‘-- 

~.WERDRUP-INDIANA 6116 
+TT: PETE SAZMA 

~3723 RIVERPORT DR. 
HARYLAND HEIGHTS, MO 63043 

Lab Number: 97-A078176 

.;ample ID: NORTH P. TRENCH-S 

-To ject: CRANE 

r’.poject Name: TANK FARM 

iampler: DAN AYRES 

State Certification: 

site I.D. : 

Date Collected: 9/ 12197 

Time Collected: 14:05 

Date Received: 9/13/97 

Time Received: 10: 45 

Sample Type: Soil 

rkpwt ouao Dil 
,_ Ilwlgte I*su1t uoitr Linit Linit Factor Dtitc line llarl@ O&b06 Bateb 

---_--_- ----- -- -e___ -- -- - --- -- -- - 

iiuRwIc- 
ml Gasoliw bogd RD ng/Tcg 5.00 4.00 1 9/H/97 2l:58 IloIirywtb -%3967 
WI (bicrcl Ra@@) RD MY 20.0 4.00 1 9/s/97 23:07 c0?u1ius 8olw3ssm 1665 

IID = Not ktcctcl at the wp)Ort liait. 

fanplr Extraction Data 

Da Extracted 9a5lv7 ut cxtrxtol: 25.0 gn Extra& lblue: 1.0 nl 

u SlRtXMlE RECWRIES *I 

furrogatc % l?mvorg 
_----- --_ 

gTEX/CRQ Surr., a,~,rtriFlwotolwn l13. 
DlWlPil Hi Sun., triacactar 96.0 

Target Raagc 

50. - lso. 
50. - l50 

Report Approved By: l%zdh& Report Cute: 9/26/?7 

Theodore J. Duello, Ph.D. I P. A. Officer 
Michael H. Dunn. n.S., Technical Director 
Danny 8. Hale, Il. S., Laboratory Director 

COPY 1 



ANALYTICAL REPORT 

~SVERDRUP-INDIANA 6116 
4TT: PETE SAZMA 
13723 RIVERPORT DR. 
MARYLAND HEIGHTS, MO 63043 

3ample ID: NORTH P. TRENCH-6 

n?o ject: CRANE 

project Name: TANK FARM 

Lab Number: 97-A078177 . 

Date Collected: 9/12/97 

Time Collected: 14: 15 

Date Received: 9/13/97 

;amp ler: DAN AYRES 

State Certification: 

3ite I.D.: 

Time Received: 10: 45 

Sample Type: Soil 

Rqort Qoan Oil 
naalfle Rsu1t Ulib Lisit Lid Factor Datr Tine nrtalgst l!dbd Batok 
----- -_----- -- -- - -- _--- - --- --- -- 

rwEIy(Ic PnmDr 
mi Gasolire Rargec) MD wm 5.00 4.m I 9/l3/97 22~34 lloliayrrtb OOlW5O3Il 3967 
TfW (Dim1 Ra@gr) no w9 20.0 4.m i 9/U/9? 23:57 Cmwlius 8Ol5lV3%04&45 

W = bat (eteck~ at tk rep& linit. 

DRU Exh&eb 9/E/97 iit ntraotrb: 25.0 gtl c&not Uolun: 1.0 Ill 

turm~ate ic Ruvwy Tarpt Rany 
--- ---- ----- 

OTm SmT., a,a,wt?ifluo?otolwlu w.. 50. - 150. 
DmmIl Hi surr., triaooataDc 102. so. -lx!. 

. 

Report Approved By: P.xd lb< & Report Date: 9/16/97 

Theodore J. Duello. Ph.D. , 0. A. Officer 
flichrel H. Dunn, ll.S. I Technical Director 
Danny B. Hale, Il. S., Laboratory Director 

COPY 1 



PROJECT QUAI-I-I-V CONTROL DATA 

Hatrix Spike Rcwerg 

flml~b wit5 Oriy. Ual. Its Ual Spike Caac Rwowrg Target Ra@v KC. Bdcb 
--_-- ---- _--- ---- --_ ~ --_ --_ 
lRl Gsolir Ranye) wh ( s.04 24.5 3x0 al.67 53. - 13.5. 3947 
lPR (Diesel Ran(r) w4 t 10.0 97.2 80.0 lzl.sol 43. - us. 466 

lbtrix Spike tuplioatr 

Adgtr wits Uriy W. Dupliake !a bit e.c. Batch 
------- --- ----_ -- --- --- --- 
lW Kasolin Raayd fl!h! 24.5 24.3 0.92 18. 3967 ._ 
TIW (Diesel Ray) W! 97.2 89.0 8.81 23. a65 

Ar&te units KlDul UIl. Adyzd ual S Recovery iaryt Range P.C. BabA 
------ ---- ---- I---- -- - 

IPR Uhdine Ranye) w4 lo.0 8.68 8?. 53. - 136. 3967 
TPR (Diesel Ranye) W! 80.0 82.2 103. 43. - us. 466s 

nd+ Rlamk ualue Ihits P.C. Batch 
_-__--- --I-- --- __--- 

TPR Gasolirc Range) c 5.04 ~~9 3967 
TPII (Died Ranyer) < 10.0 Wk9 4645 

COPY1 



SPEClALlZED ASSAYS 
ENVlRONMEN’GU 

1960 Foster Crci&n Drive 
Nuh*illc. TN J7204 
615-126-0177 
FAX 615/726-3404 

I ‘-4078 176 

( ‘-A078177 

‘-. For furthe?‘assistance in completing the chain of custody form please refer to the instructions found on the opposite sic 



ANALYTICAL REPORT 

SVERDRUP-INDIANA 6116 
TT: PETE SAZMA 
3723 RIVERPORT DR. 

MARYLAND HEIQHTS, MO 63043 

paple ID: TF-17 

Project: CRANE 

ro ject Name: TANK FARM 

-?smpler: DAN AYRES 

State Certification: 

ite I.D. : 

Roprt uuao Dil 
Aoal$tc Result Umik Llnlt Lidt factor Dlk Tiee Anal$rt lktbg mob _ 
-----_-- -- --- -- -- ---- -- - -- 

NlRcnHIc l4wdRxRF 
WI (faroliw Range) So w9 5.00 4.00 1 8n.!w7 1:M HoliOyrtk 8olw5030 wa 
Ttll (Dies01 Rang& SD WA9 10.0 4.09 1 w29/97 19:47 tLooodrlok oolw3550 9303 

ND = Not d&xbd at tb report limit. 

--__ --___------- ---- _--- 
fan~lo Extraction Data 

DRO Extmottd w29n7 ut exbstod: 2x0 p fxtract Uolwe: 1.0 til 

surrogate % RooouOrj Targot Range 
---____- ------ ------ 

BIWSW Sum., a,a,a-trifl.wrotolua~ 109. 50. - so. 
DRWTPH Hi Sum., trimataw 107. 50. - 150. 

Report Approved By: ju.J.AJd~ Report Date: a/30/97 

Theodore J. Duello. Ph.D.. D.A. Officer 
tlichael H. Dunn. tl. S., Technical Director 
Danny B. Hale, Il. S. I Laboratory Director 

COPY 1 



ANALVTXCAL REPORT 

SVERDRUP-INDIANA 6116 
TT: PETE SAZMA 
3723 RIVERPORT DR. 

MARYLAND HEIGHTS, NO 63043 

ample ID: TF-IS 

Project: CRANE 

reject Name: TANK FARM 

ampler: DAN AYRES 

State Certification: 

ite I.D. : 

Lab Number: 97-A071899 

Date Collected: 8/2&/97 

Time Collected: 9: 00 

Date Received: S/28/97 

Time Received: 8: 30 

Sample Type: Soil 

Analgte 
Reprt &Jar! 

Rcwlt Units Linit Llnlt F% . D&t Tint nmlgst lktbl Batoh 
----- __ - I-- - - -- - 

felRQyIc lwl#ErERsr 
ltw hsollee Raage) UC wg 5.00 4.00 1 wz9/97 1:a lblirgwtb 0olwsIa 04m 
ml (Dicul R,ryo) 27.1 nglkg 10.0 4.0s 1 w29/97 20:33 n.ceo~ricb 0Dlw3550 9303 

#) = Not *tcctel It the report lisit. 

surwgate % Reoove~g Target Raar 
---_ --- 

STEWCRU SW., ~,r,rtrifluomtolucw 16 50. - 150. 
DtWlPH Hi Sm., triacekw 94.0 50. - 150. 

COPY 1 



A 
ANALYTICAL REPORT ‘L 

Laboratory Number: 97-A071899 
Sample ID: TF-18 

Page 2 

Report Approved By: bGkJYk Report Date: w-30/97 

Theodore J. Duello. Ph. 0. a Q. A. Officer 
lllchael Ii. Dunn8 n. S., Technical Oirector 
Danny B. Hale, Ii. 5., Laboratory Director 

CCIPY 1 



SPECIALIZED ASSAYS. INC. 

2960 Foster Creighmn Or. 
l!O.BOi4CM6 
N*vuk.TN37204.0J66 
phone 1415-7264177 

ANALVTXCAL REPORT 

SVERDRUP-INDIANA 6116 
TT: PETE SAZMA 
3723 RIVERPORT DR. 

MARYLAND HEIGWTS, MO 43043 
Lab Number: 97-A071900 

ample ID: TF-38 

.Pro jet t: CRANE 

reject Name: TANK FARM 

ampler: DAN AYRES 

State Certification: 

ite I.D. : 

Date Collected: S/26/97 

Time Collected: 10: 15 

Date Received: S/28/97 

Time Received: 8: 30 

Sample Type: Soil 

Regcrt pull Oil 
4nalytc kwlt Units Limit Unit Fator D&c line nmlgst II&bad Dlteb 
- -- -e---e - 

roRw(Ic i%lwxRsM 
TAl (Casoliu Ran*) 86.9 wb 25.0 4.06 5 8#/97 2:zl HcIlngletb aolslwsoM a4a6 
ml (Dies@1 Raa@ 2180 nglkg l&l. 4.00 10 E/30/97 13:06 Il.Co&icb WlWmO WI3 

WD = Hot &tcctr( at tk nprt liait. 

--- ----- - 
Saqlc Extraction Data 

OR0 Extra&d WI9197 ut ortraotcd: 25.0 gn Extract uolw: 1.0 ill 

@n SWWUlTEREcnumS II* 

suurmgats 2 Recouerg Target Range 
----- --- 

“~ 6TWClUl SW., a,a.rtrifluorotobear ll7. so. - 150. 
CNVlPll Hi SW., triacoutaw 90.0 50. - 150. 

Report Approved By: u.AJ4L Law Report Date: a/30/97 

Theodore J. Duello, Ph.D., P. A. Officer 
nichrel H. Dunn, tl. S., Technical Director 
Danny B. Hale, H.S. a Laboratory Director 

COPY1 



SPECIALIZED ASSAYS, INC. 

2960 Foacr Cneiphm h. 
p.0. Box 4m66 
Nashville. TN 372(yW 
phom 1-5s72.%ll77 

SVERDRUP-INDIANA 6116 
OTT: PETE SAZMA 
3723 RIVERPORT DR. 

MARYLAND HEIQHTS, NO 63043 

ample ID: TF-47 

Project: CRANE 

ro ject Name: TANK FARM 

“ampler: DAN AYRES 

State Certification: 

ite I.D.: 

,/ 
ANALYTICAL REPORT . . 

Lab Number: 97-A071901 

Dete Collected: B/26/97 

Time Collected: 9: 30 

Date Received: 8/28/97 

Time Received: 8:30 

Sample Type: Soil 

Reycrt uuan Dil 
halyte Result Units Linit Limit factor Dltc Tim Adgst n&cl Batch -’ 

.. __ -__-- - ------- _-_ - - -- -- ---- - - 

leyIfAllIce#wMaw( 
nil muJlhe Range) m WY 5.m 4.00 1 o/2.9/97 2:s6 Hcliayrtb Rolsmu30 0490 
WI fDinc1 Range) Ro VW 10.0 4.00 1 om97 22:io n.foobicb oommo 9303 

110 = llot (ctmte4 at the rep& linit. 

___--- -__-- 
Sann,le Extraction Data 

DRO Ertertd o/29/97 ut extrotet 25.0 yu Extract Uollmc: 1.0 nl 

furro#ab % Rmwry Taryet Ranye 
-- __- -__- 

9rwcJa slmr., a,x,a-t?iflcorc.tohae 106. so. - 150. 
CWTPII Hi Swr.. biawttarr m.0 50. - ml. 

Report Approved By: Report Date: B/30/97 

Theodore J. Duello, Ph.D., &A. Officer 
flichael H. Dunn. tl.S.. Technical Director 
Danny B. Hale. Il. S., Laboratory Director 



SFlXlALUED ASSAYS, MC. 

2960 Foster l3ei#uon Dr. 
Y!O.B014C56C 
Nnhvilk. TN 37m 
Pbmc 1415.7xAl77 

ANALYTICAL REPORT 

SVERDRUP-INDIANA 6116 
l-T: PETE SAZtlA 
3723 RIVERPORT DR. 

MARYLAND HEIGHTS, MCI 63043 

ample ID: TF-19 

Project: CRANE 

rpject Name: TANK FARM 

-‘ampler: DAN AYRES 

State Certification: 

ite I.D.: 

Lab Number: 97-A071902 

Date Collected: 8/26/W 

Time Collected: 10: 30 

Date Received: B/28/97 

Time Received: 8: 30 

Sample Type: Soil 

Report Purn Dil 
aalyte Result uoitr ull1t Lila Factor Datr Tile Alllge lkthod B&h 

----- _--- _-_ - - -- --__ - -- -- - 

JmwlRIc PaRMETERsa 
IPII mscI1r Rage) lm 44 s.00 4.00 1 w29/97 3:3l l&Iil#lrtb 8Qnn/so30 8a 
1pH (Din*1 Rqe) 940. wh l@. 4.Qo 10 8nw97 as7 tl.ccc(riCh Bolw3550 93003 

WD = Hot *tecte4 at tk report lirit. 

DRII Extra&( ww97 ut extraoh(: 25.0 ftt Lxtraot tblwe: 1.0 Ill 

surroyata % Reowry Taryet Range 
-A-- ---- ---- 

BlExmf!l so??. , a,a,a-hIflwrotolwla ill. 
MMPII Hi SUIT., hirmatar 80.0 

50. -no. 
so. - 150. 



SPECLUUED ASSAYS, INC. 

2969 Facu Creiw Dr. 
p.O.BaX405fd 
N.hille.T?4 37204-0566 
ikmc 1.615-7264177 

L 

ANALYTICAL REPORT * 

Laboratory Number: 97~4071902 
Sample ID: TF-19 

FJape 2 

suml~ate 
----- 

Report Approved By: t.L&J le.&M&d Report Date: a/30/97 

Theodore J. Duello. Ph.D., P. A. Officer 
Michael H. Dunn, Il. S. a Technical Director 
Danny B. Hale, KS. I Laboratory Director 



ANAL-Y-I-ICAL REPORT 

SVERDRUP-INDIANA 6116 
“TT: PETE SAZMA 

3723 RIVERPORT DR. 
MARYLAND HEIQHTS, MO 63043 

ample ID: TF-30 

Project: CRANE 

reject Name: TANK FARM 

-Kepler,: DAN AYRES 

State Certification: 

ite I.D. : 

Lab Number: 974071903 

Date Collected: 8/26/97 

Time Collected: 11:00 

Date Received: 8/28/97, 

Time Received: 8: 30 

Sample Type: Soil 

Rqcrt own Dil 
i ‘ml@ Result Ihits Liait Link k&r Dab Tine AnaIpt oethcd Oahb 

-- ______ -- _- -- __- -- 

ItmnRIcPPIWICIOIW( 
ml mscll# Raago) RD ngkg zoo 4.00 1 812907 4:07 Hclir~tb ool!wsD30 oa 
TPH (Diesel Ran@ 42.0 ngk# lo.0 4.00 1 8/30/97 1:lo n.cccdric1 OolW~ 9303 

ii0 = not ktcctel at t* rapxt link 

- -- 
Saqlr Extraction Data 

hm Extrrtrd ww97 Iit extra&d: 

SWO@tr X Rwuwg Tar@ Ruy 
----- ---- ----- --- 

BLWQUI Surr. I a.a,a-triflwrotclutw 107. so. -lso. 
PRWlPH HI Sum., triacactw 93.0 50. -lso. 

Report Approved By: LLJ6Idd*.Hu Report Date: B/30/97 

Theodore J. Duello, Ph.D. I Q. A. Officer 
nichael H. Dunn, Il. S., Technical Director 
Dsnny 8. Hale, fl. 5. I Laboretory Director 



ANALYTICAL REPORT 
‘i 

SVERDRUP-INDIANA 6116 
,‘TT: PETE SAZMA 

3723 RIVERPORT DR. 
MARYLAND HEIGHTS. MO 63043 

ample ID: TF-35 

Pro jcct: CRANE 

I Toject Name: TANK FARM 

funplcr: DAN AYRES 

State Certification: 

! itc I.D. : 

Lab Number: 97-A071904 

Date Collected: a/26/97 

Time Collected: 11: 30 

Date Received: 8/28/W 

Time Received: a: 30 

Sample Type: Soil 

naalytc 
-- 

Reprt ouaa Dil 
Result Units Litlit Lillit factor Date line naalyat Iktbo( Bkch -’ 

___ ------- - - - ---- -- --- 

- PwtErERsr 
ml Qsaliu Ranp) I(D wb 5.00 4.00 1 W29197 4:42 Wiagwtl Ull5Of5030 8400 
lPH Oincl Rar# 23.8 wg 10.0 4.w 1 WW97 205 ll.GooCiob EUlW3350 9533 

HO = Hot *tecte( at the report liltit 

-_I-- ___---_-- ____-__ -PI -- 
twplc Extraction Data 

cxl Extnctel a/29/97 Yt exbactei: a.ogn &tractualwe: 1.0 nl 

ca sLm&mREaWWEt I(( 

smogat.e % Recwcry Target Ranr 
------ --- _--- 

OTWCRO Surr., a,a,rtriflwrotolmu 108. 50. - 150. 
DRIWH Hi SW., hiacatrw 95.0 50. - 150. 

Report Approved By: jda.fAdau Report Date: R/30/97 

Theodore J. Duello, Ph.D., P.A. Officer 
tlichael H. Dunn, fl. R., Technical Director 
Danny B. Hale, tl.R., Laboratory Director 

CCJPY 1 



,,.,* -- 
nilk.‘M 37- 

Pkm 1.615-726.0177 

SPECIALIZED ASSAYS, INC. 

ANALYTICAL REPORT 

SVERDRUP-INDIANA 6116 .._ 
TT: PETE SAM4 
3723 RIVERPORT DR. 

MARYLAND HEIGHTS. HO 63043 

ample ID: TF-36 

Project: CRANE 

. reject Name: TANK FARM 

ampler: DAN AYRES 

State Certification: 

ite I.D. : 

Lab Number : 97-A071905 

Date Collected: S/26/97 

Time Collected: 12: 50 

Date Received: E/28/97 

Time Received: 8: 30 

Sample Type: Soil 

lkprt puu DSl 
ulyto ReseEi hits Linit unit faotor oata Tilts aaalyst ktbd Bateb 
- --_---- -- - _I -- - ---- - -- - 

rrolw(Ic lJl%MToIsr 
WI (Casolia Ran*) lm MY 5.m 4.00 1 Rn9/97 6:29 lbliogmtb BulwsDB 9488 
lm (Dlncl RlBge(c) 130. WY 10.0 4.w 1 R/30/97 3:39 n.BoodTiob BDl!w3558 930s 

ND = Hot detected at tie nprt linit 

-- -- 

tvlplc btrntioa Data 

ml wmcckd e/29/97 ut extraoted: 25.0 yn Extract UoIune: 1.0 nl 

surmptr % Reowrry Target Raaye 
---- -_I- --- 

wx/cIa SW?. , a,a,a-tr1fluor0t01uew 103. xl. - lso. 
DWTPH Hi tirr., triacataae loo. so. - 150. 

Report Approved By: Report Date: a/30/97 

Theodore J. 0~110~ Ph.D., Q.A. Officer 
tlichrel H. Dunn. tl. S. 1 Technicdl Director 

/ Danny B. Hale, Il. S., Laboratory Director 



A 
ANALYTICAL REPORT -’ 

SVERDRUP-INDIANA 6116 
--IT: PETE SAZMA 

3723 RIVERPORT DR. 
MARYLAND HEIGHTS, MO 63043 

mple ID: TF-37 

Project: CRANE 

I *ojact Name: TANK FARM 

%mpler: DAN AYRES 

State Certification: 

: ite I.D. : 

Lab Number: 97-A071906 

Date Collected: S/26/97 

Time Collected: 13: 15 

Date Received: S/28/97 

Time Received: a:30 

Sample Type: Soil 

Rqort owl Dil 
Analgtc Rrwlt Unlh unit Linlt Factor Dattc line nnnl#rt Hrtbd Batch 
----___ ----- __ -__ --- -- -_- - -- - - 

alitcmm- 
ml Gnnollw Rnngr) RD w9 5.00 4.00 1 8/29/97 7:Bs llomyrrtb BDlw5BR)o4w 
ml (Dime1 Raqe) 4l.2 w9 IO.0 4.00 1 E/30/97 4~26 ILCoodrlcb 64llSl&iSO9303 

RB = Rot drtrctod at tbr npwt unit 

DRO Ertrrtrd w29l97 Ut txtnctrd: 25.0 * WJwt uoluno: 1.0 nl 

IIn suomcnTERfEouERIEs w 

SUWO~lte 2 Rraurrg laryrt Ranp 
--__- I_-- ---- 

BlWCHl SW., a,a,rtrifloomtolueu 107. 50. - 150. 
DMl/lPR wi sm. ‘ blacortnw 99.0 so. - l!io. 

Report Approved By: llt.dd A a(MM Report Date: 8/30/97 

Theodore J. Duello, Ph.D., 0. fi. Officer 
llichael ii. Dunn, fl.S., Technical Director 
Danny 8. Hale, ll.S., Laboratory Director 

CQPY 1 



ANALYTICAL REPORT 

SVERDRUP-INDIANA 6116 
‘TT: PETE SAZMA 
3723 RIVERPORT DR. 

MARYLAND HEIGHTS, IllI 63043 

ample ID: TF-49 

Project: CRANE 

reject Name: TANK FARM 

“ampler: DAN AYRES 

State .Certification: 

ite I.D. : 

Lab Number: 97-A071907 

Date Collected: 8/26/97 

Time Collected: 13: 43 

Date Received: 8/28/97 

Time Received: 8: 30 

Sample Type: Soil 

R0pl-t Pun Dil 
klgto Result lItit5 Liait Linit Factor Datr Tine amlpt netw Flab9 

-____--_-_ __--- --- - -- I_-- --- 

XORGllIC- 
TRI (fasoliw Ran@ WD Ml 5.00 4.00 1 R/29/97 7:4ll lblio~b Rolslvso30 8488 
ml (Dies01 Raego) UD WI 10.0 4.00 1 8/30/97 5:13 lLcmlrAcb Rol!ilw35m 9#3 

HO = Ilot (rtccte( at tk nprt linit. 

---- ___-_- -_------e--e -----~ - 
Sample Extraatio~ Data 

YRO Extractel a/29/97 ut exbact0l: 25.0 gl E&not uolunc: 1.0 III 

suwcptc % Recouerg raryt Rasp 
---__ ---A ---- 

07WG7D Sm., a,~,a-triflwrotolwr 107. so. -150. 
DWlW Hi Sun., triaco+aw R9.0 50. - 150. 

C9PVl 



i; 

ANALYTICAL REPORT - 

Laboratory Number: 97-A071907 
Sample ID: TF-49 

Page 2 

Report Approved By: hLJ4-d L4. lL&,d Report Date: s/30/97 

Theodore J. Duello, Ph.D. I Q. A. Officer 
tlichacl H. Dunn, tl. S. a Technical Director 
Danny 8. Hale, H.S., Laboratory Director 

COPY 1 



ANALYTICAL REPORT 

SVERDRUP-INDIANA 6116 
‘TT: PETE SAZMA 
3723 RIVERPORT DR. 

MARYLAND HEIOHTS, MO 63043 

ample ID: TF-27 

Project: CRANE 

reject Name: TANK FARtl 

- amp 1 er,: DAN AYRES 

State Certification: 

ite I.D. : 

Lab Number: 97-A071908 

Date Collected: 8/226/97 

Time Collected: 15: 00 

Date Received: 8/20/97 

Time Received: a: 30 

Sample Type: Soil 

‘ralyk 
--- 

tkpti euan Dil 
Rnult Units unit Unit factm Date Tine flnalgst tktbd Eatcb 

---- - ---- -- 

laRcluIcmm 
nw Gasoline lhrye) WD y/kg s.Do 4.00 1 R/29/97 8:lS tblhgirtb 6OlWSO30 8488 
TRI (Diesel Range) IQ WV 10.0 4.00 1 8/30/97 6:oo ll.coo&icb eolw9ssD 93D3 

I(D = Hot (etcotel rt tLt nprt liait, 

__---- -  - - - - - - - -  -  - - -__-- -  - I_  

Sanylr htraotion Data 

9mi Extractr9 8/25v97 lit cxtnctc~: 25.0 r( Extract uolw: 1.0 al 

II sllRmnlE RECOKRIES I* 

surroptc % Rnovcry rar#et Range 
----- -- 

STWCIQ SW., a,a,a-triflwrotolueu 109. so. - so. 
DfamH HI surr., trhcontaw loo. so. - lso. 

Report Approved By: l%&d&/ b4.L Report Date: B/30/97 

Theodore J. Duello* Ph.D. I D.A. Officer 
Michael H. Dunn, n.S., Technical Director 
Danny 8. Hale, Il. S. I Laboratory Director 

COPY 1 



SVERDRUP-INDIANA 6116 
, ‘TT: PETE SAZMA 

3723 RIVERPORT DR. 
MARYLAND HEIQHTS, MO 63043 

mple ID: TF-29 

Project: CRANE 

I :o ject Name: TANK FARM 

! mpler: DAN AYRES 

State Certification: 

! ite I.D.: 

/- 

ANALYTICAL REPORT . 

Lab Number: 97-A071909 

Date Collected: w-28/97 

Time Collected: 15: 15 

Date Received: 8/20/97 

Time Received: 8: 30 

Sample Type: Soil 

nollytc 
-- 

Ropcrt ouao Dil 
Row1t units unit Unit Factor Dote line AolIpt lktbl Batch /- 

-- - -- -- __ __- -- - 

w Wg 5.00 4.00 1 8/25?97 a:51 Hcl10p?tb oa511150308488 
Ro wncr 10.0 4.w 1 MO/97 6:47 ll.W~Cl~b OOlEdl/11/3550 9303 

it0 = met ktecte4 at the reprt link 

ON Extracted 8/29/97 ut .?xtrrtr(: 25.0 ge fxtrlct u&me: 1.0 Ill 

I” SlJRianTf RIcoufRIfs im 

tumlgote % Recwerg Twgat Range 
--__--- ---- 

-- Blw#m surr.. a,l,rhiflucmtoloo~ lu6. so. - lso. 
DRO/TPH Hi Sun., blrmtaw 105. 50. - lso. 

Report Approved By: Flut;J 4LL.4 Report Date: e/30/97 

Theodore J.’ Duello, Ph.D. I Q.A. Officer 
llichacl Ii. Dunn, n. S., Technical Director 
Danny B. Hale, Il. S., Laboratory Director 

COPY 1 



ANALYTICAL REPORT 

SVERDRUP-INDIANA 6116 
, i-T: PETE SAZMA 

3723 RIVERPORT DR. 
MARYLAND HEIGHTS, MO 63043 

ample ID: TF-28 

Project: CRANE 

I :oject Name: TANK FARM 

! mpler: DAN AYRES 

State Certification: 

! ite I.D. : 

Lab Number: 97-A071910 

Date Collected: E/26/97 

Time Collected: 15: 45 

Date Received: a/20/97 

Time Received: 0: 30 

Sample Type: Soil 

fkprt uuu Dil 
, ‘Vlgtc Result units kit Linil Faotor Date rile nrla19st Iktkcd htcb 

-- --me- __ -- -- -- - - 

lmRwIc- 
IPH <C~rollw Rqe) HD #q/kg 5.w 4.00 1 w?9/97 10:17 Hcliegurtb 0olwmD 040 
VII (Diesel My) 110 WncJ 10.0 4.00 1 8/B/97 7~34 H.Cm~ricb Wl!iIl/35SO 9303 

IID = liot ktectcl It tk report linit. 

tqlr Extraction Data 

ORU Extracted wl9/97 ut cxtractc4: 25.0 gIl wmct uclwe: 1.0 Ill 

turmgete % Rmry Taryet bye 
_--- -__- _- 

BTEYJCRO Sm., a,~,rtriflwotolwe 105. 50. - no. 
DRomw Hi sum., triacmtru 07.0 50. - no. 

Report Approved By: rck9 8. b&w& Report Date: S/30/97 

Theodore J. Duello. Ph.D., Q.A. Officer 
tlichrel Ii. Dunn, rl. S., Technical Director 
Denny B. Hale, Il. S., Laboratory Director 



PROJECT QUALITY CONTROL DATA 

InalJte 
--- 
TRI (Emlir Ra@ 
lPR (Diwl RJ+ 

rmlyte 
--- 
TPU Gasoli~ Raagc) 
W (Diesel Rwy) 

analgttr 

lPH (Rsoliw Raqec) 
WR (Diesel Ruyl 

tlahir Spike Recwwg 

units orig. ual. ns uti Spike Ihc Remwry lvfet Raqe P.C. Batch 
--- -_I -- __- - -- 

nm < 5.M 9.75 10.0 97.50 61. - 142. 8488 
Wf ( 10.0 56.0 00.0 mm 43. - lls. 93D3 

Mtrix Spike Dqlicatr 

wits Uri9. Ud. Uqlioatc RPO Linit P.C. Bat& 
---- --___ -- -- -- 
nfh 9.25 10.3 5.49 16. 0499 
wb 56.0 50.4 10.53 23. 9303 

Labntor~ cohtml oata 

wits Ylwn UP. Raalgxed ual % Remwry la+ Ranr P.C. Oateb 
----- -- - _---- 

wk9 10.0 9.75 9% 61. - 142. 04oa 

Olank Data 

Olabk value Usits P.C. Web 
_-_-- -- ---- 

< 5.00 Wf o-408 
< 10.0 Mf 93U3 

COPY 1 



.^ 
’ SPECLtLlZED A!SAys i 

ENi’lRONME~ 

For tirther assistance in completing the chain of w form please refer to the insmtcrions found on the oppOsi* si 



ANALYTICAL REPORT 

WERDRUP-INDIANA 6116 
, ‘T: PETE SAZNA 
id723 RIVERPORT DR. 
EARYLAND HEIQHTS. tl0 63043 

! ample ID: TF-5 

P’*o ject: CRANE 

Fr.o ject Name: TANK FARtl 

t mplcr: DAN AYRES 

State Certification: 

{ y .te I.D. : 

Lab Number: 97-A071461 

Date Collected: 8125197 

Time Collected: 11:OO 

Date Received: e/27/97 

Time Received: 9:oo 

Sample Type: Soil 

Rqa* puda 011 
~,. nnalfttc lkwlt U,lts unit Unit Fa&or Dtr line Adalye Hdtbd Batch - 

_-____-- ---- - -_ - - -- -- -- __ -- 

MKARIC PnRmoERB 
lPH (Enolinc Range) RD nm 5.w 4.M 1 wz7m 22:zl lblirynth 0olswsow 0443 
Wll (Dim1 Ran*) RD Mu 10.0 4.m 1 w2w97 22:s CcrrlAw 8alwm 074 

WD = I(ot *tntrd at tk repart lilt& 

BTEWCRI Sm., a,~,rtrifluomtolwne 98. 50. - 150. 
CRLIPH Hi Sm., triacmtaw P3.0 so. - 150. 

Report Approved By: 0/29/w 

Theodore J. Duello, Ph.D., Q.A. Dfficsr 
Michael H. Dunn. H.-S., Technical Director 
Danny B. Hale, Il. S., Laboratory Director 

COPY1 



ANALYTICAL REPORT 

WERDRUP-INDIANA 6116 
TT: PETE SAZMA 

13723 RIVERPORT DR. 
MARYLAND HEIGHTS, NO 63043 

Lab Number: 97-A071462 

ample 1.D: TF-52 

rlso ject: CRANE 

Project Name: TANK FARM 

ampler: DAN AYRES 

State Certification: 

ite I.D. : 

Date Collected: S/25/97 

Time Collected: 11: 15 

Date Received: a/27/97 

Time Received: 9: 00 

Sample Type: Soil 

RQprt auu Dil 
j ‘rdgttc Result Uaits Liltit Unit Faotw D&Q Tins tmlfst llrtbd Batub 

-_____- - __ -- -- - - - 

MRWIIC- 
VII (Cal~llu Ra&#ec) RD wm 5.w 4.00 1 w27/37 2ma IbliQprtb aiuyma Bu3 
IPII (Diesel Rage) RD Wl 10.0 4.00 1 wzBn7 23s coru11es aol!w3sso e74( 

ND = llot *troM at the r~ort linit 

WI Ixtractctc4 wzB/97 ut QxtratQt 25.0 pl EXtrwt ualunr: 1.0 Ill 

UWCRU Surr., ~,~,rtrifluorotolwn PZ. 
DWlPtl Hi SW., triawooltalc 107. 

50. - 150. 
so. - 150. 

Report Approved By: B/29/97 

Theodore J. Duello, Ph.D. a 0.4. Officer 
tlichael H. Dunn. KS.. Technical Director 
Danny B. Hale. Il. S., Laboratory Director 

COP’! 1 
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ANALYTICAL REPORT 

SYERDRUP-INDIANA 6116 
TT: PETE SAZMA 

-3723 RIVERPORT DR. 
MARYLAND HEIQHTS. II0 63043 

ample ID: TF-23 

P-eject: CRANE 

rr,oject Name: TANK FARM 

! rmpler: DAN AYRES 

State Certification: 

! rte I.D. : 

Lab Number: 97-A071463 

Date Collected: a/25/97 

Time Collected: il:25 

Date Received: s/27/97 

Time Received: 7: 00 

Sample Type: Soil 

Reqwt Carl bil 
hlftltc Result UIih Liait Linit Factor Dtr ties R88lp.t lwbod B8tcb - 
__-_-____-- - -_ -- -_ - -__- -_I-- 

surwg8tc % Reoowq Targot Rasp 
----- ------ -_-_- 

CXXMRl SW., a,a,rtrifleomtelwu 98. so. - 150. 
NZVDW Hi SW., triwwtaae ml. so. - so. 

Report Approved By: Report Date: 8129197 

Theodore J. Duello, Ph.D., Q. A. Officer 
Michael ii. Dunn, Il. S.. Technical Director 
Danny 8. Hale, tl. S., Laboratory Director 

cvv1 



SPECIALIZED ASSAYS, INC. 

ANALYTICAL REPORT 

WERDRUP-INDIANA 6116 
, TT: PETE BAZMA 
13723 RIVERPORT DR. 
MARYLAND HEIGHTS. MO 63043 

Lample ID: TF-33 

F .ojsct: CRANE 

Project Name: TANK FARM 

! ampler: DAN AYRES 

State Certification: 

: :te I. D. : 

Lab Number: 97-A071464 

Date Collected: 8/25/97 

Time Collected: 11: 40 

Date Received: e/27/97 

Time Received: 9:oo 

Sample Type: Soil 

Reprt 8oae Dil 
we Reoolt Uelh Unit Limit F&m Date Tim rmalqst lletkd Batch 

--I_----- ____- --- -- _- --I- - --- 

--r 
Ttw mlolioe Raaqe) 80 nqlkq 5.00 4.00 1 ww97 0:13 lkulgurth eomK5030 844a 
TfW (Dlncl Raye) lm nim 10.0 4.w 1 a/28197 2l:M cmaeliur wlsn/3sso 8744 

tiD = bt ktccte( at the rqwt linit. 

-- _-- 

fanple Extraotioe Data 

DRU rxtracted wzw97 ,jtt c%tra&ek 25.0 qn WTrt uelule: 1.0 Ill 

Lt* sum3cnTL RwJumIES = 

sunvqate % Reoovcrq 1arqet Raaqt 
--- ---- 

SlWWl Sun., a,a,a-trifluomtolw~ V5. 50. - 150. 
ORWlfl4 Wi SW., triacoltanc 99.0 50. - lm. 

Report fipproved By: o/29/97 

Theodore J. Duello, Ph.D. I Q.A. Officer 
tlichael H. Dunn. tl. 9.~ Technical Director 
Danny B. Hale, fl.S. I Lsboretory Director 

COPY1 



‘-a 
ANALYTXCAL REPORT 

C-VERDRUP-INDIANA 6116 
l-T: PETE SAZMA 

i3723 RIVERPORT DR. 
MARYLAND HEIGHTS NO 63043 

ample ID: TF-23 

‘0 ject: CRANE 

‘rroject Name: TANK FARM 

ampler: DAN AYRES 

State Certification: 

ite I.D. : 

Lab Number: 97-A071465 

Date Collected: 6/25/97 

Time Collected: 13: 15 

Dote Received: 8/27/97 

Time Received: 9: 00 

Sample Type: Soil 

aoalytr 
--- 

Roprt Quo Dll 
Result Ullh Unit Unit Footor Doto lie8 aoaly5t Hotbd Datob - 

- --m-e -- 

lImwuc- 
TPtl Wseliu Ran*) RD ngiag 5.M 4.00 1 Ea./97 2:os lbliogrtb afllslm3ll a443 
ml (Diesel Range) IID wh 10.0 4.00 1 WI9197 I:23 eawlies 8olw3550 8744 

ilD = Ibt CtecM at t* nprt linit. 

m F.xt?aotol 8nw97 ut l xtrxtot 25.0 p rxtmot uollme: 1.0 Ill 

somogoto % ikowory Targot Ran* 
---- --- 

BTEWCRO Sum., a,a,rtrifluorotelwnr 92. 50. - l50. 
DRIMTRI Hi Swr., trlroontru lOi. 50. - lsl. 

Report Approved 80: w&port Date: E/29/97 

Theodore J. Duello. Ph.D. I P. A. Officer 
Michael H. Dunn. Il. S., Technical Director 
Danny B. Hale, H.S. I Laboratory Director 

CgFY 1 



ANALYTICAL REPORT 

C’IERDRUP-INDIANA 6116 
1 TT: PETE SAZMA 
13723 RIVERPORT DR. 
MARYLAND HEIQHTS, tl0 63043 

! mplc ID: TF-32 

f *eject: CRANE 

troject Name: TANK FARM 

! unplcr: DAN AYRES 

State Certification: ., 

! .te I.D. : 

Lab Number: 97-4071466 

Date Collected: e/25/97 

Time Collected: 13~40 

Date Received: 0/27/97 

Time Received: 9: 00 

Sample Type: Sail 

Ikgort ouaa Dil 
1 

Jrtc Result Umits unit linit F&or Date rite oaalgst nrtbd Oablb 
__-- - - - ---- - - 

UlRCtWCp(ywI(ETLRDI 
Till UAsaliae Range) WD 44 5.00 4.00 1 w2w97 242 lbliagcrtb oolswmaou3 
TIW (Diesel Ranye) RD 44 10.0 4.00 1 8/2?/97 213 carwllus 8DEws3D 67+l 

Ro = kct d&acted at tk rrprt link 

DRU ktractr~ wzw97 ut extmtrl: zs.0 * Extract uclulc: 1.0 Ill 

sumgate % Racwerg Target Range 
_- ---- -- 

BlWCRS SW., a,a,rtriflumtolutw ?I. so. - w. 
ORWlPtl Hi Sum., triacaatrlp 102. so. - l!x 

Report hpproved By: h Gb: B/29/97 

Theodore J. Duello, Ph.D. I Q.A. Officer 
Mchrcl H. Dunn. ?l.S., Technical Director 
Danny 9. Hale. Il. S., Laboratory Director 

CODY 1 



,h 
ANALYTICAL REPORT - 

S’IERDRUP-INDIANA 6116 
t 7-F: PETE SAZMA 
.3723 RIVERPORT DR. 
MARYLAND HEIQHTS, MO 63043 

! ample ID: TF-45 

P *eject: CRANE 

1 reject Name: TANK FARM 

! mplar: DAN AYRES 

State Certification: 

! .te I.D. : 

Lab Number: V7-A071467 

Date Collected: s/25/97 

Time Collected: 13: 30 

Date Received: 8/27/97 

Time Received: 9: 00 

Sample Type: Soil 

Reprt pull DU 
Aealgtr Result ueits Liait Linit Factor Oati Tlnc mlyst iwod BItob 
------- --- -- -- - - - - - 

DRU W?wtcd 8nw97 Ut &rated: 250 gl fxtrwt wme: 1.0 tll 

surrqate i! Recovery Target Range 
----- ----- -----I 

BTIX/Cffl SUIT., a,~,rtriflwrotolwr 92. 50. - w. 
OWlFH Hi SW., triaxntrn 103. 54. - 150. 

Report Approved By: Report Date: E/29/97 

Theodore J. Duello~ Ph.D., Q. A. Officer 
tlichrel H. Dunn. tl. S., Technical Director 
Danny B. Hale. Il. S. I Laboratory Director 

COPY 1 



ANALYTICAL REPORT 

WERDRUP-INDIANA 6116 
TT: PETE SAZMA 

‘3723 RIVERPORT DR. 
MARYLAND HEIGHTS. MO 63043 

smple ID: TF-15 

?-eject: CRANE 

troject Name: TANK FARU 

I mpler: DAN AYRES 

State Certification: 

: ite I.D. : 

Lab Number: 97-A071468 

Date Collected: S/25/97 

Time Collected: 14:00 

Date Received: S/27/97 

Time Received: 9: 00 

Sample Type: Soil 

Rcprt euln D11 
%l*e Result hits Li*it Linit F&or Dab rim hlyst Hew4 Bate). 
-- -- -- --- --- - -- -II - 

-mERsr 
TPH (Easoliu Ran@ mD wh s.04 4.03 1 8/28n7 357 HollapFth oomuso30 8443 
TRI Diesel Rwy) w WY 10.0 4.w 1 8/n/97 3:s3 Cwrliw 8olsll/35so UYI 

I(D = Yet *tcctc( at the nprt liait, 

Smyab % Rummy Taryet Ranye 
_----- ------- ---1 

BTWQUI Sum., r,c,rtriflwmtolucu 92. so. - lso. 
3rmmC Hi Sun. , triacontaoe 99.0 so. - 150. 

Report Approved By: art Date: 0/29/97 

Theodore J. Duello. Ph. 0. I P.A. Officer 
tlichrel I+. Dunn, ll.S.. Technicrl Director 
Danny B. Hale, Il.S. I Laboratory Director 

COPV 1 



ANALYTXCAI- REPORT - 

WERDRUP-INDIANA 6116 
) rT: PETE SAZMA 
a.3723 RIVERPORT DR. 
MARYLAND HEIGHTS, MO 63043 

! ample ID: TF-4 

P-0 ject: CRANE 

Project Name: TANK FARM 

! amplei-: DAN AYRES 

State Certification: 

! te I. D. : 

Lab Number: 97-A071469 

Date Collected: S/25/97 

Time Collected: 14:20 

Date Received: S/27/97 

Time Received: 9: 00 

Sample Type: Soil 

Rrprt &Jar DIl 
nnal#c Rrsult uaitr Unit Linit Factor Date rinc Aaalfst lbtbd Batch - 
-- --- ----- - - -- -- ----- 

no+xnRx lwni?mRsr 
TFil (Caaoliw Ran@ RD wb s.Bo 4.M 1 8/28/97 4:34 lkllirywtb Bol!wso30 B443 
IPII (Diesel Rar)c) 19.2 MB 10.0 4.00 1 w29/97 4:43 klrrliur wlsv3sso 874 

W = Not *troW at tk rqort linit. 

fa9le fxtwtion Data 

ml Extracchd w28/97 ut rxtractrt 2s.o pl Extract uollmr: 1.0 I(] 

furm~ate 2 R-g Tqrt Ranp 
--- ----- __--- 

BlWEWl fur?. , r,a,a-trifluo?otoluea~ 1M. so. - 150. 
DRO/WH Hi Surr., triacoatau 94.0 so. - ml. 

Report Approved By: port Date: 8/29/97 

Theodore J. Duello, Ph.D., 0. A. Officer 
tlichael Ii. Dunn, tl. S. I Technical Director 
Danny B. Hale. I’.%. Laboratory Director 

COPY 1 



ANALYTICAL REPORT 

FVERDRUP-INDIANA 6116 
t TT: PETE SM.MA 
13723 RIVERPORT DA. 
MARYLAND HEIGHTS, MO 63043 

Lab Number: 97-A071470 

Lmple ID: TF-31 

r *eject: CRANE 

Pro.ject Name: TANK FARM 

! mpler: DAN AYRES 

state Certification: 

! .te I.D. : 

Date Collected: B/25/97 

Time Collected: 14: 30 

Date Received: 8/27/97 

Time Received: 9: 00 

Sample Type: Soil 

Rq0l-t 0uac Dil 
i \QtC Rwlt Uaih Unit Linit Flctm Date Tine anaIgat Hctbd Batob 

- --1-1 ---- --- -- - - __ -- --- - 

W = Ilot kbcbl at tk report linit 

svl@c Lxtraotioa Data 

MO Extnctcl w2w97 ut cxbaAcd: 25.0 gl Fxtract uolw: 1.0 Ill 

surrolate 1! ltecowrg Target Range 
-_--_-- ---- ------ 

BTfWUlO Sm., ~,~,a-triFluomtoluc~ 07. 50. - no. 
#MIIpH Hi Sum., triroatara 93.0 50. - 150. 

Report Approved By: h&i Date: a/29/97 

Theodore J. Duello, Ph.D. a Q. A. Officer 
flichrel H. Dunn, fl. S. I Technical Director 
Danny E. Hale, N.S., Laborrtory Director 

COPY 1 



SPECIALlZEDASSAYS,h’C. 

; cVERDRUP-INDIANA 6116 
TT: PETE SAZUA 

~3723 RIVERPORT DR. 
: VARYLAND HEIQHTS, HO 63043 

‘. 
ANAI-YTXCAL REPORT 

Lab Number: 97-A071471 

: ample ID: TF-34 

Taco jcc t: CRANE 

Project Name: TANK FARM 

! mplar: DAN AYRES 

stat* Certification: 

! ite I.D. : 

Date Collected: S/25/97 

Time Collected: 15:OO 

Date Received: S/27/97 

Time Received: 9: 00 

Sample Type: Soil 

Report auu Dil 
hlyte MeIt Udts Llnit unit Faotm Data lint noalyst notbd Babb -’ 
----- - __- --- - - -- 

-- 
nw mwllw lhgd IQ nglkg 5.M) 4.00 1 wzw97 5:49 Holi~gutL 8olsllms 8443 
lPH Oiwd Ran@ 56.0 w9 10.0 4.w 1 meJ97 22:Yh corwlius eol!w3sso 874 

ID = Rot &to&l at tbn nprt liltit 

Jurmpte % Rocwory larget R,ny 
-- -- 

OlEX/CRl Sm., a,l,a-trifluomtolucw 00. xl. - 150. 
DRWTPH Hi Sum., triwwtale 91.0 50. - 150. 

Report Approved By: port Date: B/29/97 

Theodore J. Duello, Ph.D., Q. A. Officer 
tlichacl H. Dunn, I.!?. , Technical Director 
Danny B. Hale, Il. S., Laboratory Director 

COPY 1 
-, 



ANALYTICAL REPORT 

FLIERDRUP-INDIANA 6116 
, -T: PETE SAZMA 
13723 RIVERPORT DR. 
WRYLAND HEXWiTS, MO 63043 

Llmple ID: TF-24 

F ‘0 jcct: CRANE 

Pr.oject Name: TANK FARM 

: ,mp ler: DAN AYRES 

State Certification: 

L .te I. D. : 

Lab Number: 97-A071472 

Date Collected: B/25/97 

Time Collected: 15: 15 

Dote Received: e/27/97 

Time Received: 9: 00 

Sample Type: Soil 

Regwt pull Oil 
I ralgto Result kits LItlIt Lblt Farstar Date Tim Aealgat lbtbd Batch 

,--___- --__-- -- - - -- - --- 

UXCRRICfbMEERD 
VII (cawllu Range) in W@ 5.00 4.00 1 0/2W@7 6:Zb iknllr~tb 8OlSVSO30 0443 
WI (Dim1 Rang4 m W@ 10.0 4.ocl 1 B/28/97 2223 corwlius eolwm ml 

IID = Hot *trcte( at the nprt limit. 

-- -_--_--__---- ----- 
taqlr Extraction Data 

DRO Ertnctcd wlw97 ut extracte(: 25.0 @II meat lblunc: 1.0 Ill 

furmgatc % RowveT@ Target Range 
----- --- 

BTWWI Sm., a,a,a-trifluwotoluew 92. 50. - 150. 
DRO/Wli Hi Svrr., biacoo~talc Pi.0 so. - 150. 

l-&port Approved By: 

Theodore J. Duello. Ph.D.. &A. Officer 
tlichael H. Dunn. ll.S. I Technical Director 
Danny 8. Hale, Il. S. I Laboratory Director 

COPY 1 



,A, 
ANALYTICAL REPORT 

‘- 

WERDRUP-INDIANA 6116 
TT: PETE SAZMA 

13723 RIVERPORT DR. 
~.ARYLAND HEIGHTS. no 63043 

Lab Number: 97-A071473 

Lanple ID: TF-26 Date Collected: B/25/97 

r ‘o jot t: CRANE Time Collected: 15: 35 

Project Name: TANK FARtl Date Received: E/27/97 

! ampler: DAN AYRES 

State Certification: ,, 

! ite I.D. : 

Time Received: 9: 00 

Sample Type: Soil 

laalyte 
----- 

Roprt am Dll 
Rcwlt Ulltr Unit Liltit Factor Oltc Tine nnalyst tktbd B&cl .- 

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

.~- wlnwIc PniMmw 
ml (casalw Rasg) ID w9 5.00 4.00 1 e/28/97 7:03 lblim)atD R?lwww 8443 
Tl’ll (Died l?any) w w9 10.0 4.w 1 wz9/97 0:lo cmwliur 801511/3sso SW 

#ID = Yot &twh~ at t* spurt linit. 

Surrqatr % Rccanry Tarye Ran* 
-_--__ -_- __I_ 

BTwcal krr., r,a,a-triflwmtOlwucw 93. 50. - lso. 
DROMW Hi SW., triaeoutar 91.0 50. - 150. 

Report Approved By: 

Theodore J. Duello, Ph.D.. 0. A. Officer 
Hichael H. Dunn, tl. S. I Technical Director 
Danny B. Hale, Il. S., Laboratory Director 

COPY 1 



SPECIALIZED ASSAYS, INC. 

PROJECT C3UAl-X-8-Y CONTROL DATA 

Annlgte 

TPH Galiu Range) 
TPR (Died Range) 

nmlgttc 
-- 
TR( hsolir Raagd 
TP8 (Diesel Range) 

hl*c 
-I_--- 

I VW Ohsolir Range) 
I-W (Diesel Range) 

II&ix tgikr Recowry 

units Drig. Ual. 8s ual S9ikr Gm Rmwrg Target Ranye P.C. D&oh 
--- -- -- --- 

Mncl ( 5.00 9.90 lo.0 99.w 61. - 142. 8443 
w9 ( 10.0 42.4 90.0 53.w 43. - iis. 8744 

Hatrix S9ike Duplicate 

wits big. Ual. Duglicatr RI9 Llnit P.C. Eatcb 
-_ ---- --- -- -- 

w4 9.96 9.30 6.n 18. 8443 
M9 42.4 44.8 5.50 23. 8744 

Labmtorg Co&ml Data 

wits Kwur Ual. Amlyzd Ud K tlwowrg rnynt Rnnye P.C. 8atcb 
-- -- ---- --- 

w9 10.0 9.90 99. 61. - 142. R4I3 
nmc9 84.0 98.4 ll3. 43. - ll5. 87U 

glrrlt Data 

Bhk Ualue Uaitr O.C. natoil 
---- ---- 

( 5.M fM9 8443 
< 10.0 w9 8744 

cow 1 



SPECLALIZED ASSAYS 
ENVIR0NMENTA.L 

REFERRING CLIENT 

Accqunt: 6116 
Svrrdrup - Indiana 
Dan Ayers 
13723 Riverport Dr ivti 
Maryland Heights. MO 63043 .,. 

Ph: 314-770-4012 Fax: 324-770-5108 

7A- 011253 
2960 Foiw crciiton rhiw 
Nwbiue. lN 37204 
615-7260177 
FAX 615/726-3404 

,/- 

‘_ 

- ‘For further assistance in completing the chain of custody form please refer to the instructions found on the opposite sid - 



sPEcLJuuED ASSAYS 
ENVlRONMENX4L 

Account: 6116 
Sverdrup - Indiana 
Dan Ayers 
13723 Riverport Drive- 

~. Maryland Heights, MO 63043 
Ph: 314-770-4012 Fax: 314-770-5108 

31LUNO CONTRDL NUMBER IFoll IAB WE ONLYI 
.~ 7bT7Y 

A 
l 9AMPL.E DESCRlPnON 

I 

i Y---Y-- 

7A- 011254 
1960 Foum cmiim Dliw 
t-ldwuk TN 37204 
615-726-0177 
FAX 61V726-34CM 

Specialized Assays: (800') 765-0980 
RolEcr* 

CRJi 
F.O. . 

EcrNAME 
?7+dk f+wAy 

"ME "B 2 . ! ANALYSIS REQ"EsrE0 

For further assktancc in completing the chain of custody form please refer to the instructions found on the opposite sic - 



SPECIALIZED ASSAYS, INC. 

SVERDRUP-INDIANA 4116 
I TT: PETE SAZNA 

3723 RIVERPORT DR. 
MARYLAND HEIGHTS, MO 63043 

: ample ID: TF-6 

ho ject: CRANE 

I :oject Name: TANK FARM 

Yhnpler: DAN AYRES 

State Certification: 

! .te I.D. : 

- 

ANALYTICAL REPORT 

Lab Number: 97-A068891 

Date Collected: 0116197 

Time Collected: 14: 45 

Date Received: S/20/97 

Time Received: 9: 00 

Sample Type: Soil 

Report pull Dil 
hlyie Result Illits Limit Lieit F&x Date line hlyst nebd Oatob - 

.. ----__--- --- - -- - ---- --- -- - 

.,. NlRcnKIC p(IRIy(ETERpI 
TPH (Casoliw Range) wk! 5.00 4.w 1 ww97 0:14 mliqurtb oDl5w3lYc 5587 
TtW (Diesel Range) W! 10.0 4.w 1 WZW97 2o:45 K.Ualkup ool5wY55a 5657 

IID = Wot ktccted at tk repart link 

.. tucplc Extractics Data 

DRI crtracted w20/97 ut extra&cl: 25.0 g4t EXtraot ualwe: 

(81 sLRlacnl1 FiEcouERES WI 

surmyrte % fie.xwry Tarrt Raa+e 
-- --- 

1.0 Ill 

Report Approved By: Report Date: 8/22/9? 

Theodore J. Duello. Ph.D., Q. A. Officer 
tlichael H. Dunn, n. S. I Technical Director 
Danny 8. Hale. Il. S. I Laboratory Director 

COPY 1 
- 



SPECIALIZED ASSAYS, INC. 

7sa Poser c&hwn or. 
Y!O.BoX40366 
NYhvllk.TN 37X%4566 
phone 1415-7264177 ANALYTICAL REPORT 

SVERDRUP-INDIANA 6116 
TT: PETE SAZMA 
3723 RIVERPORT DR. 

MARYLAND HEIGHTS. MO 63043 
Lab Number: 97-A068892 

ample ID: TF-7 Date Collected: 8/18/97 

Project: CRANE Time Collected: 15: 00 

I :oject Name: TANK FARM Date Received: e/20/97 

in ampler: DAN AYRES 

State Certification: 

! ite I.D. : 

Time Received: 9: 00 

Sample Type: Soil 

Reyort ooan Dil 
i 7alyte Result Units Linit Linit Factor Datr Tine nmlyst lbthod Batch 

__-___-___------ -_---- --- ---- -- --- --- ---- 

-_ rDRfAWIc PMIIvnmsr 
1IW Gasoline Range) IID WY 5.00 4.00 1 W2U97 0:fl Holie~lu 8DlSlAOa 5587 
lPH (Die4 Range) RD WN 10.0 4.00 1 o/zom 2l:n K.ualkoy oonw3550 5851 

.,_ 
ND = Hot ktrcted at the w-port link 

Sanplc Lxtractios Data 

Dw Extraoctr~ wzon7 ut extraote~: 25.0 gn Extraot uoluw 1.0 Ill 

II sLmcnTEREcwERIEs u 

furmgate % lteoowry Target Range 
--- --~ ------- 

-- BEX/UUl Burr., a,a,a-triflwrotolwae 1DO. 50. - 150. 
DROAlW Hi SUIT., triaeokaw on.0 SD. - wo. 

Report Approved By: Report Date: 0/22/w 

Theodore J. Duello Ph.D., (1. A. Officer 
tlichael H. Dunn, il. S., Technical Director 
Danny B. Hale. Il. S. I Laboratory Director 



SPECIALIZED ASSAYS. INC. 

A 
ANALYTICAL REPORT -~ 

SVERDRUP-INDIANA 6116 
.-fT: PETE S&WA 

3723 RIVERPORT DR. 
MARYLAND HEIGHTS, MO 63043 

Lab Number: 97-4068893 

ample ID: TF-8 

Project: CRANE 

I .*aject Name: TANK FARM 

!-ampler: DAN AYRES 

State Certification: 

: ite I.D. : 

Date Callected: S/18/97 

Time Collected: 15: 15 

Date Received: a/20/97 

Time Received: 9: 00 

Sample Type: Soil 

Rrprt auaa Dil 
Analgte RQsclt units kit Linit factor Date line nooIyst II&k.6 OItch - 
----------1 ----- __ _I -- --- - --- -- - 

-.. NIKCMIC l#MlKrfRsr 
VII Gsoliw Raa9e) 93.0 ng/k9 25.0 4.04 5 o/WV7 1:29 Holla9urtb Ro1wSO3O ssR7 
lPH (Dine1 Rqe,) 316. wh 10.0 4.00 1 O/20/57 u:l9 K.Ualku) 801511/3550 5857 

IID = Hot &to&4 at the report linit. 

______- --------- ____---__--- ------ 
fagle Extraction Data 

Dim txtncted 8/m/97 ut cxtrate6: 25.0 yl Extract lJolune: 1.0 nl 

H slJRwSnlf RfalUEKIfS w 

smTcpte 2 Recoverg Taryet Range 
-- _-____ -_-_ ------ 

Report Approved By: Report Date: B/22/97 

Theodore J.‘Duello. Ph.D., Q. A. Officer 
tlichael H. Dunn, tl. S., Technical Director 
Danny 8. Hale, Il. S., Laboratory Director 

- 

COPY 1 



ANALYTICAL REPORT 

SVERDRUP-INDIANA 4116 
TT: PETE SAZMA 
3723 RIVERPORT DR. 

MARYLAND HEIGHTS, MO fa3043 
Lab Number: 97-A068894 

ample ID: TF-9 Date Collected: 8/ 18/97 

Project: CRANE Time Collected: 15:30 

reject Name: TANK FARM Date Received: a/20/97 

ampler: DAN AYRES Time Received: 9: 00 

State Certification: Sample Type: Soil 

ite I.D. : 

Reprt Bcac Ml 
,, ‘ralyte Rcwlt IhIts Licit Liait Factm Date line nmlyst HQtkd Batch 

_--___ -_- _______ --1- --- ---- --- - ---- - -- - - 

WtcnKIC lJf&wmw 
TW (CasolinQ RanpI 19.8 w/kg 10.0 4.00 2 ml/97 2:06 Helieycrtb omsoAo30 5sE7 
l!4 (Dim1 Rabgc) 304. Wh 10.0 4.w 1 B&W7 23~06 K.Yalkup alll511/3950 sBs7 

HD = Hot detected at tbe report Unit 

--1--------------- _------ --------- 
SmpL Extraction Data 

MM fxtroted 8/M/97 ut extnctQ4: 25.0 gll fxtract UelueQ: 1.0 Ill 

SurrcgQte % RQcwery Target Ramp 
----__ -_-___ ------ 

BTWCRU SUIT., a,a,a-triflucmtolucne 96. so. - 150. 
OtWlPH Hi Sm., triaco~taae 97.0 so. - 150. 

Report Approved By: r&,&k?& Report Date: B/22/97 

Theodore J. Duello, Ph.D. I 0. A. Officer 
Michael H. Dunn, tl. S. I Technical Director 
Denny 8. Hale. Il. S. I Laboratory Director 

COPY 1 



ANALY-l-XCAL REPORT -- 

SVERDRUP-INDIANA 6116 
, t-T: PETE SAZMA 

3723 RIVERPORT DR. 
MARYLAND HEIGHTS, MO 63043 

Lab Number : 97-4068895 

! unple ID: TF-10 

Project: CRANE 

F :oject Name: TANK FARM 

f wnpler: DAN AYRES 

State Certification: 

f .te I.D. : 

Date Collected: 8/ 18/97 

Time Collected: 15: 45 

Date Received: 8/20/97 

Time Received: 9: 00 

Sample Type: Soil 

Rqort nuaa Dil 
I)+ltte Result Units Liltit Unit F&or bate Tim noa1qst Mbod Bald - 
______ ----_- ---- ---- --- ---- --- -- ----- -- II_ -- 

~- rORCMIC P(IRAIICTERSr 
WI (Easoliw Ranqec) ID n9&9 5.00 4.00 1 Bt2lf97 3:SB HaIiyrtb ROl5lMOM Jsgl 
TPH (Diesel Ra~qe) 15.6 n9&9 10.0 4.w 1 B/20/97 23~53 K.Ualku~ Bolwm5B57 

ND = Hot ktecte( It the rpprt linit. 

___________-_ --- ----- ----- -I---- 1_------- 
- tangle fxtvction Data 

DIUI Extracted B/20/97 ut extra&d: 25.0 qn fxtrxt ualune: 1.0 Ill 

a* mcnlf REcilUERIES ** 

--- 

wmqatt 
_---__---___ 

% Rel!owry Tarqet Rrqc 
-_----- --------- 

. BTDXRll SW., a,a,a-trifluomtolwm 9B. xl. - 150. 
DRWIp11 Hi SUIT., triawltwe 103. $3. - 150. 

Report Approved By: ~%a@&./%? Report Date: 0122197 

Theodore J. buello. Ph.D., Q./r. Officer 
?llchael H. Dunn, II.S., Technical Director 
Danny B. Hale, Il. S., Laboratory Director 

COPY 1 



ANALYTICAL REPORT 

SVERDRUP-INDIANA 6116 
TT: PETE SAZMA 

-3723 RIVERPORT DR. 
MARYLAND HEIGHTS, MO 63043 

ample ID: TF-11 

P-a jet t: CRANE 

kro ject Name: TANK FARH 

: ampler: DAN AYRES 

State Certification: 

! tte I.D. : 

Lab Number: 97-A068896 

Date Collected: a/ lW97 

Time Collected: 16:OO 

Date Received: B/20/97 

Time Received: 9: 00 

Sample Type: Soil 

Report pull Dil 

I ‘wlgttc Result Units Liltit Linit Factor Dattc Tine rmalgst lbtbd Batch 
_-----__-_--_- ------- - - ---- -- --- --- - __- -- -- 

‘-‘- rwcwIc PARAmm 
TPH &saline Page) RD W# 5.w 4.00 1 8m/p7 0:56 lbliagwtb WISH/SU300 
IPH (Diesel Raqe) 128. nom 10.0 CD0 1 a/n/97 0:40 K.ualhp oolw355D5w7 

\ 
WD = ilot *tecte( at tiw report link 

_-- ___--_-- ------- __---- ------------------I---- ---- 
Swplc fxtractioa Data 

DW Extraott u/20/97 lit extracteed: 25.0 p Extract uolune: 1.0 ill 

.~ 
surrqate % Rcowerg Target Range 
--------_ ------ ---------- 

DlWiXi SUIT. , a,a.rtrifluorotolven 96. 50. - 150. 
DtWTlW Hi Smr., triacwtane m. 50. - 150. 

Report Approved By: E&,k?&- Report Date: B/22/97 

Theodore J. Duello, Ph.D. I P. A. Officer 
tlichael H. Dunn. fl.5, Technical Director 
Danny 8. Hale. Il. S. I Laboratory Director 

COPY 1 



,/- 

ANALYTICAL REPORi -’ 

SVERDRUP-INDIANA 6116 
TT: PETE SAZMA 

..3723 RIVERPORT DR. 
MARYLAND HEIQHTS, NO 63043 

Lab Number: 97-A068897 

ample ID: TF-14 

Q?o ject: CRANE 

rroject Name: TANK FARM 

amp 1~: DAN AYRES 

State Certification: 

ite I.D. : 

Date Collected: a/i8197 

Time Collected: 16: 15 

Date Received: a/20/97 

Time Received: 9:oo 

Sample Type: Soil 

Report &Jan Dil 
nnrlgtc Result Units Llnit Linit Factor Datr lim naalgst tletbod B&b - 

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

‘~- aRcMIc -r 
VII (Ewliw Ran@ w w9 5.00 4.00 1 Bm/97 5:l2 lbllegwtb aDlslAo30 5581 
194 (Dilul Range) Ro n9h4 10.0 4.w 1 B&U97 2:14 K.Ualkq aolawmo sBs7 

HU = Hot da&ted at the re)Q?t linit. 

-’ fmple Extraction Data 

Bit0 Exhutcd B/20/97 Ut extrzted: 25.0 gn ktnct uoluw: 1.0 Ill 

xx sumcm RcmJEms w 

turmgote K lfecwerg Target Rmge 
-- --- ----_ 

-‘- BlfWClM SW?. , a,a,thiflwmtolwne 102. 50. - lsa. 
DWlPH Hi Sun., trlacoctaw loo. So. - 150. 

Report hpproved Bu: $b&T&,&& Report Date: a/22/97 

Theodore J.' Duello. Ph. Do. a 0. A. Officer 
tlichael H. Dunn, tl.S., Technical Director 
Danny 8. Hale, ll.S.8 Laboratary Director 

COPY1 



ANALYTICAL REPORT 

SVERDRUP-INDIANA 6116 
TT: PETE SAZMA 
3723 RIVERPORT DR. 

MARYLAND HEIGHTS, NO 63043 

smple ID: TF-16 

Project: CRANE 

I reject Name: TANK FARM 

anp ler: DAN AYRES 

State Certification: 

! ite I.D. : 

Lab Number: 97-A048898 

Date Collected: a/18/97 

Time Collected: 16: 20 

Date Received: 8/20/97 

Time Received: 9: 00 

Sample Type: Soil 

Report Run Dil 
hlPytt Rerult Units Unit Unit factor D&c Tine 

I 
Ilealgst tldcd Batob 

---------- ----- --- ---- -- I_ ---- - --_ -- - 

UIRCRKIC PlYwiElERsr 
IPH KasclIee Raage) Ko ngtkg 5.00 4.w 1 WW97 5:99 HeU9mtb 80351115030 5587 
WI (Diesel Rmye) im Wkg 10.0 4.w 1 WV97 3:M K.Ualkup Bolslv3wB S-t 

HO = Hot ktecte4 at tk rcprt linit. 

_--------- --___-___---_-____ ------------ -- 
fm9le Extraction Data 

DRU Extracted w2w97 ut rxtrxtrd: 25.0 gn Extract u01wu: 1.0 nl 

WI suRIsuIlE REcnuERIES H( 

surropatc 2 Rccwcry large Range 
------ ---- ---__- 

-~ BTWBRO Sum., a,a,a-triflwrotolww 99. 50. - 150. 
DRWlPH Hi Sm., triacoatanc 95.0 55. - 150. 

Report Approved By: <k,&&& Report Date: E/22/97 

Theodore J. Duello, Ph.D. a Q. A. Officer 
tlichael H. Dunn, n. S., Technical Director 
Danny E. Hale, ll.S. I Laboratory Director 

COPY 1 
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ANALYTICAL REPORT ‘-,I 

SVERDRUP-INDIANA 6116 
TT: PETE SAZMA 

-3723 RIVERPORT DR. 
MARYLAND HEIGHTS, MO 63043 

Lab Number: 97-A066899 

mple ID: TF-20 

8-p ject: CRANE 

I I--l*oject Name: TANK FARM 

I! ampler: DAN AYRES 

State Certification: 

! tte I.D. : 

Date Collected: E/18/97 

Time Collected: 16: 40 

Date Received: 8120197 

Time Received: 9:oo 

Sample Type: Soil 

Report rem Dil 
Analgtc Result Units Limit Linit Factor Date Tiw Ilaa1gst tktboa Batch - 
-------______ -_---- _- ------- -__ ---- __- --I- _----- ---- --- -- ___ 

mtwuC fYlwNrfR% 
lPH Gsoline Rag+) UD ws 5.w 4.00 1 8/Zl/97 9:33 tblimgwtb 8015M/Sl3D 5587 
VII (Dicscl Range) 10.2 HYfi! 10.0 4.00 1 W2U97 3:48 Y.Ualkup 08lw3558 as7 

IQ = Hot letscted at tbr report linit. 

Sanple ExtrAion Data 

DRO Extracted wzol97 llt extractd: 25.0 ,n fxtrrt ULllune: 1.0 nl 

fwogrtc % R-erg Target Range 
----__--__ -_-__- __- ___- -- 

BlEXhRll SUIT., a,a,a-triflwrotoluew 91. so. - 150. 
DIWTPH Hi Sam., triacoatrm 1Ol. 50. - so. 

Report Capproved By: $&?&‘,b& Report Date: B/22/97 

Theodore J.‘Duello. Ph.D. a Q.A. Officer 
tlichsal H. Dunn, Il. S. I Technical Director 
Danny B. Hale, Il. S., Laboratory Director 

COPY 1 



SPECIALIZED ASSAYS. INC. 

SVERDRUP-INDIANA 6116 
TT: PETE SAZMA 
3723 RIVERPORT DR. 

MARYLAND HEIGHTS, MO 63043 

ample ID: TF-21 

Project: CRANE 

a reject Name: TANK FARM 

ampler:. DAN AYRES 

State Certification: 

ite I.D. : 

ANALYTICAL REPORT 

Lab Number : 97-AObS900 

Date Collected: E/18/97 

Time Collected: 16: 50 

Date Received: S/20/97 

Time Received: 9: 00 

Sample Type: Soil 

Rcprt nwl Dil 
Unit Unit Factor Date Tine lldod OhAl / Analgtt Result Unit5 Analyst 

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

. wRsnluC f%luitnERS 
TPH aa5olinc Ra,gd Ho w9 5.00 4.0s 1 O/m97 7:04 bliqurtb 0015iWSO305587 
TtW (Diesel Range) KD w9 10.0 4.00 1 8/2l/97 4:34 K.Ualkq wlm/3550 wa7 

HD = Hot letccte( at the report linit 

____________-I- -___---l----__--l---------- ___---- 

fan@ Extraction Data 

DRti Extracted wzon7 Ut extracted: 25.0 gn c&act uo1une: 1.0 Ill 

Eurrs~ate % Recovery Target Range 
--------- ------ __---- 

BTEWERU Surr. , s,a,a-trifluorotolue~ 101. 50. - 150. 
MUVlPH Hi Surr., triacomtaw 90.0 50. - w. 

L 
Report Plpproved By: Report Date: O/22/97 

Theodore J. Duello. Ph.D. I Q. A. Officer 
Michael H. Dunn, n. S., Technical Director 
Danny 8. Hale, Il. S., Laboratory Director 

COPY 1 



A 
ANALYTICAL REPORT .~., 

SVERDRUP-INDIANA 6116 
TT: PETE SAZNA 
3723 RIVERPORT DR. 

MARYLAND HEIQHTS, NO 63043 
Lab Number: 97-A068901 

ample ID: TF-22 

P.ro jet t: CRANE 

: reject Name: TANK FARN 

.ampler: DAN AYRES 

State Certification: 

ite I.D. : 

Date Collected: a/ la/97 

Time Collected: 9: 15 

Date Received: S/20/97 

Time Received: 9:oo 

Sample Type: Soil 

Report auan Oil 
AnQtte ku1t units Unit Limit Factor Date line tmalyrt tlotlod Batch - 
_________I______ ----- --_ ---- --- --- --- -- --I -- --- 

aRwlIC Pn+wxRs* 
TPH (Casalinc Rm9e) HD w9 5.00 4.00 1 8/n/97 11:33 Holinycrtb @JlSl!&Wl 5587 
TPH (Dicrcl Range) ND @mg 10.0 4.00 1 am7 5:n K.Ualkup Rolw3550 5057 

W = ilot (ctectcd at the rewrt Unit 

~. San@ Extractian Data 

DRO Extracted 8/20/97 Yt cxtmtcd: 25.0 go Lxtract lblune: 1.0 nl 

IllI mcnTf iwxufRIfS II 

surrogatte % Rcwer9 iaryt Range 
-___-_____-- ----- ------- 

BTDLXW swr. , a,a,a-triflwtotoluer 100. 50. - 150. 
DtWTPH Hi SUIT., triacaatanc Y2.0 SO. - 150. 

Report Approved By: r&&‘-,&k& Report Date: E/22/97 

Theodore J. ‘Duello, Ph. D. I Q.A. Officer 
llichael H. Dunn. Il. S., Technical Director 
Danny B. Hale. Il. S., Laboratory Director 

COPY 1 



SPECIALIZED ASSAYS, INC. 

PROJECT QUALITY CONTROL DATA 

ilatrir Spike Recovery 

nnalfie units Orig. W. ns Ual Spike Cow Recoverg Target Range P.C. 8atcb 
__---- ---- ------- --- --- --I- ----- --- 

VII (Easolinr Range) ns% ( 5.00 8.69 10.0 86.90 61. - 142. 5587 
TPK (Diesel RanyeP) Ws < 10.0 53.6 80.0 67.M) 43. - ll5. 5857 

thtrix Spike Dullicatc 

Rmlqte units Drig. Ual. Duplicate IPD Linit P.C. htoh 
----__ ---- -- ---_--_ ------ --- ---- ---__ 
TPK (Carolhe Range) 44 0.69 9.83 l2.3l 18. 5507 
TPK (Diesel Range) wfi9 53.6 63.6 17.06 23. 5057 

Labontorg Cc&ml Data 

Aaalgtc units Kwo Ual. fwalyzed Ual I! Remerg Target Rage P.C. Dattcb 
I------- ---__ --us-- _--- - --- 
WI (Casalipe Range) V~f 10.0 9.83 98. 61. -142. 5587 

RI (Diesel Range) m9 80.0 64.0 80. 43. - ll5. 5857 

Blade Data 

Raalgte Dlaak Ualw Units P.C. Batch 
---___-------- ----------- -_--- --------- 

TPK (Emlli~ Range) < 5.00 wh 5507 
TPK (Diesel Rargd ( 10.0 +'k# 5857 

COPY 1 



. ‘. SPEClAUZED ASAYS 
ENWRONMENTiU 

- 
=.'7+<1688?1 

_- J-i% 
97+068892 

TF,7 

.?7-A068894 
4F-4 

7A- 011250 A 
2960 Fata Cd&m hhr ~.._I 
k&ilk. n-4 37204 
615-726477 
FAX 615/726-3401 

Specialized Assays: (800).765-0980 

For further assistance in completiog the chain of custody form please refer to the htrwtions found on the opposi@ sic - 



SPECLALIZED ASSAYS 
ENVIRONMEN’DU 

REFERRING CLIENT 

. Account: 6116 
sverdl-up - Indiana 
Dan Ayers 
13723 Riverport Drive 
Qryland Heights, MO 63043 
Ph: 314-770-4012 Fax: 314-770-5108 

SUJIW CW.TROL NUMBER (FOR LAB USE ONLY) %a-99 
res 

DATE 

- 

I 

7A- 011251 
2.960 Fouer CrriJllm rhh 
Nuhvilk, l?4 37204 
615.726-0117 
FAX 615/726-34Q4 

specialized Assays: (800) 765-0980 
F.O. l 

ANALYSIS REQUE.9E.D 

For further adstance in completiw the chain of custo$y form please refer to the instrWh& found 011 the opposite si -. 



ANAL-YTICAI- REPORT 

SVERDRUP-INDIANA 4116 
I TT: PETE SAZMA 

3723 RIVERPORT DR. 
MARYLAND tiEIGtiTs~ MO 63043 

Lab Number: 97-A067927 

: ample ID: TF-1 

Project: CRANE AYRES 

F Iso ject Name: 

! vmp ler: DAN AYRES 

State Certification: 

! te I. D, : 

Date Collected: e/14/97 

Time Collected: 13:OO 

Date Received: S/15/97 

Time Received: 15: 40 

Sample Type: Sail 

Rqort ouan Dil 
&la1gte ktult Units Limit Linit Factor Date Titie Analqst nethod Babh - 
___-_--__------------ _____-__ ---- ----- ----- -____ _-_---_ _--- ----I- ------ -- 

” XOR6AwIC PnRPNTER% 
IPH Gasoline Range) IID Mb 5.00 4.00 1 am/57 17:Sl Holingurtil aolswsa3a 4506 
TPH (Dies& ilange) iiD w/kg 10.0 4.00 1 E/U/97 22:52 Corulius 8OiSlU3550 4f+U 

WJ = not detected at the report limit. 

________________________________________--------------------------------- _--_---------_- 

Sanple Extraction Data 

OR0 Extracted B/16/97 lit extracted: 25.0 p Extract Uolune: 1.0 Ill 

Ill SURRo6nrE RECOUERIES II* 

surroqate % RocQverg Target Range 
-_-____-_____ -------- _____--_--- 

BTEWW swr., a,~,~-trifluorotolueae 92. 50. - 150. 
DRWTPH Hi Surr., trircoltaac 103. 50. - iso. 

Report Approved By: EC/w bk &,44w Report Date: R/18/97 
.!- 

Theodore J. Duello, Ph.D., (1.h. Officer 
Ilichael H. Dunn. il. 5. I Technical Director 
Danny H. Hale. n,S. I Laboratory Director 

COPY1 



ANALYTICAL REPORT 

SVERDRUP-INDIANA 6116 
TT: PETE SAZMA 
3723 RIVERPORT DR. 

MARYLAND HEIGHTS, MO 63043 

smple ID: TF-2 

O-ro ject: CRANE AYRES 

s-reject Name: 

ampler: DAN AYRES 

State Certification: 

ite I.D.: 

Lob Number: 97-A067928 

Date Collected: S/14/97 

Time Collected: 13:30 

Date Received: S/15/97 

Time Received: 15: 40 

Sample Type: Soil 

Roprt Burn Dil 
we Rosu1t Units Linit Linit Factor Date Tim finalgrt n&rod B&k 

___ --_- --- _-___ __ ---- ---- -- 

NlRw!1c FwrillETEfisr 
TPH Gasoline Rwtge) no wg 5.00 4.00 1 wlhf?l la:23 Holingwtl 801511Aa30 4x4 
TPH (Diercl Range) ilD n9fi4 10.0 4.ou 1 Wl?l?? 1:13 Coraellus aol!w3ssa 46618 

WD = Not detected at the reprt linit. 

Sanple Extraction Data 

DW Extracted 8/X6/W Ut extracted: 25.0 gl! Extract Uolunc: 1.0 Ill 

*I SURwcnlE RECOUERIES II 

surrqatr % Recoverg Target Range 
---------- ---_-- _------ 

BlEX/CRLl Surr., a,a,a-triflwrotoluem 95. 50. - 150. 
DRO/l!W Hi SUIT, trixoatne 118. 50. - 150. 

Report Approved Ry: FL&J 6 L Report Date: 8/18/97 

Theodore .I. Duello. Ph.D., Q.A. Officer 
tlichael H. Dunn, Il. S., Technical Director 
Danny Ir. Hale, n. S., Laboratory Director 



,I- 
ANALYTICAL REPORT ‘._i 

SVERDRUP-INDIANA 6116 
5 ‘1: PETE SAZMA 
_ 3723 RIVERPORT DR. 
MARYLAND HEIGHTS, MO 63043 

ample ID: TF-3 

Rpa ject: CRANE AYRES 

f reject Name: 

! unpler: DAN AYRES 

State Certification: 

! .te I.D. : 

Lab Number: 97-4067929 

Date Collected: s/14/97 

Time Collected: 14:OO 

Date Received: a/15/97 

Time Received: 15: 40 

Sample Type: Soil 

Report llue Dil 
lnalgtc Result Units Linit knit factor Date Tim nm1grt n&hi Batuh * 
_-_--__-------- -------- -- - ---- -- --- ----- --- --- --- -- 

.~ MKAiiIC PllRAllETERSr 
TPH (Caroline Range) WD w/kg 5.00 4.w 1 8/M/97 19:06 Holingwtb 8OlSlWSCM 4506 
WI (Dies1 Range) HD MY 10.0 4.00 1 a/17/97 201 Cornelius QQl5lV355fi 4618 

RD = mot detected at the report linit 

Sanple Extraction Data 

BRO Extracted 8/16/W ut extracted: 25.0 gl Extract Ualune: 1.0 nl 

surroyatc % Recoverg Target Range 
__- __-____ _------ --_------ 

BTEXARD SUIT. , a,1,,-triflwrotoluene 95. 50. - 150. 
!JlU/TPH Hi Sw., triacataae 97.0 50. - 150. 

Report Approved By: &z.d 0, &4&& Report Date: 8/18/97 

Theodore J. Duello. Ph.D. , Q. A. Officer 
tlichael H. Dunn0 Il. S., Technical Director 
Danny 8. Hale. Il. 5.. Laboratory Director 

i COPY 1 



ANALYTICAL REPORT 

SYERDRUP-INDIANA 61 16 
,TT: PETE SAZMA 

-3723 RIVERPORT DR. 
MARYLAND HEIGHTS, MO 63043 

anple ID: TF-12 

P-o ject: CRANE AYRES 

k1.o ject Name: 

! rmpler; DAN AYRES 

State~Certification: 

! ;te I.D. : 

Lab Number: 97-A067930 

Date Collected: 8/14/97 

Time Collected: 14: 30 

Date Received: 8/15/97 

Time Received: 15: 40 

Sample Type: Soil 

Rc)ort Puss Dil 
I ‘1alytc Result Units Linit Link Factor Date Tine Amlgst tktlad B&b 

UD 
ID 

Wkg 
‘v/kg 

5.00 4.00 1 B/16/97 19:44 Salinpurtb 8OIW5O3tl 45% 
10.0 4.w 1 W1?/91 247 Cornelius 8Oi5W3550 Yti 

HD q Hot detected at the reprt licit 

Sanplt Extraction Data 

DRD Extmcted B/16/97 Ut extracted: 25.0 gn Extract uolwe: 1.0 Ml 

surrogate % Recwery Target Ran9e 
--------_ -___--_ __-_--__ 

tNX/CRM Surr. , a,a,z-trifluoratolueac 95. 
bRWTPH Hi Surr., triaceoataw 99.0 

50. - wo. 
50. - 150. 

Report 4pproved By: Report Date: E/18/97 hh..i & k 

Theodore J. Duello, Ph.D., Q. A. Officer 
Michael H. Dunn, Il. S. 8 Technical Director 
Danny 8. Hale, Il. S., Laboratory Director 



ANALYTICAI- REPORT L 

S.VERDRUP-INDIANA 6116 
TT: PETE SAZMA 

-3723 RIVERPORT DR. 
MARYLAND HEIGHTS, MO 63043 

ample ID: TF-13 

P--o jet t: CRANE AYRES 

I-s*Oject Name: 

! ampler: DAN AYRES 

State Certification: 

! ite I.D. : 

Lab Number: 97-A067931 

Date Collected: 8/14/97 

Time Collected: 15:OO 

Date Received: S/15/97 

Time Received: 15: 40 

Sample Type: Soil 

Rept &Jan Dil 
Analytc Result Units Unit Linlt factor Date Tine fmalgst bthud lldch '/- 
___-_______----___- ____-_- --- ---- - --_- -- ----- --- --- ---- - 

msW(1c PnRnnnfRSr 
TPH (Easolinc Ranye) w #Y/k! 5.00 4.00 1 am/97 lo:21 Hulingurth RnlslvsoKl 4sa9 
IPH (Diesel Rany) RD fly&! 10.0 4.00 1 8/17/97 3:34 Cornelius 801SlW3550 4619 

BD = Not detected at the report linit. 

_____________--___-_----_-___-____----------------------- _--- _---- ~I- 

fan9le Lbction Data 

DRO fxtrect.4 B/16/97 Yt extncte6: 25.0 gtt Extract u01une: 1.0 nl 

*I SURRUEATE RECWERIES I* 

surrogate 
___--_---- 

% Recovery 
___-__ 

Taryet Rliqe 
____---- 

~. BTtXERU Sm., a,a,a-trifluomtolueae 95. 511. - 1st 
DRWTPH Hi Surr. , triacoltaae 94.0 50. - 150. 

Report Approved By: AL4.4 #ta,s&& Report Date: B/18/?? 

Theodore J. Duel10~ Ph.D.a Q.A. Officer 
tlichael H. Dunn, Il. S., Technical Director 
Danny B. Hale, ll.S., Laboratory DireCtOr 



29mF=amckei@a&. 
RO.BoX40566 
Nubvik TN 372044566 
Flkme 1.615-m-0177 

PROdECT QUALITY CONTROL DATA 

tlatrir Spike Remvery 

naalyte units ilriy. Ual. ns UJl Spike Caac Rccovcry Iarpt Range P.C. Batch 
--------_---- _______ -_---_ --_---- _----- _-_-- --a -- 
TPH (fasaline Range1 v/h < SW 11.2 10.0 112. 00 61. - 1q2. 4506 

llatrix Spike Cuplicate 

wdyte 
--------- 
TPH (Eawline Range) 

wits Orig. Ud. Duplicate WD Linit a.C. Otch 
---- ---- ----- ---I- -- ---- 

dkg 11.2 11.5 2.64 18. 4506 

laboratory Control Data 

nnayte uritr Know Ual. halyzed Ual % Recwer9 Taryet Raeqe P.C. gatcb 
___-------- ___--- ___-_-___ __----- _____ ---- -~- ---- 

TPII (Diesel Range) ng4 80.0 63.2 19. 43. - iis. 4.5l8 
WI (Diesel Range) @kg 80.0 63.2 7P. 43. - 115. 4611 

I 
Blrnk Data 

nna1ytc 
_-_____----- 
TPH Gasoline Range) 
TPH (Diesel Range) 
TPH (Diesel Range) 

Rlank Value Uoitr KC. [catch 
--______--- _____-- ------_-- 

( 5.00 @kg 4506 
( la.0 WP 4.518 
< 10.0 @kg 4619 

COPY 1 



SPECIALIZED ASSAYS 
ENVIRONMEN’WL 

Account: B4TXRRING CUENT 
Sverdrup - Indiana 
Dan Ayers 
13723 Riverport Drive 
Maryland Heights, MO 63043 

7A- 011249 ~ 

296oFatacltiilonh i 
rhhillcTN3~2(H - 
615-7X-0177 
FAX 611(/726-3404 

Specialized Assays: (800) .765-0980 
?lKuecrr RD. . 

C;rAAliF 
PRDEcrNAME' 

l-&UK i 
I 

7lME 8 2 e ANALYSIS REQUSTED 

??-AC!67923 
-CT-[ -1 

;‘?-A067928 ry=,2 
.7-4067929 

,-G-3 

‘i7-fW67930 
T-P 12 

~-e106793 1 ‘7 , 

-.- 

For huther rssistaoce in completiq the chain of custody form please refer to the ht.ructions found on the opposite sic -. 



ANALYTICAL REPORT 

SVERDRUP-INDIANA 6116 
,TT: FETE SAZMA 
3723 RIVERPORT DR. 

M4RYLAND HEIGHTS, MO 63043 

ample ID: LCJC 37-2-4’ 

Pro jet t: CRANE 

rajec t tdame: TANK FARM 

ample?: DAN AYRES 

Ztati Certification: 

ite I. I?. 

Lab Number: 97-A084807 

Date Collected: q/30/97 

Time Collected: 9: 00 

Date Received: lO/ l/97 

Time Received: 9: 00 

Sample Type: Soil 

- 
Rqort Iruaa Dil 

4n1yte R~rult 1ws Linit Linit Factor Date line Ilaalyst netbod Batcil 

mxAIKC PliRIInEwY~ s 
WI Gisol:nd Rwqe) WP ng?ky 5.00 4.00 1 lo/ 1197 14:25 Kalirgwtk 8OlSlVSO3D 778 
1% (Blewi Ranpj 75.5 tq?ky 10.0 4.00 1 lo/ l/97 1926 Cornelius 8GlSlWZiSO 850 

Hi; 2 Not deito;:vd it the repcrt linit 

-_---_~--_..-----..-----_--------------------------------------------------------------------------------- 
iaq& Ext;xt~~ Dita 

G!;(l frtrxtad LO.’ 1?91 ut eutrr,ted: 25.0 gn Extract ualunc: 1.0 UI c.ceretsrr 

Stirrogate % Reowrry rargrt Raogs 
. ..__- _ ____ _ ,. _ __________ ___________ 

UlEXi6Rll stirr , a .,,a-trifl.uorotalueoe 111 so. - 150. 
KWPII Hi Svrr. ~ triacontane 111. 50. - 150. 

Repm i ecl~,Po”ea E.y: M.&l 4 l.4uw.b Report Date: 10,’ 2/W 

Theodore J, Duello, Ph.D. ! 9.A. Officer 
Richael H. Dunn, tl.S., Technical Director 
Danny R. Hale, lI,S., Laboratory Direc‘tor 

COPY 1 



SPECIALIZED ASSAYS, INC. 

SVERDRUP-INDIANA bllb 
TT: PETE SAZMA 
3723 RIVERPORT DR. 

MARYLAND HEIGHTS, MO 63043 

ample II?: LOC 38-1-.z. 5’ 

'.'TU jeCt: CRANE 

,.,rn,ec t Name : l-FINK FARM 

ampl~er: DAN AWES 

.- ztate Certification. 

ite LD.: 

i 
ANAl-YTICAL REPORT ‘k-- 

Lab Number: 97-A084808 

Date Collected: q/30/97 

Time Collected: 9: 15 

Date Received: lO/ l/97 

Time Received: 9: 00 

Sample Type: Soil 

Reprt uuan Oil 
rallyi% Resu!.t Units Linit Linit Factor ilate line Analyst Mrmd Batch - 
________________.,___---- -.,.---.. .--. _____. --_._- ---__ ----- ------- ----- _--__-__ -_____-- ----_ 

*ilGNIC ?R”:AnElEE:Sr 
TPH Kisolinc fia?e) NG ng/ky 5.00 4.011 1 lW l/Y? 15:00 Holingwth 801W%!30 778 
IPH (Diesel firno+i e:.e ngikg 10.0 4.011 1 10) 1197 20:13 Cornelius 8lW/E% 850 

kl) = tiot detecicj at the rqwr? litii? 

iw l/Y? Ut extracted: 25.0 )” wnct Uolwe: 1.0 nl C.Serenscr 

s!rrrogate % Recwery 1argrt Rznge 
_____________ _____-____ __-__------ 

UIEX/SRC Ewr. , 3,3.i-trifiuorotoluenf 110. 5G~ - 150. 
DRWTPH Hi surr. ) triscortaw 107~ 50 - 150. 

lGp0r.t Approvea hy w la. L Report Date: iD/ 2/97 

Theadore J. Duello. Ph.D., Q.A. Officer 
tli~chael H. Dunn, KS., Technical Director 
Danny B, Hale, KS., Laboratory Director 

COPY 1 



ANALY-l-ICAL REPORT 

SVERDRVP-INDIANA 6116 
ITT: PETE SAZMA 
‘3723 RIVERPORT DR. 

MARYLAND HEIGHTS. MO 63043 

hmple ID: LOC 22-3‘ 

?rG ject: CRANE 

'-reject Namr: TANK FARM 

:em,, 1~7: DAM AYRES 

State CertiCication: 

Lab Number: 97-A084809 

Date Collected: 9/30/97 

Time Collected: 9: 30 

Date Received: 10/ i/97 

Time Received: 9: 00 

Sample Type: Sail 

_-- 
Report Puan Oil 

, w1gtr Result Unit.: Linit Linit factor Date Tine anllyst w&4 oatcb 
- ___---_-_-_ _-__.- __---- ----- _____ ________ -_- ---_--- --------- --- 

____________________.._________________-____-__--___________~___._______________---~------------------------------ 
tanplc Extrdion Data 

I’?? :xtractr4 10,’ l/97 L!t extra&d LO gn fmact Uolune: 1.0 nl c. cereaser 
- 

l x SURROGAIE REClluERILS Xk 

surmyate % Recovery Target Range 
_ ___ __ _ __.. __ __________ ____-----__ 

BTWCRU Sum , a,a,a-triFluorotoluene 112. xl - 150. 
DRWIPH Hi Sm. . triaccsraw n.9 50. - 150 

Report mprnvec iq: d&l 0, ILUHN Report Date: lO/ 2197 

Theodore J. 0~~110. Ph.D., Q.A. Officer 
IIichael H. Dunn, n.S., Technical Director 
Danny B. Hdle. II S., Laboratory Director 

COPY 1 



SPECIALIZED ASSAYS, INC. 

SVERDRUP-INDIANA 6116 
rTT: PETE SAZMA 
3723 R IVEAPORT DR. 

MARYLAND HEIGHTS, MO 63043 

,iamfJle IL’: L.ix a--,4’ 

“reject: CRANE 

rl;je-tt Name: TANK FARN 

amp 1. er : DAh! AYRE<Z 

State Certification: 

.i.te 1. D. : 

Lab Number: 97-A084810 

Date Collected: 9/30/‘97 

Time Collected: 9: 40 

Date Received: IO/ i/97 

Time Received: 9: 00 

Sample Type: Soil 

-- 

fihilgtk Result Uwits 
-----.__..__..____-_------ ..__-----..-- ______ 

Report auan Dil 
Linit Linit factor Date Tine Analyst ktkod 8atch -~ 
---_-_ __--- ---- - -- ____ ----_ -- _______ -_____ ____ 

ailm7ll!IC PtmritxRS* 
l!% &koliw Pagei KU rig/Kg 5.00 4,oo 1 101 l/97 16:W Halingwth 801WS030 778 
1% (I.ierel IKaoyr? 96.Y ng?kg 10.0 4.00 1 iO/ l/97 2518 Corleliw 8Ol.5R/3550 KdJ 

tiL = Wti aviwed at the report linlt 

!.cirroq4te % Recavcry Target Rage 
-___- .___ _______-__ 

Cl-txml Surr. , ~,i,3-trifluorataluem 111. 50. - 150. 
KUITPH Hi Surr. - , triacmtanr 111. 50. 150. 

iicport Apprwea sy: __ &J-d #. lflukmw Report Date: 10,’ Z/97 

Theodore J. Dwllo, Ph.D. I (1. 6. Officer 
tlichael H. Dunn, tl S., Technical Direc,tor 
Danny N Hale, Il. 5. a Labordt~ory Director 

COPY 1 



CINALYTICAL REPORT 

SVERDRUP-INDIANA 6116 
*T7, PETE SAZMA 
3723 RIVERPORT DR. 

I-iARYLAND HEIGHTS, MO 63043 

iample II?: CELL b-SIDEWALL 

~c’~oJ PC t : CRANE 

?c~ject Nama: TANK F&RN 

.amp i er: DAI’G A\/RES 

-;tate Certiiication: 

Lab Number: 97-4084811 

Date Collected: 9/m/97 

Time Co1 lected: 10: 20 

Date Received: IO/ l/97 

Time Received: 9:QO 

Sample Type: Soil 

_---_ 

clzriyt,? 
Report auan Oil 

Resu1.t Units Linit Linit factor Date Tine llnalyrt netbood oatctl 
__ ______ _______ _____ _--_-- ---__ ---_ 

mwx~ PHRRtiC:ErLw 
VI! <FasolJac Erngr~ IID ngikg 5.M 4.00 1 101 l/97 l&44 Holirycrtb uolm30 778 
IPh il,l%ei Ranier: 14. b rig/kg 10.0 4.00 1 lO/ l/Y? 22:50 cwnclius 801511/m 850 

W = kc: d~!iectsJ at the report linlt. 

------- 

Yt extracted: 25.0 gn Extract uo1une: 1.0 nl c. lhwscr 

x* SuRRnCArt RfCciuEEIES *x 

:;irrqitr % Recouery Taryet Rage 
-__ _____ _ -_-_-__--_ 

KiiX&RO sum ) a,a,;r-triFlwrotoluene 112. 50. - 150. 
ERO/TPH Hi hrr. : triarmtare 97.2 so. - 150. 

Repor~t Appruvrl by: r). llAM&u Report Date: lD/ Z/57 

Theodore J. 0~~110, Fh. D., &A. Officer 
PI1cha81 H. Gunn. PI. S., Technical Director 
Danny R, Hale, n. S., Laboratory Director 

COPY 1 



PROdEC-l- QUALITY CONTROL DA-I-A 

iPH (Caroline Eangrj 
i?H !Diesti Ra:~?ei 

flatrix Spike thouery 

units big. Ual. ns Ual Spike Cm Recovery Target Range P.C. Batch 
_______ _________- _______-. __________ _________ _______-_ _________ 

ngikg ! 5.00 7.50 10.0 75.00 53. - 136. 778 
rig/kg c 10.0 67.9 60.0 84.88 43. - II:. 850 

natrir Spike Dupiich 

units Orig. U31. [krplicatc m Linit KC. B-&oh 
_ _.._ ___ __________ __________ __________ _____ --------_- 
ngikg 7.50 8. 30 10.13 18. 778 
nr,?icg 67. Y 31. Y 18.57 23. 8’10 

Lib0Taxy Control Bita 

urits Knwn Ual. hlyzrd Uil % Recovery Target Range P.C. Batch 
---___. -_---__--- --_--_----- _-___--_-- ---------- -------_ 
lf$ik9 10.0 8.36 03. 53. - 136. 778 
q/k9 80.G YG.1 SD. 43. - ii:. 850 

(I:ank Cd 

8 a,k Ua:ur ‘- “,lltS u c. Datch 
.._______-___ __-__-___ ______-_ “., 

! S.GO ngA:g 776 

COPY 1 



,SPECLMlZED ASSAYS 
ENVIRONMENTAL 

REFERRINGCLIENT 

7A- 011260 

Specializea HSSBYS: (800) 765-0980 
MXECT. P.O. . 

Cp&& 
ROJECT NAME 

For further assistaact in completing the chain of custody form please nfer to the instructions found on the opposite sic 



ATTACHMENT F 



Department of the Navy 
Crane Division 

Naval Surface Warfare Center 
(for file) 

300 Highway 361 
Crane Indiana 47522-5001 

TANK FARM DEMOLITION AND CLEANUP 

Description of work: 

PEASE 1: The Tank Farm was located at the North-Western part of 
the Center, near the Crane gate. It consisted of 9 Aboveground 
Storage Tanks (AST'S) and 1 Underground Storage Tank (UST), 
along with the associated piping and concrete footers. 
Three of the above ground storage tanks were very large. 
(l-200,000 gallon AST and 2-125,000 gallon AST's). Demolition 
activi~ties and the associated soil remediation resulting from 
this facilI.ties use and demolition began in early April 1997. 
The demolition and remedi.ation work was completed in June 1997. 

Disposal of contaminated soil: Approximately 3000 cubic yards of 
fuel oil contaminated soil and sand was excavated from the Tank 
Farm site. The contaminated soil was transported to the Crane 
Sanitary Landfill (Landfill Permit 51-2) by a subcontractor of 
SVERDRUP. This soil was considered a special waste and disposed 
of through Special Waste Certification No. 40689 and reported to 
the Indiana Department of Environmental Management (IDEM) on the 
f,irst quarter, quartrerly report for 1998. (Dated 8 January 
'1 9 9 8 ) . 

Disposal of the AST's: A subcontractor was procured through our 
Corps contract with SVERDRUP. The subcontractors insured all 
tanks were pumped and clean before the demolition acti~vity 
commenced. Any free liquid was pumped by a third contractor 
usinq a Vat-truck, and taken off center to a refinery in 
Indianapolis Indiana. After all the tanks were pumped and dry, 
the contractor began to take apart each tank using a shearing 
dfvic:e. The sequence oft E'Vellts were as follows: 

1 A.11 seven tanks were taken down using the shearing device. 

2. Piping associated with each above ground storage tank was 
excavated and removed. 



3. The piping was taken to IDRMO (Defense Reutilization and 
Marketing Office) and disposed of. 

4. The AST's were sold on site to contractors who are in the 
business of selling scrap steel. 

5. Concrete and other debris were either disposed of at the 
sanitary landfill or at the direction of the heavy equipment 
sectj.on of the Public Works Department. 

contractor: The work of excavating and disposal of all the 
above ground tanks was done under the supervision of SVERDRUP 
Environmental Inc., 13723 Riverport Drive, Maryland Heights 
Missouri 63043. Oversight for this project was the 
IesponsibiLity of the Corps of Engineers, Louisville District 
and the Environmental Protection Branch of the Public Works 
Department, NAVSURFWARCENDIV, Crane In. 

PHASE 2: In <June 1997, the analytical phase of the project was 
begun. The intent for this phase was to randomly sample the 
soil of the entire excavated zone. This was done by the 
following method: 

- 

1. The heavy equipment section of the Public Works Department 
were brought in to plow the excavated zone, with the intent 
to expose potentially contaminated dirt to air. The heavy 
equipment section plowed over this ground with a disc once 
every two weeks for six weeks. (3 plowings) 

2. At the end of the sixth weeks three samples were taken. (see 
enclosure 1, samples N0265, NO266 and N0267.) These samples 
came back as clean samples. No other samples were taken 
based on the results of IEnclosure (1). 

PHASE 3: Removal of the Oil Watery Separator (OWS), located 
outside of the fenced in area near the site entrance was 
completed in May 1998. The heavy equipment section of the 
Publ~ic Works Department did the work. The excavated zone was 
:nspected by the Environmental Protection Department and found 
lo be c.lean. The OWS was taxen to a storage area managed by 
DRMO and sold as scrap steel. (As was all the associated piping) 



Phase 4: All concrete associated with the containment footers 
and any other debris associated with this demolition was 
deposited in the Crane Solid Fill site (Solid Waste Facility 
Permit 51-6). The work in hauling the demolition debris was 
performed by the heavy equipment section of the public works 
department. Final removal of concrete from retaining walls and 
the extraction of an exposed pipe was performed in April 1999. 
'The retaining wall was taken to the Construction/Demolition site 
on Center and disposed of. The exposed pipe was an inactive 
water line from an emergency sprinkler system. The inactive 
pipe was dug out and disposed of at the C/D site. 

Present site description: 

The site is now clean. No Above or Underground Storage Tanks or 
theirs associated piping remains. A concrete containment 
surrounds a force main to a sanitary sewer line. The perimeter 
fence will remain. Lt may be used in the future for a holding 
area for trucks and other vehicles, or for a parking area for 
trucks awaiting weigh-in at the scales. No other clean up 
activities are planned at this time. Some rock remains that is 
scheduled fo be taken away by the heavy equipment section to a 
site that rhey have designated. The perimeter fence as 
mentioned above is intact but in disrepair. If reused, it will 
have to be fixed or demolished and turned in to DRMO for 
disposal. 

ENCL.: 
(1) Soil Samples from Excavated Site 
(2) Pictures of Tank Farm 



Sap 25 38 04:32p Office 

ANALYTiCAL REPORT 
Attn: Mr Jim Market 

CRANE NAVAL CODE 09513 BU)G 3260 
300 HIghway 361 
Crane, IN 41522 

16161536-3055 P-3 

Synergic Analytics, Inc. 

St&NM: 
sunpp~ow: N9266-9Bt68 
P*Numoa: 06, 

CLIENT SAMPLE lNFOKMATlON 

Analysis For 

Polychlortnsted Blphenyts 

SMlplc-. 

synpchew: Mglga 

COMPOUND 

Amdor 1016 
Amclor 1221 

Ardor 1232 

Atodor 1242 

Ardor 1248 

AI-O&~ 1254 
AmClOr 1260 

AmClor 1262 
Amclor 1268 



’ 

Sop 25 SE 04:32p Off ice 

ANALYTICAL REPORT 
Aam Mr Jim Market 

CRANE NAVAL CODE 09513 BLDG 3260 
300 Highway 361 
Crane. IN 47522 

CLIENT SAMPLE INFORhlATlON 

Pl-c+iNunba 061 s5zq4hgm: Wlef4B 

Analysis For 

TCLP METALS ANALYSES 

COMPOUND 

TCLP Low Level Arsenic 

TcLp Low Level Barium 

TCLP Low Level Cadmium 

TCLP Low Level Chromium 

TCLP Low Level Lead 

TCLP LOW Level Selenium 

TCLP Low Level Silver 
TCl-P Low Level Copper 

y$ RESULT 

0.1 < .1 

0.1 0.9 

o., *.I 

0.1 c.1 

0.1 ( .t 

0.1 <.I 

0.1 C.1 
0.1 c .1 

TCLP Low Levef ZMC I O.’ I c.1 

I 

“NITS: m* of leachate 



Scp 25 98 04:32p Cff 1c:e 

4th~: Yr Jim Mat’tM 

(S161538-9055 
P-5 .4 

Synergic Analytics, Inc. 
ANALYTICAL REPORT 

L&cdwytfm: 6ute.am 
CRANE NAVAL COOE OS613 RWG 3260 
300 H~hWw 361 
Cram.lN 47522 

CLIENT SAMPLE l&!FORMATlON 
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ANALYTlCAL REPORT 
Attn: Mr Jim Market 

WANE NAVAL CODE 09513 BLDG 3260 
300 Highway 361 
Crane, IN 47522 

Synergic Analytics, Inc. 

CUENT SAMPLE INfOR~ATlON 

Analysis For 
Polvchlorinated Bi lenyla 

- 
Lwd 

100 

IW 

wm 

tw 

*w 

loo 

IW 

300 

1w 

COMPOUND 

Awdor 1016 

Al-oc4or 1221 

Amolor 1232 

Amdor 1242 

Andor 1248 

Anmor 1254 

Am&r 1230 

Modor 1262 

Am&r 1268 
-- 

- 



s-p 25 99 04:33p 

Synergic Analytics, Inc. 
ANALYtICAL REPORT 

AIM Mf Jim Marital LabpdrrTw 98164746 

CRANE NAVAL CODE 09513 BLDG 3260 
Rroindcmc Maa0 
~Dss~nsrva rv23nslsMB 

300 Hbhway 361 b3whcabanddluw wzllpolsMB 
Crane. IN 47522 MprrWd==w wzlss/sMs 

slrmnw: 
?amFm pdne N0266-09168 
P+dNunba: 061 

CUENT SAMPLE INFOfMATlON 

Analysis For 

TCLP METALS AN, 

COMPOUND 

TcLP Low Level Anenic 

TCLP Low Level Barium 

TCLP LOW Level Cadmium 

TCLP Low Level Chromium 

TCLP LOW Level Lead 

TCLP LOW Level Selenium 

TCLP Low Level Sitwr 

TCLP Low Level Capper 

TCLP Low Level ZlnC 
-.- 

Al 0 
f 

I 

.YSES 

*M"" RESULT 

0.1 .c .l 

0.1 0.3% 

77 

0.1 q.1 

0.1 -. ., 

0.1 .G .1 

0.1 -z .I 
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Synergic Analytics, Inc. 
ANALYTICAL REPORT 

Attn: MrJimk9ad-t l3bmhrfw SsfW~ 
CRANE NAVAL CODE W613 BLDG 326’3 Ramtmdhk wlem 
ma HiQhway 361 
Orane.lN 47522 

CLIENT SAMPLE INFORMATION 

MNmlu sunpk- 
Snoao wr* N0296-08168 
P-m- 061 sa+hgDI: wmm3 

16161539-9055 P.6 

1 
ANALYSES T RESVLT “nils 



s-p 25 se 04:33p Office 

ANALYTICAL REPORT 
Attic Mr .lhn Matitet 

CRANE NAVAL CODE 08513 BLDG 3260 
300 IiQhway 361 
Crane, IN 47522 

Polychlorinated B 

COMPOUND 

Amdw 1016 

Am&r 1221 

AmcJor 1232 

Amclor 1242 

AroclOf 1248 

AmciOf 1254 

Llmdor 1280 

Amclor 1262 

Amclor 1268 



Sap 2s se 04:34p Office 

I 

Synergic Analytics, Inc. 
ANALYTICAL REPORT 

Attn: Mr Jim Market 
CRANE NAVAL CODE 09513 BLDG 3200 
300 Hi@wty 381 
Crane. IN 47522 

CLEW SWPCE INFORMATION 

Analysis For 

r 
TCLP METALS AN> 

COMPOUNO 
- 

TCLP LOW Lsw~I Atsenlc 

TCLP Low Level Barium 

TCLP Low Level Cadmium 

TCLP Low Level Chromium 

FXP Low Levef Lead 

TCLP Low Level Selenium 

iCLP Low Level silver 

TCLP Low Level Copper 

TCLP Low Level Zinc 

ALYSES 
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I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. 
Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware 
that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment 
for knowing violations. 

DIRECTOR, ENVIRONMENTAL PROTECTION DEPARTMENT 
BY DIRECTION OF THE COMMANDER 

TITLE 

Enclosure (2) 
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