£
o
[ 3

9

INSTALLATION RESTORATION PROGRAM

FIELD INVESTIGATION REPORT
HAZARDOUS WASTE STORAGE AREA

i wamonar aoamp ase. o D T1C__

COLUMBUS, OHIO ELECTE
JUNL 6 1992
October 1990 c

AD-A251 756
AR S

Distribution UnRmited

HAZWRAP SUPPORT CONTRACTOR OFFICE
Oak Ridge, Tenncssee 37831
Operated by MARTIN MARIETTA ENERGY SYSTEMS, INC.
For the U.S. DEPARTMENT OF ENERGY under contract DE-AC05-840R21400




Form Approved

Report Document Page UMD No» 0704.0188

Public reporting burden for this information is estimated 1o average 1 hour per response, including the time to review instructions, searching existing data sources. gathering and
maintaining the data needed, and completing and reviewing the collection of information  Send comments regarding this burden estimate or any other aspact of this collsction of
information, including suggestions for reducing this burden to Washington Service Headquarters Services Directorate for Informanon Operanons and Reports, 1215 Jefferson Dans

Highway, Suit 1204, Artington, VA 22202-4302 and to the Office of ment and BudgetPaperwork Reduction Project (0704-0188 Wastington OC 20503
1. Agency Use Only (Leave Blank) 2. Report Date 3. Report Type and Dates Covered
October 1990 Final Field Investigation Report

4. Tide and Subtitie 5. Funding Numbers
Field Investigation Report
Hazardous Waste Storage Area
Rickenbacker Air National Guard Base, Columbus, Ohio
6. Author(s)
N/A
7. Performing Organization Name(s) and Address(es) 8. Performing Organization Report
number
Engineering - Science
19101 Villaview Road - Suite 301
Cleviand, Ohio 44119
9. Sponsoring/Monitoring Agency Name(s) and Address(es) 10. Sponsoring/Monitoring Agency
Hazardous Waste Remedial Action Program Report Number
Oak Ridge TN
Air National Guard Readiness Center
Andrews Air Force Base, Maryland 20331
11. Suppiemental Notes
12. Distribution/Availability Statement 12b. Distribution Code

Approved for public release; distribution is unlimited

13. Abstract (maximum 200 words)

The Rickenbacker Air National Guard Base is located 12 miles southeast of Columbus, Ohio.
Engineering Science was contracted to perform an environmental field investigation at the
hazardous waste storage area (HWSA) located on the base. Portions of the HWSA have been
used over the past 42 years for the storage of waste oils, waste fuels, deicing fluid and various
solvents and cleaners. The materials stored at the HWSA were contained in either storage
drums, or in the four 25,000 gallon underground storage tanks. The purpose of the investigation
was to determine if the soil or ground water beneath the site have been contaminated due to
spills or leak from the on-site storage. Contamination was confirmed at the site and additional
investigations were recommended to define the lateral and vertical extent and magnitude of
contamination

14. Subject Terms Rickenbacker Air National Guard Base, hazardous waste storage 15. Number of Pages

215
area, deicing fluid, underground storage tanks. 16. Price Code
17. Security Classification of 18. 8ecurity Classification of 19. Security Classification of 20. Limitation od Abstract
Report this Page Abstract
Unclassified Unclassified Unclassified None

e ——————— o
NSN 7540-01-280-5500 Standard Form 288 (Rev 2-88) Prescrbed by ANSI Std 238-18  288-02




|

E S ENGINEERING-SCIENCE

INSTALLATION RESTORATION PROGRAM

FIELD INVESTIGATION REPORT
HAZARDOUS WASTE STORAGE AREA

RICKENBACKER
AIR NATIONAL GUARD BASE
COLUMBUS, OHIO
Aossesion For
RYI: uv“x—
PUC Tad 0
OCTOBER 1990 ?‘t‘—'éavi'.ﬂasﬁ 0
WEidieutd
By
. _Pistributien/
Submitted To: | avmiian i,‘;&’:‘;’ .
NATIONAL GUARD BUREAU 5 lAvail and/or
ANGSC/DEVP ist $pecial
Andrews AFB, Maryland ?\ \
’ F.
Submitted By:

HAZARDOUS WASTE REMEDIAL ACTIONS PROGRAM
MARTIN MARIETTA ENERGY SYSTEMS, INC.
Oak Ridge, Tennessee

o=

<+ = ,

[T Prepared By:

- ENGINEERING-SCIENCE, INC.

92-

LT

For The

U.S. DEPARTMENT OF ENERGY
Under Contract No. DE-AC05-840R21400

92 6 iz yuY

1090DPC12-37#

1Y




UMJI'J:L.AUIUIM
AN AL B =

J

' ES ENGINEERING-SCIENCE
. TABLE OF CONTENTS
List of Figures
List of Tables
' List of Appendices
Acronym List
l 1.0 EXECUTIVE SUMMARY
2.0 BACKGROUND
' 2.1  Base Background
22  Hazardous Waste Storage Area
' 3.0 PURPOSE AND SCOPE
4.0 ENVIRONMENTAL SETTING
l 4.1  Climate
42  Soils
43  Surface Water Hydrology
' 44  Regional Geology
4.5  Local Hydrogelogy
4.6  Local Groundwater Use
' 4.7  Significance of Environmental Setting
5.0 FIELD INVESTIGATION PROGRAM
l 5.1  Methodology
5.1.1 Surface Soil and Shallow Boring Samples
5.1.2 Soil-Gas Surveyin
l 5.13 Soil Borings/Monitoring Wells
5.14 Groundwater Sampling
5.1.5 Aquifer Testing
' 52  Site-Specific Investigation
6.0 FINDINGS OF INVESTIGATION
l 6.1  Geology/Hydrogeology
6.2  Soil-Gas Survey
6.3  Analytical Results
i 63.1  Soil Results
6.3.2 Groundwater Results
l 7.0 CONCLUSIONS
8.0 RECOMMENDATIONS
' 1090DPC/12-37# -i-




mbe

SNy Lk BBE DN 17
= R e
h‘

Number

— e

ooy AN
W N =

Appendix

>

esialnivivie)

ES ENGINEERING-SCIENCE

LIST OF FIGURES
Title Page
Location Map 2-2
Site Plan 2-3
Base Drainage Areas 4-2
Water Supply Wells 4-5
Typical Well Construction 54
Sample Locations 5-7
Groundwater Gradient Map 6-2
Soil-Gas Concentration Map 6-6
Map of Soil Contaminants 6-11
Map of Contaminants in Groundwater 6-18

LIST OF TABLES
Title Page
Utility Legend for Site Map 24
Water Well Information 4-6
Soil Analytical Results 6-7
Standards for Metal Concentrations 6-14
Groundwater Analytical Results 6-16

LIST OF APPENDICES

Title

Local Water Well Logs

Decontamination Procedures, Sample Numbering
Method, Sample Packaging, Shipping and Handling
Techniques

Drilling Logs

Water Level Data

Aquifer Test Calculations

Soil-Gas Survey Data

Laboratory Results

Laboratory Quality Assurance Report

908DPC12-37# - i -




ES ENGINEERING-SCIENCE

ACRONYM LIST
RICKENBACKER ANGB, OHlo

ANGB Air National Guard Base

AB Auger Boring

ASTM American Society for Testing of Materials

BTX Benzene, Toluene, ortho-Xylene

CERCLA  Comprehensive Environmental Response and Clean-up Liability Act

DOD Department of Defence

DOE Department of Energy

ES Engineering-Science

GC Gas Chromatograph

GS Surface Soil Grab Sample

GW Ground Water

HAZWRAP Hazardous Waste Remedial Actions Program

HB Shallow Soil Boring

HMTC Hazardous Materials Technical Center

HWSA Hazardous Waste Storage Area

ID/OD Inner Diameter/Outer Diameter

JP4 Jet Fuel

MCL Maximum Contaminant Level

MS Matrix Spike Sample

MSD Matrix Spike Duplicate Sample

MSL Mean Sea Level

MW Monitoring Well

ND Non-Detectable

NGB National Guard Bureau

ODNR Ohio Department of Natural Resources

Ohio EPA  Ohio Environmental Protection Agency

PCBs Polychlorinated Biphenyls

PID Photoionization Detector

PR Percent Recovery

QA Quality Analysis

QC Quality Control

RANGB Rickenbacker Air National Guard Base

RCRA Resource Conservation and Recovery Act

RPA Rickenbacker Port Authority

RPD Relative Percent Difference
908DPC12-37# - iii -




ES ENGINEERING-SCIENCE

ACRONYM LIST
RICKENBACKER ANGB, OHIo

(continued)
SS Soil Sample (Split-Spoon or HB)
"{‘SVENV '}“:)ifal;l&r’(e)leltwlﬁgf Volume
UST Underground Storage Tank
vVOC Volatile Organic Compounds
908DPC12-37# -iv-




ECTION 1.0

EXECUTIVE SUMMARY

The Rickenbacker Air National Guard Base (RANGB) is located 12 miles
southeast of Columbus, Ohio. Engineering-Science (ES) was contracted to perform an
environmental field investigation at the Hazardous Waste Storage Area (HWSA)
located on the Base. Portions of the HWSA have been used over the past 39 years for
the storage of waste oils, waste fuels, de-icing fluid and various solvents and cleaners.
The materials stored at the HWSA were contained in either storage drums, or in the
four 25,000 gallon underground storage tanks located at the site. The purpose of the
field investigation was to determine if the soil or groundwater beneath the site have
been contaminated due to spills or leaks from the on-site storage.

The scope of work for the field investigation consisted of surface soil sampling, soil-
gas surveying, hand and auger borings, installation of three groundwater monitoring
wells, and aquifer testing. Soil and groundwater samples were collected and analyzed
for both organic and inorganic compounds.

The findings of the drilling program indicate the geologic profile beneath the
HWSA consists of silty clay (0-14.5") underlain by sand and gravel to the end of boring at
20 feet. The Base water wells indicate that two aquifers are present in the glacial
material beneath the Base; a shallow (3-35’ below land surface) and deep (60-200" below
land surface) aquifer. The depth to the shallow aquifer beneath the HWSA is
approximately eight feet subgrade, while the groundwater flow direction is to the east.

The results of the soil and groundwater analyses are summarized below:

- Semi-volatile organic compounds (up to 37.9 mg/kg) and abnormally high
metal concentrations were detected in the shallow soils at the site.

- Petroleum hydrocarbons in the form of benzene, ethylbenzene and xylenes are
present in the soil (MW1: 32.9 mg/kg) and groundwater (MW1: 116 pug/l)
beneath the site. The concentration of benzene (94 ug/l) measured in the
groundwater from monitoring well MW1 exceeded the Federal drinking water
Maximum Contaminant Level (MCL) by a factor of 18.8. The areal extent of
the contamination has not been defined.

- Trichloroethylene was detected in the groundwater collected from monitoring
well MW3 (44 ug/l). This TCE concentration exceeds the Federal drinking
water MCL by a factor of 8.8.

908DPC12-37# 1-1




- The total metal concentrations in the groundwater from each of the three
monitoring wells exceeded the drinking water standards for arsenic, cadmium,
chromium and lead. It is not known whether the metal concentrations were
dissolved in the groundwater or present on suspended sediments.

Additional investigation of the HWSA is necessary to define the vertical and
horizontal extent of volatile and semi-volatile organic compounds and metals in the soil
anc groundwater. The investigation activities should include surface soil sampling, soil
sampling from borings and groundwater sampling from monitoring wells.
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ECTION 2.

BACKGROUND
2.1 ASE BA ROUND

The U.S. Department of Defense (DOD) has initiated the Installation Restoration
Program (IRP) to identify, evaluate, and remediate suspected environmental problems
associated with past hazardous waste disposal and spill sites on DOD facilities. The Air
National Guard (ANG), through a U.S. Air Force (USAF) interagency technical support
agreement with the U.S. Department of Energy (DOE), uses Martin Marietta Energy
Systems, Inc. (MMES) to provide technical assistance for implementation of the ANG
IRP. Martin Marietta Energy Systems, Inc., has been contracted by DOE to carry out
the Hazardous Waste Remdial Actions Program (HAZWRAP) at Air National Guard
Bases. Engineering-Science (ES) as a subcontractor to HAZWRAP conducted the soil
and groundwater sampling documented in this report.  Authorization for the
investigation is by General Order No. 18B-97387C, Task Order X-18.

The Rickenbacker Air National Guard Base (RANGB) is located 12 miles
southeast of Columbus, Ohio and 0.5 miles east of the Village of Lockbourne, Ohio
(Figure 2.1). The Base was known as Lockbourne Air Force Base until 1974. The
current size of the Base is approximately 2,100 acres. The Base operations are managed
by the Ohio Air National Guard. However, the Rickenbacker Port Authority (RPA)
acquired a portion of the Base in 1982 which serves private aircraft, and as a base of
operations for the Flying Tigers air delivery service. The Flying Tigers will be leaving
the Base in the autumn of 1989. At one time, as many as 5,000 people have worked on
the Base. Currently, 1,100 people are on the Base daily.

Land use adjacent to the Base is residential and agricultural. The houses and
apartments in the northwest corner of the Base, which were formerly occupied by Base
personnel, have been purchased by a private developer and are being rented and sold.
The Base and former Base housing use water supplied from Base water wells.

North of the Base lies open agricultural land with some residential development
along Alum Creek Drive. East of the Base is agricultural land and residential
development along the major roads. South of the Base is the former Base golf course
which is now privately-owned, and widely spaced single-family homes. To the west is the

1090DPC12-37# 2-1




OHIO RICKENBACKER
. AIR NATIONAL GUARD BASE
FW “p AlLw W Gre
oy "\ Delaware i caLex
) White -, 3 ST ¥ Berkshire 61
: 8
. yARE Stratford| > 4 {36 ],
e 3 ® Sunb
slipoigt 14| G )
s’ \ yatts 318 LQW" um 10 alena
Cur. ’; Hoove
: .rucr- DE J/E Res.
J . mpian \7 11 Cente. -
New T i)\ “""‘ 4 Village |
IMUI!‘ OWQ“ \ ? ‘ |
R v/ Westers = &%
h 257 \X_ 37— Lville Daw__
Y5 T2 Wl : 15
: ! Loy, [Central £
- 'W ‘ﬁm tonf - 7 :
D > - ort g | < College _ (e itle xrAc&
: N P N e ST.MEW.
/ in = o 12 y -1 [62{ Albany
, 9 "‘l.' \3\ A N O cmg::?
— COLUMBUS IAT L) srwew
Wiard (R ®/ 7\, ( : 2 B He_
G : *‘\ a1 Summit . - __',j - 79/ .
\NKL‘N L A . Sta ; P M utville . -
,.;;ﬂ — : PEYA\V 1 ata T dKirkers- | 10 Hebro
13 %% \- \ : —T,\Re noldsburg unm Em g ville
) . — . . 4 of 3
L R g 8 1. ) 1 '15 13 /“?
1=>%~ <" \ . . . . 79
fersonvx | _— \ )\6 o\ 34 .,_‘, H 2001 - Gsa) - Bu ¢
n&-\‘(" 7,/ 3 Yy & 104 \..r'- // i :_ ) : »' —58'.,_ . Lake‘
Urbancrest ) ¢ - )] AR g
I n d ] . - UCKEYE
i~ ~Grove{®2 2)) | L Prckerin o “%'L'?{‘-' ke G
sorges-  City 7 [ 1" ST-PAYE
ille, Passnifs) f7 L e, / - N " [ hurston _ONew
dale ¢ _‘ N vigaZe Groy, 7 Canal 3 A Baitimore o 25¢€
685 . ' 4 r
TR woee -3 Pleasant-
o>/ Harrisburg l__ — Jun o ggﬁs Carroll o ville
? 762 Point} | oy ] : 188) Rushville
Duval Y
Derby 3 -
0 - (23)8. s O L 9
~ % e
\'CKAWAY k B|°0m"e'd | Royalton ..:._\"»g( ?‘:" 1 _,\/_@
316 A .._A_ﬁ D L [_-
\S' 188 . ancaster
‘l Darbyville \ ville 6e \
‘0 FIGURE 2.| FAIRFIELI
S e LOCATION MAP
0 5 10 15
SOURCE : RICKENBACKER
MAP OF OMIO
AMERICAN AUTOMOBILE ASSCCIATION AIR NATIONAL GUARD BASE

ES ENGINEERING—SCIENCE




120

DRUM STORAGE AREA
ES ENGINEERING—SCIENCE

2

LEGEND:

RICKENBACKER ANGB, OHIO

2-3

FIGURE 2.2
HAZ ARDOUS WASTE STORAGE AREA

——————




UTILITY LEGEND FOR SITE PLANS
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Norfolk and Western and Chesapeake and Ohio railroad tracks, the abandoned Ohio
Canal, and the Village of Lockbourne with residential and light industrial development.

Future land use in adjacent areas will probably be residential and light industrial as
the urban growth of Columbus extends to the southeast.

22 HAZARDOUS WASTE STORAGE AREA

The Hazardous Waste Storage Area at the RANGB consists of Building 560 and the
Drum Storage Area to the southeast of the building (Figure 2.2). Table 2.1 is a legend
for the various utilities shown on the site maps. The site had been operating under and
interim hazardous waste storage area permit since 1983. There are four, steel 25,000
gallon underground storage tanks (USTs) beneath the site that are approximately 39
years old. Two of the tanks are actively being used for the storage of de-icing fluid. The
two inactive tanks had previously been used for the storage of used oil and recyclable
JP-4 fuel. Dielectric fluid drained from transformers had also been stored in the used
oil UST. It is not known if the fluid contained PCBs. The used oil and JP-4 fuel tanks
became inactive in the latter part of 1988. Present contents of the tank are unknown.
The only recorded loss from any of the four tanks occurred in 1982 from a broken stand
pipe. A precise record of the amount of waste released is not available.

The Drum Storage Area had been used to store drums containing liquid wastes such
as spent solvents, cleaning fluids, acids and paint strippers. Dry wastes such as spent
desiccants were also stored in Building 560. No wastes are currently being stopped at
the site.
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SECTION 3.0
PURPOSE AND SCOPE

The purpose of the investigation at the Hazardous Waste Storage Area was to
determine if the soil or groundwater beneath the site have been contaminated due to
spills or leaks from the on-site storage. This objective was accomplished through the
following investigative techniques. ‘

A soil-gas survey was utilized as a reconnaissance tool to aid in the

placement of monitoring wells.

- Soil samples were collected from the surface and during monitoring well
installation. Laboratory analyses of the soil samples determined whether
contaminants were present in the soil.

- Monitoring wells were installed to test for the presence or absence of phase-
separated hydrocarbons, determine the direction of groundwater flow, and to
collect groundwater samples for laboratory analysis.

- Aquifer tests (rising-head tests) were conducted on each of the monitoring
wells to determine the aquifer hydraulic conductivity.

908DPC12-37# 3-1




SECTION 4.0
ENVIRONMENTAL SETTIN

The environmental setting of Rickenbacker ANGB is described in this Section with
the primary emphasis directed toward identifying features that may affect the movement
of hazardous waste contaminants off-base.

41 CLIMATE

The climate of Columbus, Ohio is characterized as continental (Pierce, 1959). The
mean annual temperature is 52°F. The coldest month is January, while the warmest
month is July with mean temperatures of 30°F and 74°F, respectively. Mean annual
precipitation is 38 inches with October being the driest and June the wettest months.
Net precipitation is calculated to be 2.71 inches per year (HMTC, 1987).

42 SOILS

Soils mapped at the Base are of the Kokomo and Crosby Series (SCS, 1976). The
soils are characterized as deep, very poorly drained, slowly to moderately slowly,
permeable soils formed in glacial tills on uplands. The Crosby series soils are formed on
slopes up to 6 percent grade while the Kokomo series soils form on gentler, 0-2 percent,
slopes on the higher landscape positions. The Crosby soils exhibit permeabilities of 0.06
in/hr (423 x 107 cm/sec) in unleached horizons. The Kokomo soils have
permeabilities of 0.2 to 2.0 in/hr (1.4 x 10410 1.4x 103 cm/sec).

43 SURFACE WATER HYDROILOGY

Rickenbacker ANGB occupies the drainage divide between Big Walnut Creek and
Walnut Creek. Surface drainage from the Base is through an extensive storm drain
network which includes corrugated metal and concrete drainage pipes and open
drainage ditches. All of the surface water is routed through oil-water separators before
release into surrounding surface streams. Figure 4.1 is a map illustrating the boundaries
of the surface water drainage basins on the Base.

908DPC12-37# 4-1
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44 REGIONAL GEOLOGY

The Base is located in the Glaciated Central Lowlands Province just west of the
Appalachian Plateau Province. The geology of the area is characterized by 200 feet (+)
of Pleistocene glacial outwash (sand and gravel), and silty and clayey till filling a
preglacial bedrock valley (Smith and Goldthwaite, 1958). The bedrock types under the
mixed drift fill are Devonian limestones and shales of the Columbus and Delaware
Formations.

45 LOCAL HYDROGEOILOGY

The local hydrogeology in the vicinity of the Base was studied from data collected
during the drilling operations of this investigation, and from reviewing local water well
records. Local well records included well logs from five of the Base water wells, and
well logs from eighteen domestic wells located in the vicinity of the Base. After
reviewing the data and records listed above, it was determined that two aquifers are
present in the glacial material beneath the Base.

The shallow geology beneath the Base is comprised of 10-20 feet of silt and clay
at the surface, underlain by intermittent stringers and lenses of sand and gravel ranging
in thickness from 1-10 feet. The depth to the shallow aquifer ranges from 3-20 feet,
while the depth to the base of the aquifer ranges from 30-35 feet. The direction of
groundwater flow in the shallow aquifer is affected by both the Big Walnut Creek to the
west and the Walnut Creek to the east. The Base is within a recharge area of the
shallow aquifer with groundwater flow to the west, south or east depending on where
you are located.

The geologic material separating the shallow and deep aquifers beneath the Base
consists of 30 to 40 feet of silty clay. The deep aquifer consists of fine-to-medium sand
and gravel at a subsurface depth of approximately 50-60 feet. The bottom of the deep
aquifer was defined in several of the Base water wells which encountered shale at an
approximate depth of 200-210 feet beneath the surface.

46 LOCAL GROUNDWATER USE

There are seven water supply wells located on the Base. Five of the wells are
located in the northwest portion of the Base and supply the drinking water for ANGB

896DPC12-37 4-3




personnel. Of the five drinking water wells, well #2 is no longer in service. The depth
of the active ANGB drinking water wells ranges from 201 to 232 feet. The wells are
screened in the glacial sands and gravels immediately above the shale bedrock. Static
water levels in the drinking water wells range from 36 to 56 feet below grade. The two
other water wells located on the Base are found at the heating plant, and at the golf
course clubhouse in the southeast corner of the Base. The heating plant well (RB-7)
was screened in sand and gravel from 85 to 100 feet beneath the surface, but is no longer
in service. The clubhouse well (RB-6) was screened in sand and gravel from 63 to 73
feet beneath the surface.

Drillers’ logs were obtained from the Ohio Department of Natural Resources
(ODNR) for domestic water wells in the vicinity of the ANGB. Copies of the drilling
records are submitted in Appendix A. Figure 4.2 is a map illustrating the locations of
the domestic water wells, and the five active wells on the ANGB. The domestic wells in
the Village of Lockbourne are not shown on the map because they are no longer in
service. The Village currently receives water from the Base water system. Table 4.1 lists
pertinent well data for those wells shown on Figure 4.2. As shown in Table 4.1, the local
domestic wells are screened at various depths ranging from 24 to 172 feet.

4.7  SIGNIFICANCE OF ENVIRONMENTAL SETTING

The significance of the environmental setting when dealing with potential
contaminants is determining if the setting will promote or inhibit the vertical and lateral
migration of contaminants from the source area. This subsection discusses how the
environmental setting at Rickenbacker ANGB will affect the migration of contaminants
on and beneath the HWSA.

The geologic material in the first ten feet beneath the surface generally controls
contaminant migration. At the HWSA, the soils present from 0-10 feet beneath the
surface almost exclusively consisted of silty clays. This material has very low vertical and
horizontal permeability, and would thus inhibit both the vertical and horizontal
migration of contaminants. This is significant in that it vastly decreases the probability
of contaminants spilled at the surface will reach the groundwater. However,
contaminants released from USTs, will be more likely to impact the groundwater.
Groundwater contamination is typically the main mode of transport for off-site

migration of contaminants.
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There are two aquifers beneath the Base as discussed in Section 4.5. The shallow
aquifer (8-32' below land surface), and the deep aquifer (64’-200’+ below land surface).
As shown on Table 4.1, the local water supply wells are completed almost exclusively in
the deep aquifer. As mentioned, the low permeability of the soil profile would reduce
the probability of significant contamination reaching the shallow aquifer. Therefore, the
probability of contaminants reaching the deep aquifer would be very low. However, the
deep aquifer has not been sampled at this time.
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SECTION 5.0
FIELD INVESTIGATION PROGRAM

The field investigation program conducted at the hazardous waste storage area
consisted of several investigative techniques. This Section describes the methodology
and construction specifications utilized during the investigation. The decontamination
procedures, sample numbering method, and the sample packaging, shipping and
handling techniques are described in Appendix B.

5.1 METHODOILOGY
S5.1.1  Surface Soil and Shallow Boring Sampling

The purpose of surface soil and shallow boring sampling was to determine the
presence and extent of contamination in the upper soil horizons. The shallow sampling
methods were utilized to determine whether surface spills had occurred at the site,
related to the storage of drums.

Surface soil samples were collected using a stainless steel trowel. Shallow boring
samples were collected using either a hand auger or a driven split-spoon sampler. The
HB prefix was retained to simplify identification of the samples. The shallow boring
samples were collected down to a depth of four feet. Each four-foot boring was divided
into three discrete-depth samples (SS1: 0-1.3"; SS2: 1.3-2.6’; SS3: 2.6-3.9’). Soil samples
collected for volatile organic analysis were placed in jars as quickly as possible to
minimize the loss of volatile organic compounds. The remainder of the sample was
thoroughly mixed in a stainless steel bowl before filling the remaining sample jars.

51.2 Soil-Gas Surveying

The soil gas survey was used as a field reconnaissance tool in which shallow (2-10’
deep) soil vapor samples were collected for immediate on-site chemical analysis of
volatile organic compounds which are associated with surface and subsurface spills or
leaks. The chemical analysis data were used to construct contour maps of contaminant
vapor concentrations in the unsaturated zone. The contour maps then assisted in
planning field activities for the placement of soil borings and monitoring wells.
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The soil vapors were analyzcd with a Photovac 10S50 portable gas chromatograph
(GC) which utilizes a photoionization detector (PID) with a 10.6 eV light source and
isothermal capillary column with a precolumn/backflush configuration. The GC was
calibrated with a 1 ppm commercially prepared mixture containing benzene, toluene and
ortho-xylene (BTX). These standard compounds were chosen since they are commonly
associated with the reported spills and leaks at the Base. Because of the screening
nature of the soil-gas survey, only the BTX compounds were quantified.

The GC compares the response of injected volumes of unknown soil vapor samples
with the response of the standard, and then integrates and quantitates the peak.

An electric hammer drill was used to drive a 3/8 inch, hollow stainless steel probe
(perforated on the down-hole end) into the ground to the desired sampling depth. A
vacuum pump was then used to draw soil vapors from the probe into a vacuum chamber
containing a 1 liter Tedlar sample bag. Prior to collecting each sample, all probes,
Teflon lines and stainless steel fittings that contacted soil vapors were decontaminated
by rinsing with methanol and purging the system with compressed air for approximately
2 minutes.

A number of QA/QC procedures were followed during the course of the soil gas
survey. Standard calibration checks were obtained during the initial and final runs of
each day by injecting the standard gas mixture into the GC. Decontamination
procedures were checked by injecting samples of ambient air that were passed through
the sampling train and needles. If contamination was detected, the decontamination
process was repeated until no contamination appeared. These types of blanks were
done prior to each day’s testing or when significant amounts of compounds were noted

in a sample.

5.13 Soil Borings/Monitoring Wells

Three soil borings were drilled at the site using 4-inch ID/6 inch OD hollow-stem
augers. Split-spoon samples were collected during drilling operations according to
ASTM method D-1586. Soil samples were collected continuously during the drilling of
MW1 and MW?2, and at 3.5 foot intervals during the drilling of MW3,

Soil samples were classified with respect to type, by the visual-manual procedure
(ASTM D-2488) noting mineralogy, color, odor, staining, etc. The samples were also
checked for the presence of organic vapors. The test for vapors involved placing a
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portion of the sample, not intended for volatile analysis at the laboratory, in a jar,
sealing the jar, allowing the sample to equilibrate for at least five minutes, then
measuring the concentration of organic vapors in the headspace of the jar using a meter

with a PID.

Soil samples selected for chemical analysis for non-volatile constituents were
removed from the sampler and split among the various containers for shipment to the
laboratory. Samples for volatile analysis were placed in bottles as quickly as possible to
minimize volatilation,

Monitoring wells were installed in each of the three borings using two inch
diameter, 0.010 inch slot, Schedule 40 PVC well material. The screen and casing have
threaded flush joints and a threaded bottom cap. Ten feet of screen was used in each
well to allow for seasonal water level fluctuations. The screen and casing were installed
through the inside of the augers. The annular space between the screen and borehole
was filled with sand while the augers were slowly withdrawn. The sand pack extended
two feet above the screen and a minimum two-foot thick bentonite seal was placed
above the sand. The remaining annular space between the casing and borehole was
filled with a cement/bentonite grout mixture. The well construction was completed 2-3
feet above-grade utilizing steel protective casing (six feet long) equipped with a locking
cap. The protective casing was set into the cement grout 3-4 feet below land surface and
a concrete pad (6 inches thick) was placed around the steel casing. Three steel guard
posts were installed around each monitoring well for well security. Each well was
permanently marked by attaching a metal plate that records the well number, drilling
date, and top of casing elevation. Figure 5.1 is a diagram illustrating the typical
monitoring well construction.

The wells were developed by air-lift pumping and bailing to remove the fine
sediments in the vicinity of the well-bore. This procedure enhances the hydraulic
conriection between the well and aquifer. The wells were developed until the
groundwater pH and conductivity had stabilized to +10 percent.

5.14 roundwater Samplin

Each well was purged prior to sampling to ensure that a representative
groundwater sample was obtained. The wells were purged by bailing until the total well
water volume (TWWYV) had been removed, the pH, conductivity and temperature had
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stabilized, or until the well was dry. The TWWYV includes water in the screen, riser and
sand pack. The pH, conductivity, and temperature of the water were determined at least

three times while purging the well.

The groundwater samples were collected with a Teflon bailer with a dedicated
polypropylene line. The first sample withdrawn was put in a container for volatile
analysis. The remaining water was then poured into other sample bottles. Appropriate
preservatives were added to the sample bottles after sample collection. All samples
were shipped overnight to an environmental laboratory for analysis. Shipping and
handling procedures are documented in Appendix B.

5.15 Aquifer Testing

In-situ Hydraulic conductivity (permeability) tests utilizing the rising head slug
test technique were conducted on each monitoring well. Water level recovery data were
collected with a HERMIT data logger (Model SE 1000B) connected to a down-well
pressure transducer.

Prior to testing, static water levels were measured in each monitoring well with
an electronic water level indicator. The transducer for the HERMIT data logger was
inserted into each well to a depth of at least 5 feet below the static water level. A PVC
bailer (5 ft. in length and 1.5 in. inside diameter) was then inserted and completely
submerged in the well above the transducer. The water level in the well was allowed to
return to the original static level.

Prior to initiation of the test, the static water level was remeasured with a water
level indicator. The water level was entered into the data logger as a reference value
from which changes in head over time during the test were measured. The data logger
was then activated and the bailer containing water was quickly removed from the well.

During the test, water level changes in each well were checked periodically with
an electronic water level indicator as a means of validating the transducer data. When
water levels in each well approached the initial static level (within 0.1 ft.) recovery was
determined to be complete and the test terminated.
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52  SITE-SPECIFIC INVESTIGATION

Sampling began at this site on 14 June 1988 with the collection of surface soil and
shallow soil boring samples. The surface soil samples were collected from the locations
identified on Figure 5.2 to identify possible contamination from drum spillage. Adjacent
samples were composited before being contained and shipped to the laboratory. A
duplicate of the RB1-SU1 & 2-GS1 sample was submitted for analysis (Dup#
RB1-SU17 & 18-GS1). The surface soil samples were analyzed for herbicides,
pesticides, PCBs, semi-volatile organics, and priority pollutant metals.

Soil samples from shallow soil borings (Figure 5.2) were collected on 14 June and 6
July 1988. Except for HB2, . B3 and HBS, the samples were collected using a hand
auger as described in Section 5.1.1. HB2 and HB3 were to be composited due to their
proximity. However, because of gravelly soil, the auger could not be advanced beyond a
depth of 1 ft in HB3, so only the shallow soil samples from each boring were composited
and the two deeper HB2 soil samples were collected. Sampling of HBS below two feet
was not possible due to a concentration of gravel at that depth. Shallow soil boring
samples and monitoring well soil samples were analyzed for volatile organics, semi-
volatile organics, PCBs, pesticides and priority pollutant metals.

An initial monitoring well was installed near HB2 and HB3 (RB1-MW]1, Figure 5.2)
on 20 July 1988. Two soil samples with the highest headspace PID response were
selected from the well boring for chemical analysis (RB1-MW1-SS1, 12-14° and

RB1-MW1-SS2, 14-16").

A 9 point soil-gas survey was conducted in and around the site on 25 July 1988.
Based on the soil-gas results, two additional monitoring wells (MW2 and MW3, Figure
5.2), were installed on 29 July and 10 August 1988, respectively. The two soil samples
from each well boring with the highest headspace PID response were selected for
chemical analysis (RB1-MW2-S51, 0-4’; RB1-MW2-SS3, 4-6’; RB1-MW3-§S1, 0-2’ and
RB1-MW3-SS2, 5-7°). Duplicates of samples RB1-MW2-§S1 (Dup# RB1-MW2-SS2)
and RB1-MW3-8S2 (Dup# RB1-MW3-8S3) were also submitted for analysis.

The three monitoring wells were developed by air-lift pumping and bailing. Fifty
gallons of water were removed from RB1-MW1 on 8/12/88 using the pump. The slow
recovery of RB1-MW3 required hand bailing development rather than pumping. Six
gallons of water were removed over three days (bailed dry each day) ending on 8/17/88.
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Groundwater samples were collected from the monitoring wells on 19 and 22
September 1988. The groundwater was analyzed for the same constituents as the well
boring soil samples. A duplicate water sample from RB1-MW1 was also submitted for
analysis (Dup # RB30-MW1-GW1).

A repeat water sampling of MW3 was done on 17 October 1988 to replace
samples contained in jars broken in a laboratory accident. The replacement samples
were analyzed for semi-volatile organics, pesticides and PCBs.

In-situ hydraulic conductivity tests were performed on the wells on 16, 19 and 20
September 1988.
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SECTION 6.0
FINDINGS OF INVESTIGATION

6.1 GEOLOGY/HYDROGEOILOGY

The soil boring for RB1-MW1 was drilled to a depth of twenty feet. The geologic
profile logged during drilling consisted of 14.5 feet of brown, silty, clay with some sand
and gravel, underlain by gray-to-brown sand and gravel to the end of boring. Headspace
PID responses of 100 to 1,200 ppm were measured in soil samples collected below six
feet, while hydrocarbon odors were noted over the same interval. RB1-MW1 was
completed at a depth of 19 feet below grade with a ten foot screened interval from 9-19
feet. The screened interval was determined based on the wet sand and gravel deposits

logged at 14.5 feet.

The borings for RB1-MW2 and RB1-MW3 encountered similar geologic profiles as
logged in RB1-MW1. However, the soils did not have elevated PID readings or notable
hydrocarbon odors. RB1-MW2 was completed at a depth of 15 feet below grade, while
RB1-MWS3 was set at 18 feet. Both wells utilized ten feet of screen. The drilling logs

and well construction diagrams are included in Appendix C.

Water levels in the three wells between 16 September 1988 and 19 April 1989
ranged from seven to ten feet below land surface (732-735’ MSL elevation). The aquifer
is semi-confined as indicated by the water levels rising above the wet sand and gravel
encountered at 14-15 feet. Ground water flow beneath the site is to the east towards
Walnut Creek. Figures 6.1a, 6.1b and 6.1c are maps showing the groundwater elevations
and flow direction on various dates. The water level data and well elevations are

included in Appendix D.

In-situ testing of the aquifer from each of the wells indicated that the aquifer
hydraulic conductivity (K) values vary significantly across the site. K values ranged from
0.009 feet/day (2.6 x 10"/ cm/sec) RB1-MWS3 to 2.0 feet/day (5.76 x 10" cm/sec) in
RB1-MW1 to 9.7 feet/day (2.9 x 104 cm/sec) in RB1-MW2. The aquifer test

calculations are exhibited in Appendix E.
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6.2 SOIL-GAS SURVEY

The soil-gas survey identified two areas of elevated BTX (benzene, toluene and
o-xylene) concentration. The sample from SG-1 (Figure 6.2) contained the highest
concentration (29.8 ppm), all of which was o-xylene. The only other point with
detectable BTX was SB-6 where the chromatogram resembled a typical response to
gasoline contamination. The remaining sampling points indicate that the concentration
of volatile organic contamination in the soil profile beneath the site is very low. The
soil-gas survey data are included in Appendix F.

6.3 ANALYTICAL RESULTS

The complete analytical results for soil and water samples are included in
Appendix H. A discussion on the laboratory quality assurance and quality control
results is presented in Appendix I.

6.3.1 Soil Results

Soil samples were collected from surface soils, hand borings, and during the
drilling of the monitoring wells. Surface soil samples were analyzed for pesticides,
PCBs, herbicides, semi-volatile organics and priority pollutant metals. Soil samples
collected from the hand borings and during the drilling of the monitoring wells were
analyzed for pesticides, PCBs, volatile and semi-volatile organics, and priority pollutant
metals. The soil analytical results are summarized in Table 6.1. Figures 6.3a, 6.3b and
6.3c are maps illustrating the soil contaminants detected at various depths.

Several of the surface soil samples collected contained high concentrations of
semi-volatile organics (coal tar components and phthalates). Some of these
concentrations are flagged (J) due to high spiked sample recoveries. The values should
be considered biased high although this should not affect the overall conclusions. See
Appendix H for further discussion. In addition, several of the samples contained lead
and zinc concentrations that exceeded the typical values found in Ohio soils. Table 6.2
is a summary of the standards for metal concentrations in soil and groundwater. No
concentrations of volatile organics, pesticides, PCBs or herbicides were detected in the
surface samples.

The cadmium levels in the surface soil samples were also elevated, however, the
QA/QC results were not within control limits. The accuracy of the results is therefore
questionable. Additional samples should be collected to verify the cadmium levels.

908DPC12-37# 6-5




A

g
o 3 2
N a i
N « g
-y L\mﬁu WE S
- =ab w L s
s 2 5= 3 o &
$ S oz =GO |z
AO 29 AT ot z
o a X o = |3
\ S o B3E 3 Squl T |&
5 2 gk § Sloj® 0
b M..no.m_lm.h O A&.E
W S S =00 Z HHH
w & o odo 9 o ke
5 o o O = . ” TN
" i _ ?_R SA
%/-o GT
1 ZI3
3 | Wl ]
] - & NK
oz O
o FO MA
[{e] CT B
[7p) Lo 152, -4
<=2 W
OOl 9] X
O
(@) <{
AZY
Ir

M'TMLED
SECTIONAL MAPS

192018




SILWL] JOJIUOD UIYIIM JOU SISAjeuUR 238D |dnp--,

, Pa323313p 10U SR PIPJEBIL I PINOYS 3| 4053J3YI “HUBIG IYI Ul UOLIBIIUIIUOD Ayl SawL] Q| uUeYl §53) S1 A |eue-n
P212313p 10u-QON |

SIIWE) JOJIUOD ULYILA J0U AJAA0IAJ a)jdwes payids.-N

“ybLy paselq 4@ SI|NSIY “SILIIA0IIJ (SH/SH 4BiY O3 NP PaJewiisd st aNeA--p

»N=9

10M 243 ueyl Jajealb Ing Jtwl) BuilJodad Iyl ueyl SSI) S| anjeA pItuodads--g

JUBdL1UBLS AjqLssod 310534343 ‘UOLIRJIUIUOD NUB|Q Y3 SILI () UBYI JIIIIE SEM LOLIBIIUIIUOD I|AWES Yl ING JUE|Q POYIaW PIIV(I0SSE Ul punoy 34 jeUR- .Y
($-9 9\1qel 1S1) 210U3004 3s) ISL) (%28 SILWL) UOLIDIApP--6

(£-9 a1qel ISt} 230u3004 39S) 3ISI] (%28 SIIWl) LO1IIBIAP--}

(€-9 @)9el 3si] 3I0U3004 33S) ISL) (%28 SIWL] UOLIdINIIP--I

S3J0M004
801 LEL 601 N7 s s8 Ni'98 £°¢8 N L°29 s-2 6)/6u 6991 i
s LY » 09 - € N S2 8°82 N 92 €2 N8 L2 2°12 6%/6w |4 19%2tN
-8l . 02 » 22 828 NB6 0722 00l 0-ol AL} 6x/6w 522 peay
» SE gt . 92 N2°8L 292 N G°6L 21°22 N 6°12 L6l B /6w 4§ Jaddo)
92 sl 901 N OOl 2 N9l 28l N2'9l €9l 63/60m ¢°92 wn lwoJy)
anN anN aN aN 928 aN 969 9 ON U 5x/6u £°0 unupe)
+ 90 v 6°0 890 an 18°0 anN 8°0 ON 870 63/6w g0 uni 4498
N 62 N 29 N6L N9 S8l N Q2 921 NSTLL S) 6y /6w 9°62 dtuasay
SINTVA * 08 isjelan
aN aN aN r 0082 r 000g2 r 0061 f 0082 F 096 r 00Lt 63/6n 0ogg auaeyideu Ayian-2
oN (] 0£S aN oN oN an oN aN 63/6n ogg auaJdhd ~
oN aN aN 084 009s aN aN aN an 6x/6n 0ogg U IYIUeUayd ’
oN aN aN r oS r 00%S r o8 r 009t r 06f ON 6%/6n ogg auajeyjydey ©
oN aN aN r 08% an an an an anN 6x/6n 0§€ auaion)y
N aN aN 0062 006§ aN 009 anN aN 63/6n 0gg aiejeyayd YAing-u-1g
:spunodwod 3)131R)0A- LWAS
aN an ON oN ? ¢y aN 6 0000061 4 00000€ $ 00009% 6y/6n ¢ 3uURAx-0
aN aN aN anN L] an 6 000021 3 ON 3 ON 6y/6n ¢ uaTUAq Ay 3
n ne ng n iz n 6g nee ¥ 0000£1 v 000§ ¥ 00026 63/6n ¢ PLI01Yd B AyIaW
:SpuUnNodo) a)13e)0A
6°€-9°2 9°2-¢°1 £1-0 6°€-9°2 9°2-€°4 £1-0 6°€-9°2 9-2-£°1 £1-0 (*33) yidag ajdues
88-1Nr-90 98-I1NF-90 98-\NF-90 9Y-uUNP-9|  BB-UNF-9|  BB-UNT-9|  [B-UNP-9| gg-unr-yi 88-uUnr-9|
£SS-9aH 2SS-y8H LSS-98H £55-281 28S-28H ISS-£+280  £5S-19M 2SS-18H 1SS-19H L1IMIY 130

OIHO ‘8INV ¥INIVBNINDIY
1S17 10v¥IX3 - SISATVNY 1l0S | 3LIS

1'9 38Vl




SIIWL) 1043UOD ULYILA J0U SiSAjeuR 192110np--4
Pa3293ap J0U S8 PIPIEBAL 3G PINOYS I1 404D ‘NURIQ Y UL UOLIGJIUIIUOD Iy} SMILY (| UBY) $53) SL ajAjeue-n

Pa3d33ap J0uU-ON

SI{WE] JOJIUOD ULYIIM J0U AJaA029. I)dues payids--N
461y PISEIG @ SIINSIY "SPIJIA0II) OSW/SW YBLy 01 NP PIJGWIISI SI ANBA--T

oN=D

JaM 243 ueyy 423e3uB Inqg Jtwil) Bullsodas ayl ueyl SSa) I AINYBA PaiJodas--g

JUE2151UBLS A1qissod 3402443 ‘UCIIRJIUIIUOD JUB(Q Y3 SIWLI ) USYY JIIWII6 SBA UOIIWJILIIOD I)AWES 3y} ING HUEQ POYIAW PIIBLI0SSE UL PUNOy AA|RUR--¥
(£-9 21qeL 3S(] 230U300; 295) 1S1] 0928 SIW!] UOLIIIANP--b

(§-9 21qe] 1S1] 230U300) 225) 1SI) (928 SIIW!) UO13D3IP--)

(£-9 2)qe] 3S1) 230UI004 95) 3S1) QY28 SIMWI] UO13DAIP--2

$330U004
N 26 N 98 N 6L N £8 6376w 6°991 iz
82 s2 8t se 5x/6w |y 1aX2LIN
» S » 8l » it 6l 63/6u ¢ 22 peai
(74 41 a2z £2 63/6w 4¢ Jaddo)
L 21 2l ] ol 63%/bu ¢°92 un (wo 4yJ
aN an an anN 6)/6u £°0 uwnupe)
9°0 S0 S0 S0 63/6u g°0 unt))A4ag
£l St 7Y 78 b/ %°62 J1uasJy
SINTVA "0IN8 HILIEM
aN an aN an 6%/6n ogg audeyideujAyian-2
aN aN aN aN 6%/6n 0gE EVEXY Y
(1] aN aN aN 6%/6n g§¢ Ly uRUIYd
aN aN an aN 6%/6n 0gg auaeyyden
GN QN aN aN 6%/6n 0g§ Juasony 4
ON aN an QN 63/6n 0¢g a1ejeyiyd 1Aing-u-ig
’ $SPUNOCIOD 3]138)0A- 1WRS
aN aN aN anN b3/6n ¢ 3ud)Ax-0
aN QN aN aN 63/6n ¢ audZUAq1AY1 3
n g2 n o2 nit ne9 63/6n ¢ IWPLIOTYD U AYIIN
:SpUNOCIo] 3138 10A
6°£-9°2 9°2-£°4 €£1-0 £1-0 (*33) yadag a\dwes
88-1nr-90 98-10r-90 88-1nr-90 88-10r-90
£55-984 25S-984 1SS-98H 1SS -S8H LINWIY °130

OIHO ‘HINV ¥3INIVENIXNIIY
1S17 1JV¥IX3 - SISATYNY 110S | 31IS

("3uw02)L°9 318Vl

6-8




pPaisal jou --

SILWE) 10JIU0D ULYILM J0U SiSAjBuB 21821 1dnp--,
PI12313p J0U S8 PAPJEBIJ 3G PINOYS 31 J0J3JIYT “HUBIQ Y Ul UOLIBJILUIIUOI Ayl SIWIL (| LYl SSI] St dlAjeue-n

Pa313239p 10U-QN

SILWL] 10JJUOD UIYIIM JOU AJIACIIS 3)dues payids..N
“yBly pIselq 948 SIINSIY “SILIIA0I3J QSW/SW YBLly O3 NP PIJBWLISI S INCA-.T

ST 10vVHiX3 - SISATVNY 1108 | 3L1S

("w02)1°9 378Vl

»N=9
0N 943 ueyl JIjeasb Ing 1wt} Bulitodas Iyl ueBY) SSI) SI INjeA pIrsodas-.-g
S230Ul004
;1) 22y 1°¢8 1748 N 92 N 92 N 99 8°¢9 N L°9¢ 6%/6u 6° 991 uiz
aN (] 50} an aN an ON N ON N ON 6)/6u | wnijjeyy
£°8e 2°8¢2 6" 1°%92 826 12 114 N 2°22 NgglL 6x/6w (9 190N
£°6¢ 6°LY a1} 9°S1 92 (%9 L 998 aN 6)/6u 22 pean
1°82 £°62 1761 $°0¢ 92 (¥4 (¥4 ravit N 2721 6x/6w /¢ J4addo)
922 1722 1°91 L £1 8 4} St N %8 896Y% 63/6w £°92 wn{wo.Jy)
NE'S NE9 aN ON aN an an N ON aN Bx/6w €70 wnupe)
80 &L°0 ON N ON anN 820 ON anN an 63/6w g0 unijjAsag
1761 (9 1} 1°91 €St N 98 N 972 NSt N 6°91 N8°L B)/6u 462 Jtuasay
INVA “Q9N8 isjeyan
aN aN aN aN aN aN aN 0021 aN B)/6n o€ JuIjeyrdeuAyIan-2
oN oN aN aN aN anN aN aN aN 63/6n Q¢S auasAd
ON an an ON an QN aN an anN 6x/6n 0§ audIYIUBUIY
[+ an [+ ] aN [¢]] aN aN 0g9 GN b6)%/6n 0gg audeyiyden
aN aN aN aN an ON ON an an Bx/6n g€ ua1Ad( Q- 2" | Youapu]
oM aN aN aN aN an ON ON aN 6%/6n ogs auaJionyy4
048 029 aN ON ON aN aN ON aN 5x/6n O¢g auayjuesony s
oN an aN N n 0022 n 0092 n 0082 n 00lE N 00SE 63/6n 0gg ayejeyiyd 1Aanq-u-t1q
an aN QN aN aN an aN an aN 6%/6n ogg audeIyIUE(Y B)oZUIQIQ
oN aN N aN aN aN ON aN aN 6%/6n of§ auasAiyd
anN aN aN aN ON aN ON anN aN 6x/6n ggs e jeyIyd(1Anay1Ay1a-2)s18
00S 09s aN aN aN aN ON aN ON 63/6n 0gg audyjuedon) j(y)ozuag
aN anN an (] aN aN aN ON an 6x/6n ogg U2 Asad( 1yb)ozuag
(] oN an aN anN anN anN anN aN 6%/6n pf§ 3UIYIULINO) j(q)ozuag
ON an an an aN aN aN an an 6x/6n ogg aUaJAd(R)OZUIY
oN aN aN oN aN aN aN an aN Bx/6n Q¢§ auadeIyIUE(@)OZUIY
ON aN aN an aN aN aN anN an 6)/6n 0§ audreIYIUY
SSpunodwo3 )11 )0A- LwaS
-- -- -- -- an aN an 00002 0091 6x/6n ¢ u2)1Ax-0
.- .- - .- ON an an 00041 0021 6%/6n ¢ UITUIGI1AYI3
-- -- -- -- an ON aN 0061 an 6x/6n ¢ auazuag
sspunoduio) 31118107
21-9 2-0 9-9 9-9 2-0 9-91 2L-21 (°33) Yidag a\dwes
gg-unr-9f gg-unr-9, gg-6ny-gL g8-6NY-0L  BB-I1NM-6Z 88-I1Nr-62 B8-INT-62 28-1nr-02 g8-1hr-02
1SD-9+ENS  [S-2+iNS  2SS-EMM 1SS-£M £5S-2Mw 2SS-2M 1SS-2M 2SS- 1M 1SS- 1M 1117 130
OIHO ‘BONV ¥INIVENINIIY

6-9




Palsay j0u --

SILWE) 10J3UOD ULYILN J0U SISAJRUR 23821 1dNP--,

PI33233p J0U SB PapJubad I PINOYS 31 3404343y ‘NURIQ IYI Ul UOLIEJIUIIU0D Yl SAWL] (| UBYL SSI] SI NAjeue-N
Pa12313p J0U-ON

SIIWL] 1043U0D ULYI LM J0U AJIA0I3a Idues payids.-N

“ybiy paselq 3J@ SIINSIY "SILJIA0IIL QSH/SW YD1y 03 NP PAIBWIISI S| INA--P

#N=9D
I0W Y3 usyl J431eaJ6 Ing Jwl) Bulldodas Iyl uByl SS3) SL INBA pIjiodad--g
S310uU}004
00¢ Sel (174} £il 092 962 €€y By/6w 6° 991 iz
aN an an an aN ON aN 6y /6w | wniyjeyy
6°92 %92 89l §°92 9°92 9°02 L*61 6x/6w Ly 19%21N
2°s¢ 1°28 S°LY st 82 1°8S 281 Ex/Bw ¢~ 22 pea?
2es 4°0% 2°61 1762 "2 1°€2 6745 6y /6w 2¢ Jaddo)
8Ll 6°%2 961 s 6l 1702 (£ 4 9°62 6x/6w ¢°92 un wo4yJ
96 9412 922 Ng N L6 N9 NO6'8 63/6w €0 uniwpe)
870 SL°0 6870 8270 $6°0 6°0 20 6xy/6u g°0 uni)jAaeg
0°02 el ' rd AP 6°LL 2°st AVAY 6%/6w 9°62 Jluassy
3NVA “ 0938 1s1@130
o aN aN aN aN aN aN Bx%/6n 0gg aud jeyrdeulAyIan-2
r ogY r 02s aN * 0001 r 0£9 ON r 0095 6%/6n ogg udIAd
aN aN aN ooit o1y ON 002Y 63/6n 0§ audJyueudYd
an ] oN an (] an an 6/6n 0gg aud\eyiyden o
) on oN oN aN aN 0044 Bx/6n off 2UIAd(0D-£ 2" | Youapu| -
aN an awN r 0091 aN aN aN 6%/6n 0f€ auasonyy ©
0£9 092 0%% an 078 02s 0oLy 63/6n 0£g auayuedson| 4
0071 aN aN 00S9 anN 0%6 an 6%/6n 0gg ajejeyiyd jAinq-u-1q
aN N aN (i ] oN an 09¢ 63/6n 0fg auazeuyue(y‘e)ozuaqiQ
aN oN aN r 0%S r 02y QN r 0082 63/6n 0fg auasAsyl
aN an an r o8y aN oN r 004Y By/6n 0gg 319 84ayd(1Axay1A433-2)s1L8
aN an ON 09y 08¢ aN 0082 5%/6n 0fg suayueJon) 4 (y)ozuag
aN aN an an aN an 001 5x/6n o€ auAsad(1yb)ozuag
094 0%8 oty 0s8 045 (1144 002¢ 63/6n 0§ audyueIN0 ) (q)ozulg
oN aN an (1139 09¢ an 0092 B3/6n Off 3udlAd(R)ozuag
an aN aN ON aN aN r ooi2 6%/6n 0gg auddeIyIUR(R)OTUIR
aN N an ON aN oN 08s 6%/6n o€ uddBIYIUY
:SpUNOd0) I1LIBIOA- LIS
-- -- .- -~ -- - -- By/6n ¢ I |AX-O
-- .- -- .- -- -- -- 6%/6n ¢ WIZUIGIAYI I
-- .- -- - -- -- -- 6x/6n ¢ JudzuIg

spunoduio) 2)1318)0A

("34) yidag 3 dwes
gQ-UNr-9|  SB-UNP-9L  9E-UNF-9L  gR-UNP-9|  BR-UNT-Y) g8-unr-91 gg-unf -9
1S9-8L+2LNS 1S9-9L+SINS (ST-7L+ELNS ISD-ZL+1INS  1S-0L+6NS 159-8+208 LS9-9+6NS  1IWIY 130

OIHO ‘89NV ¥INIVENINDIY
1SI7 12vHiX3 - SISATYNY 110S | 31IS

(*3u03)1°9 318VL

[fL







30

LEGEND".

BORING
SURFACE

MONITORI

+ >

VvOC: VOLATILE
SEMI-VOC. SEM]
ALL VALUES 1IN

ND: NOT DET

NT: NOT TES

NE: VALUE DO
CRITERIA
CONCENT

FIGUF

MAP OF SOIL {

DEPTH:
HAZ ARDOUS WAST
RICKENBACKE

6-1!




30 15 0 30 60
FEET
LEGEND-.
4 BORING LOCATION
A SURFACE SOIL SAMPLE
4 MONITORING WELL

VOC: VOLATILE ORGANIC COMPOUNDS
SEMI-VOC. SEMI-VOLATILE ORGANIC COMPOUNDS

ALL VALUES IN MILLIGRAMS/KILLOGRAM (Mq/Kg)
ND: NOT DETECTED

NT: NOT TESTED

NE: VALUE DOES NOT EXCEED BACKGROUND
CRITERIA IN OHIC FARM SOIlL
CONCENTRATION

FIGURE 6.3a
MAP_ OF SOIL CONTAMINANTS
DEPTH: 0-2' |
HAZARDOUS WASTE STORAGE AREA
RICKENBACKER ANGB, OHIO

E S ENGINEERING—SCIENCE







30 I5
—
LEGEND:
<4 BORING LOC
4 MONITORING

VOC: VOLATILE O!
SEMI-VOC: SEMI-VO

ALL VALUES IN MIL

ND: NOT DETECT
NT: NOT TESTEL
NE: VALUE DOES
CRITERIA IN
b CONCENTRAT:
47;:"'/10 %"e
¢s O
Y%
K
€S
FIGURE
MAP_OF SOIL CC
HAZARDOUS WASTE
RICKENBACKER




LEGEND @

4
_¢.

vocC:
SEMI-VOC. SEMI-VOLATILE ORGANIC COMPOUNDS

ALL VALUES IN MILLIGRAMS/KILLOGRAM (Mg/Kg)
ND:

NT:

NE:

BORING LOCATION

MONITORING WELL

VOLATILE ORGANIC COMPOUNDS

NOT OETECTED
NOT TESTED

VALUE DOES NOT EXCEED BACKGROUND
CRITERIA IN OHIO FARM SOIL
CONCENTRATION

FIGURE 6.3b
MAP OF SOIL CONTAMINANTS

FEET

HAZARDOUS WASTE STORAGE AREA

DEPTH: 3-5.5'

RICKENBACKER ANGB, OHIO

6-12

ES ENGINEERING—SCIENCE







LEGEND:
4 MONI"
VOC: VOLA

SEMI-VOC. S

ALL VALUES

NT. NOT T

NE: VALUE
CRITE
CONC
FIC
MAP OF SOl
DEF
HAZARDOUS W/
RICKENBA(
il




FEET

v LEGEND:
4 MONITORING WELL

VOC: VOLATILE ORGANIC COMPOUNDS

SEM!-VOC. SEMI|-VOLATILE ORGANIC COMPOUNDS
ALL VALUES IN MILLIGRAMS/KILLOGRAM (Mg/Kg)
NT. NOT TESTED

NE! VALUE DOES NOT EXCEED BACKGROUND
CRITERIA IN OHIO FARM SOIL
CONCENTRATION

FIGURE 6.3c

MAP OF SOIL CONTAMINANTS
DEPTH. > 10’
HAZARDOUS WASTE STORAGE AREA
RICKENBACKER ANGB, OHIO

2 ES ENGINEERING—SCIENCE







LEGENIC

4

ALL VAL

MAP (

N
HAZARDOQUS
RICKEN




&

30 15 0 30 60
FEET
LEGEND:
& MONITORING WELL

ALL VALUES IN MICROGRAM/LITER ( yg/L)

FIGURE 6.4

MAP OF CONTAMINANTS

IN GROUNDWATER
HAZARDOUS WASTE STORAGE AREA

RICKENBACKER ANGB, OHIO

ES ENGINEERING—SCIENCE




TABLE 6.2

STANDARDS FOR METALS CONCENTRATIONS IN
SOIL AND DRINKING WATER

RICKENBACKER ANGB, OHIO
Typical Ohio Soil Federal Water

Metal Concentration (mg/kg) MCL (ug/l)

Antimony 0-6 4) - (5)
Arsenic 5-20 4) 50 (2)
Beryllium 06-6 4) - (5)
Cadmium 0-29 (1) 10 2)
Chromium 4-23 (1) 50 2)
Copper 11-37 (1) 1000 3)
Lead 9-39 (1) 50 2)
Mercury 0-0.5 (4) 2 (2)
Nickel 9-38 (1) -- 5)
Selenium 0-05 4) 10 (2)
Silver 0-10 4) S0 (2)
Thallium 0-10 4) - (5)
Zinc 47-133 (1) 5000 3)

1) Researched Background Levels in Ohio Farm Soils
(Logan, T.J., Miller, R.H., 1983)

2)  Primary Drinking Water MCL

3) Secondary Drinking Water Standard
4) ES Experience in Ohio

S5) No Data Available
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Soil samples collected from hand boring HB1 contained high concentrations (up to 2,150
mg/kg) of volatile organic contaminants (methylene chloride, ethylbenzene and
o-xylenes). The presence of ethylbenzene and xylenes would indicate petroleum
hydrocarbon contamination. Semi-volatile organics, such as coal tar components and
phthalates, were detected in HB1, HB2 and HB3. Again, some of these concentrations
are flagged as estimated (J). See Appendix H for a complete discussion. Metal
concentrations in the hand boring samples did not exceed typical values, and no
pesticides or PCBs were detected.

The soil samples collected during the drilling of MW1 contained high levels (up to
32.9 mg/kg) of volatile petroleum hydrocarbons (benzene, ethylbenzene and xylenes).
Coal tar components and phthalates were also detected in soil from MW1, as well as
MW?2. The soil samples from MW3 contained no detectable semi-volatile organic
compounds and were not analyzed for VOCs due to exceeding the sample holding time.
Metal concentrations in the well boring samples did not exceed typical values, and no
pesticides or PCBs were detected.

6.3.2 Groundwater Results

The groundwater samples collected from the hazardous waste storage area were
analyzed for pesticides, PCBs, volatile and semi-volatile organic compounds, and priority
pollutant metals. Table 6.3 is a summary of the groundwater analytical results and the
Federal Drinking Water Standards for the compounds detected.

The groundwater collected from MW1 contained concentrations of benzene (94
pg/1) and xylenes (20 wg/l). The concentration of benzene exceeded the Federal
maximum contaminant level (MCL) (5 ng/!) by a factor of 18.8. The groundwater from
MW3 contained 44 ug/1 of trichloroethylene (TCE), which exceeds the MCL for TCE (5
pg/l) by a factor of 8.8. The only semi-volatile organic compounds detected in the
groundwater were Bis(2-ethylhexyl) phthalate (24 ug/l) in  MW3, and
2-Methylnapthalene (13 ug/1) in the duplicate sample from MW1. There are no MCLs
for the semi-volatile compounds. No pesticides or PCBs were detected in the
groundwater samples from the three monitoring wells.

The total metal concentrations in the groundwater samples from each well exceed
the drinking water standards for arsenic, cadmium, chromium and lead. However, it is
unknown whether these metals were dissolved in the groundwater or present on

908DPC12-37# 6-15
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suspended sediment. Figure 6.4 is a map illustrating the concentration of contaminants
measured in the groundwater from the three wells at the HWSA.

In addition to the dissolved contaminants in the groundwater, an immiscible
hydrocarbon sheen has been observed in the water from MW1 during the monthly
monitoring of the well.
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ECTION 7.0
NCLUSIONS

The conclusions from the field investigation are the following:

- Semi-volatile organic compounds (up to 37.9 mg/kg) and abnormally high
metal concentrations were detected in the shallow soils at the site.

- Petroleum hydrocarbons in the form of benzene, ethylbenzene and xylenes,
are present in the soil (MW1: 32.9 mg/kg) and groundwater (MW1: 116
ug/1) beneath the site. The concentration of benzene (94 ug/1) measured in
the groundwater from MW1 exceeded the Federal MCL by a factor of 18.8.
The areal extent of the contamination has not been defined.

- Trichloroethylene (TCE) was detected in the groundwater collected from
MW3 (44 pug/l). This TCE concentration exceeds the Federal MCL by a
factor of 8.8.

- The total metal concentrations in the groundwater from each of the three
monitoring wells exceeded the drinking water standards for arsenic,
cadmium, chromium and lead. It is not known whether the metal
concentrations were dissolved in the groundwater or present on suspended
sediments.

908DPC12-37# 7-1




SECTION 8.

RECOMMENDATIONS

Additional investigation is needed at the HWSA to further define the vertical and
horizontal extent of the contaminants in the soil and groundwater. All environmental
samples collected should be analyzed for volatile and base-neutral semi-volatile organic
compounds, and priority pollutant metals. Groundwater samples should be tested for

both total and dissolved metals.

Shallow soil sampling should be performed on a grid system both inside and outside
the fenced area to determine the extent of surface soil contamination. Additional soil
samples should be collected from soil borings to determine the vertical extent of the soil
contamination. Monitoring wells should be installed in several locations to define the
extent of the groundwater contaminants.

908DPC12-37# 8-1
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. WELL LOG AND DRILLING REPORT '
' el NO. 210780
County l‘rﬁnklin Township Eamilton Section of Township
Owner Lockbourne A.F.B. Address
Location of property In well field center of base.bldg.zong
S
e L
CONSTRUCTION DETAILS BAILING OR PUMPING TEST
Casing diameter. 12"Length of casing_jgt' Pumping rate G.P.M.
Type of screegohnsohength of screen 20! Duration of test Hrs.
Type of pump Drawdovn ft. Date
Capacity of pump 450 Developed capacity
"Depth of pump setting 135! Static level - depth to water_ -3g ~ Ft.
Date of completion June 20,1959  Pump installed by
WELL LOG SKETCHE SHOWING LOCATION
 “ Formation From To N.
Ciay , 0 8
Clay & Gravel 8 12
"Gravel & Clay 12 22
Clay 22 28
Gravel & Clay 28 31
Clay 31 60
8ravel & Clay 60 70
Clay 70 77
Sandy Clay 77 95 W. E.
Fine Sand & Clay 95 108
Eard Pan 108 130
Sandy Clay 130 145
Sand-some gravel 145 172
Sand & Gravel 172 201
S.
Drilling Firm G.M.Baker & Son Inc, Date 7-10-59
Address Cols.O. Copied by j.c,




)

. Location of property

WELL LOG AND DRILLING REPORT

: NO._ 179975
County Frankilin Township BEamilton Section of Township
’ Office of the Base Procurement ¢
Owper_ Lockhourne &4ir Force Base Addaress__Lockvourne Atr Force BagqOhio

wel/% 3

BAILING OR PUMPING TEST

CONSTRUCTION DETAILS .

Caeing diameter 129"Length of 'casing 180 'Pumping rate 600 G.P.M.
Type of screen CookLength of screen 32! Duration of test 24 Hrs.

Type of pump Byron Jackson Turbine Drawdown 16 ft. Date 8-3.1-60

Cepacity of pump500 GPM Developed capacity 500 GPM

Depth of pump setting 145" Static level - depth to water 46 Ft.

Date of completion 6-10-60 Pump instelled by Diehl Pump & Suprl;
WELL LOG SKETCH SBOWING LOCATION

Formation From To _ N

Top Soil & Clay 0 13 ,

Blue Clay & Baulders 13 35 -
"Blue Clay & Boulders 35 65 S

Good Gravel & Some watpr55 67

Muddy Sand & tight gragel 67 84

Good Sand & Gravel 84 90

Bard Pan,Caked Sand 90 98 >

. & Gravel J

Yoarse Sand & Gravel 98 | k05 | w. S "o E.
Fine Sand, Some Gravel 105 110 2 AVF_A/UE
Muddy Sand & Boulders 110 112

Blue Clay & Sravel 112 | 114 <

Fine Yellow tight sand| 114 | 124 o

Blue Clay & Gravel 124 138

Fine Sand 138 | 150 s

Coarse Sand & Gravel 150 205 <
Gravel,Sand,Boulders 205 | 211 “

Shale (2117] 212

S- AC<
| .

Drilling Firm _ Diehl Pumo & Supply Co.lnc Date  Apr,10,1661.
Address__ 3985 Race 24,Cin,21,Dhio Copied by J.c,




'-

WELL LOG AND DRILLING REPORT NOT uf?(f
NO. 210795

County Franklin Township Eanilton Section of Township
Owner Lockbourne A.F.B. Address
Location of property Above central heating plant
CONSTRUCTION DETAILS BATLING OR PUMPING TEST
Cesing diameter gu Length of casing_ gs1 Pumping rate ‘ 210 G.P.M.
Type of screengopnabepgth of screen jst Duration of test Hrs.
Type of pump S. 2.3 Drawdown 15 ft. Date
Capacity of pump 200! Developed capacity Above
Depth of pump setting 70! Static level - depth to water 35 Ft.
Date of compietion 9-1-59 Pump installed by us
WELL LOG SKETCH SHOWING LOCATION
Formation From To N.
Top Soil 0 1
Clay h] 9
Clay & Sand 9 59
Sand & Yravel 5¢ 100
V. E.
S.
Drilling Fimm G.¥.Baker & Son Inc, Date 10-5-539
Address Cols, O, Copied by J,.c,




P

.2 ! o 7 Z ;'.Q/,,lb [Hevse 37"*\7

G

. WELL LOG AND DRILLING REPORT Use
NO. 210789
County Franklin Township Hamilton Section of Township
Owner Lockbourne A,.F.3. Address
Location of property New recreational bldg. S.end of base
CONSTRUCTION DETAILS BAILING OR PUMPING TEST
Casing diameter 6" Length of casing 64! Pumping rate 120 G.P.M,
Type of scredfohnsodength of screenl0O' Durestion of test 24 Brs.
Type of pump Drawdown 4 1/2 ft. Date 6-20-59
Capacity of pump Developed capacity
Depth of pump setting Static level - depth to water 9 Ft.
Date of completion ' Pump installed by Us
WELL LOG SKETCH SHOWING LOCATION
.- Formation From To N.
o : Top Soil 0 3
“lay 3 9
Sand & Gravel | 9 16
Clay 16 22
w E.
Sand & Sravel 22 73
Ciay 73 74
S.
Drilling Firm G,.M,Baker & Son Inc Date_ 7_10-59
Address Cals © Copied by_4 ¢,
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WELL LOG AND DRILLIN oo
State of Ohio SN adis

DEPARTMENT OF NATURAL RESOURCES 0 YA ™9
Division of Water N‘ ]24736
Columbus, Ohio
g/

3 n ée ) Hfdﬂ Section of Township 7 A/]
County Township or Lot Number
Owner "G A W Address Rz [ &Q‘Z"M
Location of property O,@_f M M M / Amie E Jrf Q‘}.../j%

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter ‘7 .............. Length of casing....... ‘f o Pumping rate.............. G.P.M. Duration of test..........._... hrs
Type of screen Length of screen....oceeee.... Drawdown 3 ft. Date

Type of pump Developed capacity ! e
Capacity of pump Static level—depth to water QO £

Pump installed by

Depth of pump setting

WELL LOG SKETCH SHOWING LOCATION

Formations Locate in referen bered
Sandstone, shale, limestone, From To ‘ : ce.to nutnbvere
rvel ang clay State Highways, St. Intersections, ng_xggy roads, etc.

% 0 Feet | ..l5 Pt . N.
. } :

Kane
L st Y ra~t




WELL LOG AND DRILLING REPORT  omoma

' State of Ohio
NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 454526
| NECESSARY— Division of Water
| . SELF-TRANSCRIBING 65 S. Front St.,, Rm. 815 Phone (614) 469-2646

Columbus, Ohio 43215

. Comty.E.&&.MZLAL_ Townshipm&cﬁon of Township

ownee LAM S M THKRcE nsaress 5.0 LL ﬂ&gﬁo,e Bul
oYM byS 0/2,

'Locat!onofproperty/,/ MZ}QS ﬁﬂg{"”f”- oo KbsRA e AN Loara

BAILING OR PUMPING TEST

CONSTRUCTION DETAILS (Specify one by circling)

lCiaz’.i.ng diameter _ﬁMLength of casing_cééé_ Test Rate..../_\S........G.P.M. Duration of test....... “e..hrs.
e of screen Yength of screen_—____}Drawdown . ft. Dat
¢ of pump Static level-depth to water N ft.

Quality (clear, cloudy, taste, odor)

apacity of pump
Depth of pump setting
Date of completion

Pump installed by.

WELL LOG* SKETCH SHOWING LOCATION
Formations Locate in reference to numbered
Sandstone, shale, limestone, From To s
gravel and clay State Highways, St. Intersections, County roads, etc.
Lo o_| 2=

CypY 2 |/
Sﬁ-/]/ﬂ‘\f—(\/?ﬁ()e /4 | s

s D
\ N
o 2
T &
W. { Eo
N
f\\a
— N\
I I— —t—— . Lon Dersl Lancaoster R

- S.

Drilling Firm Cc//ﬂ IA/‘QLU \7—71/)/1//)@3“ // - \? — 7%
Address Y03 7 Noe [Sey T /?\/Jé//s,gned/zf {(Jnﬂ/m)g (3%

/

. %*If additional space is needed to complete well log, use next consecut:.ve m@bered form.

!




WELL LOG AND DRILLING REPGRT

' RiLl

NO CARBON PAPER
NECESSARY—
SELF-TRANSCRIBING

ORIGINAL

State of Ohio

DEPARTMENT GF NATURAL RESOURCES

= Division
65 S Front St., Rm. 815
Columbus,

County FRAML Y4 Township /A1 Soe”

461572

of Water .
Phone (614) 469-2646
Ohio 43215 .

Section of Township

Ao vES

__Address BOX 3910 Lorvoy Csdach:

\I;

;: 5-"76

7

' Location of property.

: BAILING OR PUMPING TEST
} l CONSTRUCTION DETAILS (Specify one by circling)
; 75* &
1 Casing diameter _H_J‘:‘_.Q_QLength of casing. € Pexe=Rate......: 2 2_.G.P.M. Duration of test... /. hrs
| Type of screen PERE Length of screen /9! | Drawdown AZd4%~ st Date L=/’ -715.!-
l Type of pump Static level-depth to water___ 7 £ £t
Capacity of pump Quality (clear, cloudy, taste, odor)_.< LT TN
Depth of pump setting.
Date of completion. Pump installed by.
. WELL LOG* SKETCH SHOWING LOCATION
Formations Locate in reference to numbered
. s“d’g::’d‘hg;’ Iicl:;ayestone, From To State Highways, St. Intersections, County roads, etc.
~)A 0 Feet | 2) Ft N.
l ___ c LA‘/ Z 4 f?&béc 2} 372
J —(Lad =2 187
SAvDT160Avi | ¥4 | 87
’\_\
| W E.
\* ~/4
\. R\ ;v «/
' - O
N— R
' Rl I dewl, (g0 — :
S.
' “\ /: /\ o W ’ - .—- ‘,’:
Drilling Firm ‘/A' NS AR AT LY Date =
l N ~ R i v - ! ! . ."-' e . ) "g ‘;,”a
Address 221~ 77~ = 27T Signed =t T -
' *If additional space is needed to complete well log, use next consecutive numbered form.

!




WELL LOG AND DRILLING REPORT

State of Ohio

DEPARTMENT OF NATURAL RESOURCES
NO CARBON PAPER Division of Water 993332

NECESSARY ~ i
HIBING Fountain Square
SELF-TRANSC Columbus, Ohio 43224

c .
COUNTYM TOWNSHIPMDI_( S_QA__’ / SECTION OF TOWNSHIP
OWN!RW ﬂpﬂ tle L§ ADDRESS !, /< ~

LOCATION OF PROPERTY.. ?4/,?4( LANDe :L/—J&ﬁA/CLAS/ £ PD-

BAILING OR PUMPING TEST

| CONSTRUCTION DETAILS ING OR PUMPING |
F 'Casing diameter g {/,¢ Length of casing___z__ Test rate_ééf_ gpm Duration of test__x.z___ h:
‘ Type of screen Length of screen e ______{ Drawdown __-2-:___ - Date
1 .Type of pump Static level (depth to water)l f?

Capacity of pump Quality (clear, cloudy, taste, odor)

'Depth of pump setting

Date of completion Pump instalied by
' WELL LOG* SKETCH SHOWING LOCATION
Formations: sandstone, shale, F T Locate in reference to numbered
' limestone, gravel, clay fom o state highways, street intersections, county roads, etc.
0 ft

'mjm & Lgye/ ¢

¥
(
s
D
&r . &
\‘\Q&gr) ?

\

, At

DRILLING FlRM_Jﬁ”? KC({ /1 s DATE‘"% e R, /? £ F
Anonzssm_m'/_l__ SIGNED 1/ %/éﬁ(g/

® it additional space is needed to complete well log, use next consecutive numbered form.

ORIGINAL COPY - ODNR, DIVISION OF WATER, FOUNTAIN SQ., COLS.,0HI0 43224 y




R

WELL LOG AND DRILLING REPORT

NO CARBON PAPER
NECESSARY—
SELF-TRANSCRIBING

oS

ORIGINAL

State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
65 S. Front St.,, Rm. 815

Columbus,

-

R

‘maf

4416189

Phone (614) 469-2646

Ohio 43215

. < 4 4 . .
. County./ el R T Township. L2 = Section of Township
' e—_ - o) I .
e LV
/ yprilvei = L i r‘ o= jm—}_’ Favs T sz “'\ '/_" o R
Location of property.— -/ = St R ; . s S~ ~ .
BAILING OR PUMPING TEST
CONSTRUCTION DETAILS (Specify oue by circling)
Casing diameter _"‘_;_;_Length of casing, : = ! Test Rate...___..z....G.P.M. Duration of test.. ... hrs
Type of screen YTength of screen | Drawdown_______"-ft. Date_
Type of pump Static level-depth to water . £t

Capacity of pump.

Quality (clear, cloudy, taste, odor)

Depth of pump setting

Date of completion

Purmp installed by.

WELL LOG¥* SKETCH SHOWING LOCATION
Formations Locate in reference to numbered
l Sandstone, eln:::l’ t‘l‘:‘;“m" From To State Highways, St. Intersections, County roads, etc.
Ay < i/ 0 Feet ].. rFt ;T \ N"
. -  ———— " o o = - '\,—/ \
TR D N Lo,
.- ) .f . . "09-__,' R :/ ‘ ‘
e A R
Lo EIT & | r N
hY _..\~ ‘." -
. W. b E.
SIS I
. S.
' Drilling Firm . Date = -
Address Signed
' %*If additional space is needed to complete well log, use next consecutive numbered form.

{




' ' - WELL LOG AND DKILLING REPORT oRIGINAL
State of Ohio

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 4416 04
' NECESSARY— Division of Water

SELF-TRANSCRIBING 65 S. Front St., Rm. 815 Phone (614) 469-2646
. Columbus, Ohio 43215

' County. frpd=l -/ Township.Z o T - +/__ Section of Township

-—

N - = v e e
Owner .=/ 7 2L ST Address L AN Do) YL /L T T - -

Yo / -~ = — - - . )
74 > -t AR Tt ol _/_/‘/‘/e /’/‘/‘ .Zf‘:f/',‘""q N -

l Location of property..—Z-

BAILING OR PUMPING TEST

. CONSTRUCTION DETAILS (Specify one by circling)

Casing diameter __"_‘:__.Leng'th of casing_____ 3 Test Rate....._..Z...G.P.M. Duration of test..._..._.._.. hrs
' Type of screen Length of screen Drawdown_Z ' % ft. Date_._

Type of pump Static level-depth to water.____~ £t

Quality (clear, cloudy, taste, odor)

Capacity of pump
Depth of pump setting.

. Date of completion Pump installed by.
WELL LOG% SKETCH SHOWING LOCATION
Formations Locate in reference to numbered
' Sandstone, shale, limestone, From To State Highways, St. Intersections, County roads, etc.
gravel and clay

l Lo OFeet | f/Fe| ;- o N.

-—= e R 4 om0

_ ;—,-’3-/*- /N I /e = . o

l
2

Drilling Firm " Date Sz

Address Signed

G G Gy D o s o s o
!
i
)
Y s

*If additional space is needed to complete well log, use next consecutive numbered form.
lr




PLEASE USE PENCIL
OR TYPEWRITER
DO NOT USE INK.

Owner . Ca_ﬁ

WEL

LOG AND DRILLING REPC™'T

State of

DEPARTMENT OF NATURAL RESOURCES
Division of Water

ORIGINA
Ohio

N¢ 316649

1562 W. First Avenue

Columbus 12, Ohio

County.&. ................................ Township B’MM

Section of Township

Address

 Monzera.

' 315» C&.&u,( o7

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST

Capacity of pump.

Depth of pump setting........

Date of completion...............

Casing diameter b Q_,__Length of casing. 2 _____________ Pumping Rate..]_zﬁ....G.P.M. Duration c% test P~ ___hrs.
0 - -
Type of screen..y_, - .........Q:..Length of screenQ.-. ............. Drawdown.M..?...’.K_é'_...ft. Date.../. 4
Type of pump.... Static level-depth to water ft.
Quality (clear, clewdytacior-odes)

Pump installed by

WELL LOG

SKETCH SHOWING LOCATION

Formations

Locate in reference to numbered

Sands;t:::,eis h:ri;’ Lilr:;stone, From To State Highways, St. Intersections, County roads, etc.
0 Feet L o= Ft.
2™~
/ -~
”~

79

g0

~% ’
£7 197\W. E.
S'
See reverse side for instructions
ﬁ -T - o
Drilling Fxrm%z ........ j.!....ﬁ ............................... Date .......... /‘ 0" ..... (D e
/ 7 . \\f/
Address ..o L2 J_._; ................................... Signed ;o= 0. e,




WELL LOG AND DRILLING REPORT ORICIN.

State of Ohio
DEPARTMENT OF NATURAL RESOURCES 0
Division of Water N ¢ 1 O 9 5 8 O
Columbus, Ohio

e // Section of Township
) Countyv‘( ..a.. Township é’“’” /)"/ or Lo¢ Number

Ownem ..... 3’1 .......... -‘U'L C’,’/LM- ! Address

L
r~
i
I
I
i
i
i

CONSTRUCTION DETAILS PUMPING TEST

Casing di "!' Length of casing...£.0."7 | Pumping rate.b......G.PM. Durat

g diameter ... T........... ength ot casing.... .. ~T. ... umping rate...%........G. .M. Duration cf test__|..____... br
Type of screen Length of screen....._....... Drawdown LL ft. Date S CTw lon. &7
Type of pump Developed capacity
Capacity Of PUMD ..ot st rem e Static level—denth to Water..........s..;.-‘.‘ ................................... 2
Depth of pump setting .| Pump installed by

WELL LOG SKETCH SHOWING LOCATION
Formations ! i caf
Smds?rr:r’eslh;:l’ ‘l:it:yestone, E Frem : To State Hig}fdv::;:? Su‘: ‘I:'fti:rr‘:x:i:iz:x:.ua?:x:teyd roads, etc.
; 0 Feet " AL N.

b

S.

See reverse side for instructions

Drilling Fi /,. el VT .
,‘.f 4 Ve 7 ’
‘?1/; e Lerih gy, (T A 02; i C\/gé"\ '
Address M LA oAl A ol S Ao LIS, 8 Y} . Signed . Y1 QAL _— el




W~ L LOG AND

State

ORIGINA-

DRILLING REPC™'T
of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
1500 Dublin Road
Columbus, Ohio

No. 224678

. County ';Z pendl, - Township..../.wq” Section of ToWmShipP. .ocooecereeeeemeeieeceneeen.
. .,P !7 I8 -O
Owner /V- G . Dl ol Address =9 e T ‘5‘-: ........
] ’1 : i ! ."I / :
' Location of property I""J "{ 4,24’»,0 o S A A
' CONSTRUCTION DETAILS I BAILING OR PUMPING TEST
o e AR D '
Casing diameter ... 2.:."=.‘ . Length of casing... . .e=.2. Pumping rate.. . . G.P.M. Duration of test./ ... hr
' Type of screen Length of screen........._....... 'Drawdown......... ot Date(,/‘;/-‘:f ..........
TYDPe Of PUMP.com e eeeeeeeeoe e ....!Developed CAPACIEY et et et e s
' Capacity of pump.. .....Static level—depth to water......... ";:/ ..... > S :
Depth of pump setting lPump installed By ...t
l Date of completion |'
WELL LOG SKETCH SHOWING LOCATION
Formations .
. Locate in reference to numbered
' Sands;::&lshaar:;, Lxlx:;stone, From To State Highways, St. Intersections, County roads, etc.
Lt K4 V;/l;e‘\a... flzsn_ .L Q v‘ 0 Feet :-;.T.f—‘.....Ft. N
T -
- 3 ~0
st DAL~ - T
l ¢ : :
e a SV 4 4
T et 5 5 ~ Y
N ~ : t;\,:J ’ M .
L 'S 2 2 M )
';‘Z"’b""‘ r‘/&;_ \‘."" -y I’ ') y ,': °©
t b4
e W. A E
)0 =
'/"‘ ) A "_,‘_"." i 5 ?
’: ’ * ! 5 8
e Dy

Y

S.

See reverse side for instructions

- - N
Drilling Firm _/.Q,...»-_..-r"j\.. ..... e T e
Address ..~ Trlenln ORI
f

- 7 -

Date )/ ........ - / ......... . et
J y

Signed T A A e,
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"TELL LOG AND DRILLING RER T ORIGINZ

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio N? 1 6 2 1 5 4

‘ Section of Township |
' S Township. ¥ Y ¥Y1lr A¥4....or Lot Number

PUMPING TEST

Length of casing. ?4/6 .{ Pumping rate................ G.P.M. Duration of test............
PY-’%/ Longehmup ........ Drawdown / 5 N ft. DateLN.é’U— \I? b
Type of pump Developed capacity ....... 3OO'P,WLMD/
Capacity of pump Static level—depth to water.... (@)
Depth of pump setting Pump installed by
WELL LOG SKETCH SHOWING LOCATION
Formations Locate in reference to numbered
Sandstone, shale, limestone, From To State Highways, St. Intersections, County roads, etc.

gravel and clay

0 Feet '7F t. .

sl ¢ 7 122
% CRE
. L3 72

/Daka 73 |70
ﬂfm/%w 9: |9¢

{
See reverse side for instructions

|
Drilling Fxrmﬁ/ /M}?’J"'U/l’/ "L‘” . Dated[z)‘:jv‘{é—. .......................




NO CARBON PAPER
NECESSARY -
SELF-TRANSCRIBING

Wﬁ' ‘. LOG AND DRILLING RFTORT

State of Ohio
DEPARTMENT OF NATURAL RESOURCES
Division of Geological Survey

Fountain Square
Columbus, Ohio 43224

coum'vﬁm//gz/:) TOWNSHIPMJ%A}

432742

Phone (614) 466-5344

SECTION OF TOWNSHIP
OR LOT NUMBER

ORIGINAL

a7 Y d .

OWNER

Ay O S urr (et Do

ADDRESS

@/(Z;/

LOCATION OF PROPERTY

28 /-8

ViAuse J2

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST

{sbecity one by circling)

/7 /
Casing diameter 5 Length of Casing___.z_a____
Vs
Type of screen.__2 ﬂj/g Length of screen ./ ﬂ_____ ]

Type of pump

Test rate / & gpm Duration of (est_____/__ he
| Drawdown ft Date (7/__5'__ /é

YA~

Static level {depth to water)

Capacity of pump

Quality {clear, cloudy. taste, odor)

Depth of pump setting

Date of completion

Pump installed by

WELL LOG*

SKETCH SHOWING LOCATION

Formations: sandstone, shale,

Locate in reference to numbered

limestone, gravel, clay From To state highways, street intersections, county roads, etc.
0 ft ft
LAy N
Eanils_(_ o2 |42

% L5

\Q«

W

R
N

A

|

L/ /U Kol T

Aooaess'/fzzlia‘/?x/g'
/7

® it additional space 1S needed 1o complete well Tog, (e next

)]

DRILLING FIRM %J/mp“‘"f% DATE' y"&/" 74

SIGNED

corsetove ambeetend foren




WEL® LOG AND DRILLING REPSRT

State of Ohio

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 4 7 8 1 4 2

NECESSARY — Division of Geological Survey
Fountain Square
-TRANSCR/BING
SELF Columbus, Ohio 43224  Phone (614) 466-5344

coum'vbz—k—««é /‘/"’-/ TOWNSHIP ' [ ' / S OR LOT NUMBER
OWNER _@&ﬁa ﬁéld«(/& ADDRESS J0/- )M Lﬁ -
LOCATION OF PRg‘:ER-rY_AE.dﬁéisLJJ cff}éz.::)

BAILING OR PUMPING TEST

CONSTRUCTION DETAILS specify one by circling]

Casing diameter f{/g Length of casing_%/__‘ Test rate;i@___ gpm Duration of test_{L_. hee
C,
Type of screen /1/0'7(4/ Length of screen ._______._J Drawdown M_ ft Dat%_ﬁ_&_ﬂ

Static level {depth to water)c37

Type of pump

Capacity of pump Quality (clear, cloudy, taste, odor} cﬁl 4.}

Depth of pump setting

Date of compietion Pump installed by
WELL LOG* SKETCH SHOWING LOCATION
Formations: sandstone, shale, E T Locate in reference to numbered
limestone, gravel, clay fom ° state highways, street intersections, county roads, etc.

Lyptln Clao of 520 f N
( Blece [lr b Lo

%)
DRILLING Fmr/ Wese C 7//( & A%

ADDRESS //&'{ o 124 >/’,(7 /;d
it (e

®1¢ additiona’ space 's needed to como!ete well iog, use next consecutlive numbered form,




NO CARBON PAPER
NECESSARY -
SELF-TRANSCR!BING

COUNTYM

WEI' LOG AND DRILLING RE(“'\RT

State of Ohio
DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square
Columbus, Ohio 43224

TOWNSHIPM

; | S )
SECTION OF TOWNSHIP

owuaa#& V’déam«z

LOCATION OF PROPERTY

aooness X 875 5. /L 42 Az

M@/J)/Wf/

CONSTRUCTION DETAILS

BAILING OR NG TEST -
(specity one by circling

Y] P
Casing diameter j 2, D Length of casinng__~

Test rate_l_l__ apm Duration of test___[___ h

Type of saoenzr/ / Length of screen [’ Drawdown _L__ ft Date / / - - Zj
Type of pump 4[/ B M _ Static level (depth to water) 1
Capacity of pump d y_.ul C“l P'/j Quality cloudy, taste, odor}
Depth of pump setting L/&j -
Date of completion !/ 'j ’j L Pump installed W;M}AT/”(
WELL LOG* SKETCH SHOWING LYOCATION
Formations: sandstone, shale, £ T Locate in reference to numbered
limestone, gravel, clay rom ° state highways, street intersections, county roads, etc.
/\;),back»[{ew 4 Gant/] © " 1[5 " N
' _/ZZM oh? 15 |25
bt 45 147
| Lttt Coep/ L7 |73 ~
o Credd 73 | 7¢ 7
i ?

vy
S 1\
//"4, PARIPES 7/? 4

S

omcsone rb? oA
# (/ch.cf 7

ADODRESS

®|f additional space is nooded 0 complete well log, use next consecutive numbered form

ORIGINAL COPY - ODNR, DIVISION OF WATER, FOUNTAIN SQ., COLS.,0HI0 4322

DATE //"d’ Z—/
SIGNED Z/;./_Agg"-f\

//:\\
|5




ﬁ./

NO CARBON PAPER -
NECESSARY -
SELF-TRANSCRIBING

COUNTY&”A/KZ/ (I(/

WEU .LOG AND DRILLING RE!’QRT

State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square
Columbus, Ohio 43224

TOWNSHIP /454411'/?‘04/

13,8924

-
EY L., -5

SECTION OF TOWNSHIP,

OWNER Lﬁfﬁ/\/ El AS'/OA/Z:

LOCATION OF PROPERTY : L7

Aonnassﬂéé_cm_@x_—

/ RD

/Lé 4

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST

(specity one by circling)

4//'4[ Length of casing-‘-’ié__

Length of screen _—

Casing diameter

Type of screen

Type of pump

Capacity of pump

Test rate __.Lé_ gpm
Drawdown AZQAE Date

-
Duration of test__d,‘___ he

Static fevel (depth to wa!er)j7#1

Quality (clear, cloudy, taste, odor)

Depth of pump setting

Date of complietion

Pump installed by

WELL LOG*

SKETCH SHOWING LOCATION

Formations: sandstone, shale,

limestone, gravel, clay From

Locate in reference to numbered
state highways, street intersections, county roads, etc.

ﬂLﬁ—y

oﬁ*/\/zL

Blue (‘/_/H/

# 217N

224
L2
Z 0
e

%

SAND~ELslel.
el E CA<sSafie

DRILLING FIRM ﬂ‘@ LG(/{/Jg
Anon:ss/i/'a ToDpy A ‘/C/,

®)f additional space 18 needed to complete well log, use next consecutive numbered form.

ORIGINAL COPY - ODNR, DIVISION OF WATER, FOUNTAIN SQ., COLS.,0HI0 4322

A V&

DATE

SIGNED




WEL!- LOG AND CRILLING REPART S

- State of Ohio

DEPARTMENT OF NATURAL RESOURCES
NO CARBON PAPER
. Division of Water 6 1 8 1 2

NECESSARY - -
RANSCRIBING Fountain Square
SELF-TRAN Columbus, Ohio 43224

COUNTY ;/ﬂIVK éL'A—_/_ Toqusamﬁ[/?milém/l/ SECTION OF TOWNSHIP
! ‘ . - ADDRESS 7;2 S cﬁA/A YA <>y
/

OWNER

—

/ .
LOCATION OF PROPERTY Y5 s . F C 1

BAILING OR PUMPING TES
CONSTRUCTION DETAILS ING O m‘gv ci,'cw EST

4 I~ e 7

Casing diameter r//lTJL Length of casing__é;g___‘ Test rate_/Aa__.. gpm Duration of test_‘;A_a_ h-
-

Type of screen Length of screen e} Drawdown M&_ f Date

7
.Type of pump Static level {depth to water).,a_ﬁi

Quality (clear, cloudy, taste, odor)

Capacity of pump

Depth of pump setting

Date of completion Pump installed by

WELL LOG* SKETCH SHOWING LOCATION

Locate in reference to numbered

Formations: sandstone, shale,
From To . - h
state highways, street intersections, county roads, etc.

limestone, gravel, ciay

CLH-HZS‘/MQ Kol 0" g .
= pra - B
BlyE CLAY XE |\SST ,
jszu2 Y6zl | so | G5
el cas inl

~r

-3
T2
N

AR L _RD, -

\J
J AV
C\/ J
4 N
)
~

S

DRILLING FIRM gd’/?‘m ZE’_L(?U{(\ DATE JU[ >/ 01]7 gé?
ADDRESS /7/? DD A I/C# smrusoxéé_#_gig&_____

9.5 additional space 1s needed to complete well log, use next consecutive numbered form. /'\

ORIGINAL COPY - ODNR, DIVISION OF WATER, FOUNTAIN SQ., COLS. 0HI0 43224




WEI.(:;LOG AND DRILLING REF RT
) State of Ohio ‘

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 6
NECESSARY - Division of Water

IBING Fountain Square
SELF-TRANSC Columbus, Ohio 43224

w
no
o o)
—
~d

>

COUNT% TOWNSHIP&MM—-— SECTION OF TOWNSHIP

OWNER M ADDRESS _p'D' &)7\307

LOCATION OF PROPERTY \—“;]P’ (YMR‘/%a&

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

(specify one by circling)

(%3 !
Casing diameter 5 Length of casing_[ﬂ&___“ Test rate_m___ gpm Duration of test_L_____ s

Type of screen Lengthof screen e I Drawdown — _ _____ ___ _ ft Date J;:-:—)( -86
Type of pump Static level (depth to water)
Capacity of pump Quality (cliear, cloudy, taste, odor)

Depth of pump setting

Date of completion Pump installed by

WELL LOG* SKETCH SHOWING LOCATION

Formations: sandstone, shale, F T Locate in reference to numbered
limestone, grave!, clay rom ° state highways, street intersections, county roads, etc.

0ft [ n N
aud |
)

i

(Map,
° dm&r@m”{ﬂ"{'@: ,

DRILLING FI l

%: DATE QLQQ(L\L%@ &(lqg{:)

ADDRESS

4
plete we!l log, use next consecutive numbered form. mB
ORIGINAL COPY - ODNR, DIVISION OF WATER, FOUNTAIN SQ., COLS.,0HI0 43224

®)f add:itional space 15 needed 10
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NO CARBON PAPER
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COUNTY 2 TOWNSHIP M
OWN!RM

NECESSARY ~
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LOCATION OF PROPERTY
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DEPARTMENT OF NATURAL RESOURCES

State of Ohio

Division of Water
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SECTION OF TOWNSHIP,

ADDRESS S/ / W
{2

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST

(specify one by circling)

{Jﬁ P

Casing diameter

lType of screen

P4
Length of casing _LZ

Length of screen

Test rate__z___ gpm

Durationoftest ______________ hr

Type of pump

Capacity of pump
.Depth of pump setting

Drawdown;ﬁ___ ft Date
Static level (depth to water) 7 D
Quality (clear, cloudy, taste, odor)

)

N -

Date of completion

Pump installed by

WELL LOG* SKETCH SHOWING LOCATION
Formations: sandstone, shale, F T Locate in reference to numbered
limestone, gravel, clay rom o state highways, street intersections, county roads, etc.
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APPENDIX B

DECONTAMINATION PROCEDURES, SAMPLE NUMBERING METHOD,
SAMPLE PACKAGING, SHIPPING AND HANDLING TECHNIQUES

Decontamination Procedures

All split-spoon samplers, sampling trowels, hand augers, bailers, pumps and
other sampling equipment were decontaminated between samples by washing with
soap and tap water, rinsing with tap water, rinsing with distilled water, and finally
rinsing with isopropyl or methyl alcohol.

Augers and drill pipes were cleaned between borings by steam cleaning with
tap water, washing with soap and tap water, rinsing with tap water, rinsing with
distilled water and finally rinsing with isoproponal. The drill rig was steam cleaned
between borings.

Decontamination wastes (water and soil) generated in the drill rig
decontamination area were contained in a decontamination pad and placed in
drums for later sampling and disposal. The wastes from decontamination during
drilling at the HWSA were placed into drums. The decontamination water from
cleaning hand augers and sampling spoons was dumped into a sanitary sewer or
spread on the ground surface at the site.

ample Numberin tem

Each sample submitted for laboratory analysis was assigned a unique sample
identification number that describes where the sample was collected and what type
of sample it is. Each sample number consists of a group of letters and numbers
separated by hyphens. A summary of the system is presented in Table B-1. For
example, the first water sample collected from monitoring well 3 at Site 1 was
labeled RB1-MW3-GW1. The second ground-water sample collected from
monitoring well 3 at Site 1 was then labeled RB1-MW3-GW2,

Numbering of duplicate, rinseate, field blank and trip blank samples
incorporated some aspects of the basic numbering system. Duplicate soil samples
were assigned numbers identifying the actual site number, but utilizing fictitious
sample source and sample numbers.

895DP12-96 B-1




TABLE B-1
SAMPLE NUMBERING SYSTEM

RICKENBACKER ANGB, COLUMBUS, OH

1 ification: RB

Site Identification and Number: Site Number: 1
Sample Source Number (sequential):

MW Monitor Well #

HB Shallow Soil Boring #

AB Auger Boring #
Sample Number:

GW Ground Water

SS Soil Sample (Split-Spoon or HB)

GS

Example:
RB-01-MW1-5S1

Surface Soil Grab Sample

First soil sample from Monitoring Well #1 drilled at the HWSA.
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mpl ndling, Packaging and Shippin

All water, sediment and soil samples collected for chemical analysis were obtained
with equipment that was decontaminated prior to each use. The samples were
placed in pre-cleaned glass and plastic jars and bottles supplied by I-Chem
Research, Inc., via VWR Scientific. Prior to sampling, each of the sample containers
was labeled with waterproof ink. Information on the labels included:
Sample identification number;
« Preservatives added;

+ Date and time of sample collection; and
Required analytical method.

Sample containers were wrapped in packing material to minimize the chance
of breakage during shipment and packed in plastic coolers. The coolers were then
packed with sealed, ice-filled plastic bags. A chain-of-custody form was prepared
for the contents of each cooler prior to packing. Information on each chain-of-
custody form included sampling information recorded on the label of each sample
bottle, the total number of sample bottles for each sample and the headspace PID
screening results for soil samples. The form was then signed by the sampler(s),
signed and dated by one of the samplers in the "relinquished by" box and the
Federal Express airbill number was written in the "received by" box. The form was
then placed in a sealed plastic bag and taped to the inside of the cooler lid. Each
cooler was sealed with tape and a security seal and shipped by Federal Express to
the ES Laboratories in Berkeley, California.

Upon receipt of a sample set, the laboratory inspected the shipping container
for security seals before opening. The container was inspected for the chain-of-
custody documents and other information or instructions. The sample custodian
verified that the information on the sample bottles matched that on the chain-of-
custody forms and signed for receipt. Any discreparcy between the samples
received and the chain-of-custody information. broken or leaking sample bottles, or
other abnormalities were reported to the laboratory supervisor. Notation of the
problem and resolution was made on the chain-of-custody form, initialed and dated

by the sample custodian.
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Each sample was assigned a unique chronological laboratory number. A
sample number label was attached to each bottle. All identifying information was
recorded in a bound sample log book. The information documented included:

Laboratory sample number;

Date of receipt;

Client name;

Client identifying number or description;
Project number;

Analyses required, and

Storage location.

Upon completion of the log-in procedure, the samples were stored in a
secure area under the environmental conditions required to maintain sample
integrity. A work order form was prepared and provided to the laboratory to assist
in scheduling and completion of the tests within required holding times.
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GW
GP
GM
GC

Sw
SP
SM

SC
ML

CL
oL

MH

CH

OH

PT

Unified Soil Classification System
Soil Classitication Abreviations

Well graded gravels, gravel-sand mixtures, fittie or no fine

Poorly graded gravels, gravel - sand mixtures, little or no fine
Silty gravels, gravel - sand - silt mixtures
Clayey gravels, gravel - sand - clay mixtures

Well graded sands, gravelly sands, little or no fines
Poorly graded sands, gravelly sands, littie or no fines
Silty sands, sand - silt mixtures

Clayey sands, sand - clay mixtures

inorganic sifts and very fine sands or clayey silts with slight plasticity

inorganic clays of low to medium plasticity

Organic silts and organic siity clays of low plasticity

inorganic silts, micaceous or diatomaceous fine sand or silty s0ils

Inorganic clays of high plasticity, fat clays

Organic clays of medium to high plasticity, organic silts

Peat, humus, swamp soils with high organic contents
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REV DATE JAN 1989

MONITORING _WELL CONSTRUCTION LOG - Double Cased

WELL NO. MW/ | Instoliotion: Ricxen

Project No. CLIIS | Clent/Project:

er ANGB, Ohio _ [sie HWSA

HAZWRAF Controcior. Enq“\eer Ing = SCICI\C Orig Controctor. jowser l"lornef

Comp. Stort: 779/88 { Comp. End: /20/ 8 { : —m)

3wt 3y well Coord: —_Chri§ Vian,
tlev. '7"‘3 GO

——aap’ PROTECTIVE CSG
He.ght 2"0___._ Moterial/ Type S*ee[
Eilev. lil-__‘ Diometer ,
Heignt 3.25'__ . Cepth 8GS 3 Weep Hole (Y/N)
., ‘

6s Erev. A4L 2" | GUARD POSTS (/M) , . 1 ( tred)
6S regnt _2C0 B RE B No. % Tyoe 2.5 steel (concrete fille
Seoth 368 (‘3 2 SURFACE PAD

A)

ya
IIITHLE LTI LR AR R R B

U

il

b
N\

!

Bererze co

§
;

e ’ ¢

Composition & Size Cch(.fl‘ftlz X 2)
SURFACE CSG

Type NA
Diometer — . Totol Length
GROUT: Setup/Hydraticn Time
Composition 8 Proportions

Intervol BGS
Tremied (Y/N)

RISER PIPE

Type P,\'/c
Diometer 2 7
Toto! Length (TOC 10 TOS) 11

GROUT . :
Compositicn 8 Proportions 10 é bgﬂomtg
90°b6 Cencrete
- 4
intervol BGS Q 5
Tremied @/N)

CEnTRALIZERS (v/E)

Teptn(s)

SEAL .
Tyce Bentonte
Source NA

Setup/Hydration ume_ﬂA_Vol Fluid Added_.NA_

Tremied (Y/@

FILTER PACK

Type Quartz SAND
Amcunt Used
Socurce
Gr. Size Dst
Tremied (Y /i

SCREEN
Tyce PVC
S.creter 2

Siot Size 8 Tyre  OLOIO
suvp (v /@

Irtervol 2GS Length
3o1tom Ces Gj/h

BACKFILL P_UG

Moteriol NA
Set - /Hydroticn Time
Tremied (Y/N)
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REV. DATE  JAN 1989

MONITORING WELL CONSTRUCTION LG~

Double Cosed

WELL NO: MW 2

e ——

Instglioticn:

Rickenbacker ANGB Oh:o | sie. HwWSA

¢ aject Noo CLIIS

Chent/Project:

HAZWRAP Conteoctor.

Enainterine

- Scieacq Dr's Contractor: Bowser Morner

i

1
!

N\

X

T

r

Comp. Start: ’7/2‘? /83 —m){ Comp. End: 7/2Q /38 ( :
3,11t 3By weil Coorg: _c_b.ﬂ_:__l_ﬁ_ﬁ_l—__
ele ﬂ%—g—% PROTECTIVE CSG
rie.gnt - - Moteriol/ Type "Sfeel
E'es. 3_"_‘_1-_25 Diometer J 2 7
Height 2.25 . ‘ Depth BGS 3.6 Weep Hole {Y/N)
GS Elev. _141.0 —L___ GUARD POSTS @ N ( f )
6S Reght _2CC Jaa W X No. — X Type 25 Steel (concrete filled
Cepth 3GS 8 2 SURFACE PAD
A 2 2URFALE rab ’ /
N Composition 8 Size _Concrete (2 L3 2 )
5 SURFACE CSG
‘ Type NA
i Diometer — ——___ Total Lengih
, GROUT: Setup/Hydraticn Time
' Composifion 8 Proportions
! Intervol BGS
Tremied (Y/N)
RISER PIPE
Type PV.C
Diomeier ! -
Tolol Length(TOC to TOS) .25
GROUT
EGZI- i Composition & Proporticns 0% Con cref_e
. 10% benten/te
Interval BGS 0-3
Tremied (Y/
i [ CENTRALIZERS (Y/&)
Cepth(s)
1.0’ T SEAL .
r ‘ ‘| Tyoe BCATOI\-"L
3.0 | —¥ Scurce _NA
: Setup/Hydrotion Time —_NBA __ vol Fluid adges_NA
5.04 Tremied (Y

FILTER PACK

Type Quartz SAND
Amount Used
Source
Gr. Size Dist

Tremed Y/@
SCREEN

Tyce PV“L

T cmeter
Sict Size 8 Tyre 0.010

sumP (Y /)

Intervat 2GS Lengih
Sotiem Coo /N

BACKFILL PLUS

Moterial NA

Selup/Hydroticn Time
Tremied { Y/N)
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vt GRouT
2FT BENTONITE
, B PELLET SEAL
I8 1 ST ML | BRN. CLAYEY SILT W/SOME PEBBLES AND TRACE OF SAND
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8
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12
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14
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181 ]
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REV. DATE: JAN 1989

MONITORING WELL CONSTRUCTION LOG - Double Cosed !

Project No. ¢ L {{§ | Client/Project:

WELL NO. MW 3 | tnstoliotion: Ry cyepbacker ANGB Ofio [ site: HwsA

HAZWRAP Contractor. Iheering ™

Comp. Stort; 9/‘0/83 {

C;the

Drig Contractor; wier “mﬁfﬂef

Comp. End: 2/10 /3% (
|

-—m)

Built 3y.

well Coord: cher

tlev. ]qq.O‘?
reight 249_

Elev. M
Height 2.5

6s Elev. 141,60

GS Height _2.00 IE 42

Tepth 36S \Q

AN

TR

il

]

N\ T

wr}

[ 4.5"

Borehcie dio.

Q
[e ]
2

e

PROTECTIVE (€SG
Material/Type §tee l
Digmeter 6"

Depth BGS 3-slr Weep Hole {Y/N}

GUARD POSTS (@’N)
No. 3. Type

SURFACE PAD ’ ,)
Composition 8 Size Concrete (2 x 2
SURFACE CSG

Type NA

Diometer —_____ _____ Totol Length
GROQUT: Setup/Hydration Time
Composition & Proportions

2.5" steel (concrete filled.

Intervol BGS
Tremied (Y/N)

RISER PIPE PVC

Type 7
Diometer 2. 5
Totol Length (TOC 1o TOS) 9.18

GROUT

Composition & Proportions C"“Er ete {‘30'/')

and ,ecdo oY

Interval BGS o-Y

Tremied (Y
CENTRALIZERS (Y/§)
Depih(s)
SEAL .
Tyoe Benton,te

Source

Sefup/Hydrotion Time —_NA _ vo) Fluid Adves__ MNA
Tremied (Y/N)

FILTER PACK
Type
Ameount Used
Source
Gr. Size Dist.
Tremied (Y/@

SCREEN
Type pPvC
J.ometer !

Slot Size & Type
SUMP(Y/@)

Intervol 3GS Length

3pitom Cop @N)

BACKFILL PLUG

Moteriol NA
Selup /Hydrotion Time
Tremied (Y/N)

QuartZ  Sand

0.0i0
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ES ENGINEERING-SCIENCE

WATER LEVEL MONITORING

HAZARDOUS WASTE STORAGE AREA
RICKENBACKER AIR NATIONAL GUARD BASE
DEPTH TO CASING WATER
DATE WELL WATER ELEVATION ELEVATION
FT

16~-5ep-83 RB 1-MW1 12. 49 743.69 733.20
17-0ct-38 RB 1-MW1 12. 11 743.60 731.49
17-Nov-38 KB 1-MW1 129.72 743.60 732.88
17-Dec-33 RB 1-MW1 11.84 743.69 731.76
Z0-Jan-30 EB 1-MW1 145,30 743.60 733.30
15-Feb-89 RB 1-MW1 13,15 743.608 733.45
15-Mar-39 RB 1-MW1 9.98 743.60 733.62
13-Apr-39 KRB 1-MW1 3.83 743.608 734.77
16-5ep-38 FB 1-MwZ 13,35 743.33 733.083
17-0ct-38 kB 1-MWZ 2.0 743.38 731.38
17-Nov-33 kB 1-MWZ 13,78 743.33 732.640
17-Dec-88 KB 1-MWZ 11.75 743.38 731.63
16-Jan-59 KRB 1-MWZ 9.46 743.38 733.92
15-Feb-89 kB 1-MWZ 19. 19 743.38 733.28
H-Mar-39 RB 1-MWZ 9.90 743. 38 733.48
19-bpr-3Y EB 1-MWZ 9.3 743.38 734.08
16-5ep-33 EB 1-MW3 19. 50 744.09 733.59
17-0ct-338 BB 1-MW3 2.42 744.99 731.67
17-Nov-83 RB 1-MW3 19.82 744. 09 733.27
17-Dec-53 kB 1-4W3 12,17 744.099 731.9&
c¥-Jan-39 EB 1-HW3 1.2 744.09 733.88
16-Feb-39 B 1-MW3 9.71 744.09 734.33
15-Mar-39 REB 1-MW3 9.73 744.09 734.36
19-Apr-89 RB 1-MW3 9.45 744.99 734.64
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. ENGINEERING SCIENCE WELLNO.___RE-DI-Mp{
ELEVATION TOC ____ 74360
LEVATION PVC____T43.46 HYDRAULIC CONDUCTIVITY TEST Egggm%
LEVATIONGS ___ TML20°  pRoJECT__ RICKENBACKERANGR | oF Bi06 %0 [N FRCEDARER
ATERLEVEL TOC__1065° | pROJECTNO___L111515
WATER -
K N
STATICHEAD (W) _1076' 0.00004 10764 B31° ¢ 10
02500 gii'l 08
= ' ‘ §25' 1 064
v |_t=nm PIPERADIUS (r) 08 |L266 AN
T s .
v . BOREHOLE RADIUS (L33 1.3000 93t 0
£ 10.310h 342" 1 057
v | 1= SCREENLENOTH (L) 100 |Liddd 347 4 05
£ | 0 4167 958' | 045
H INITIAL HERD (Ho)__BMLt 03000 a8 4 0N
h S i {1.7500 100' 1 032
S = 1.0 min] 10097 129
Sl L HYORRULIC CONDUCTIVITY: 125 10201 023
l—F L3 10354 017
— (= LnCLR). s T ol
tLTo 2.00 1051 011
_”
K= 1.36 X 103 FT/MIN
K= 576 X 10° CM/SEC
I i i 1 1
3 TIHEQMIN) 5 6 ?




! ENGINEERING SCIENCE WELL NO.___RB-01-Mi?
Y 4360
tévg%g: IISCC J43 46 HYDRAULIC CONDUCTIVITY TEST DATE 9/19/88

OCATION _EAST OF BLOG 56
LEVATION 65 ___74L.00 PROJECT _____RICKENRACKFRANGR IhUISIﬂE FENCE A0 T0 PUMPS
WATER LEVEL TOC_LO6Y' | PROJECTNO _ CL1IS IS
WATER -
ad ”‘ r TIME_ DEPTH  h H&
L N N
w | _t=m PIPE RRDIUS (ry___008" 003 a43' § 080 |
108 sa0' | 059
BOREHOLE RADIUS (R).L33" 10 hal' § 027
¥ | — ® 0.5 48 1 017
v | 1= SCREEN LENGTH (L) _5.25" 050 653 { 014
s 0.75 A56' 1 012
INTIAL HEAD CHo)_&.42' 100 BSR' 1 011
| fb— LL bay 1 010
nobi— 1.50 f61'} 009
=11 |, HYDRAULIC CONDUCTIVITY: 20 h63' | 0.08 |
Lin (L/R) Y AT
Tl . !
>l MR . b b 100
K: 6.75 X 10° FT/MIN ]ﬂ 675' ﬂﬂl
-h/H-Ho % = 2.86 X 107" CM/SEC 8 £76' | 000
To=0.25 MIN
-05-4
-054 *
-0]-4
*
-0.8—
i*
“03 | T ] T ] T m)
0 1 2 3 TIHECHIN) | ‘ b ’




. ENGINEERING SCIENCE WELLNG.__RB-O1-M3
74409
ELEVATEON 106 .. LEull HYDRAULIC CONDUCTIVITY TEST | oAt —opues ——
ELEVRATIONPVC 4375
ELEVATION 65 741 60" PROJECT RICKENBACKER BNGR %w
WATER LEVEL TOC__LL08' | PROJECTNO._ CL11518
WATER -
e M DEPTH b HE
STATICHERD () ___981°
oui (v [ 10
v t=m PIPERROIUS (r) __008' |3 I17' 1 096
3 | 5 877' | 096
v . BOREHOLE RADIUS (RY Q.33 LL20M 1083 )
7 | 150 679 | 003
v | 121 SCREENLENGTHCL)_80' |20 1088
£ : 125 f§82' | 0288
K INITIRLHERD CHo)_B 7w |30 ‘1087
il f— L L
Ho il b A4 1 085
i Smnndl 11 B HYORAULLC CONDUCTIVITY: 5.0 B84 1085
=t ) 100 gﬁ;' 2L
et BN o S oIn(L/R) !
L A & 4 _N ....._.,K-R K 210 BQU: 17
K=z6.07 X 10°FT/MIN 1133 M&, 032
L06 0 K=2.57 X 10” CM/SEC 4 912! Lih
H-h/H-Ho | 368 097 { 021
A

To =20 MIN

I I
1 TIME CHR) "

|
)

O =
N—

— e
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APPENDIX F
SOIL-GAS SURVEY DATA

The following table summarizes the soil-gas survey results for the HWSA.
The table presents the benzene, toluene and o-xylene and the total BTX
concentration of each sample. The soil-gas survey map (Figure 6.2) was made based
on Total BTX.

The sample number identifier used in the table identifies the soil-gas point
and the depth of sample collection. For example, Sample #1SG9-5 is from soil-gas
point 9 collected at a depth of five feet.

Although the chromatograph was not routinely calibrated for solvents, when
likely solvent peaks were noted on the chromatogram, a footnote appears on the
table. Copies of the chromatograms are not included in this appendix, but will be
retained indefinitely.
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SOIL-GAS SURVEY RESULTS

RICKENBACKER AIR NATIONAL GUARD BASE

HAZARDOUS WASTE STORAGE AREA
25 July 1988
SAMPLE BENZENE TOLUENE O-XYLENE TOTAL BTX

1SG1-5 ND ND 29.81 29.81
1SG2-5 ND ND ND ND
1SG3-5 ND ND ND ND
1SG4-5 ND ND ND ND
1SGS5-5 ND ND ND ND
1SG6-5 0.49 0.10 0.07 0.66
1SG7-5 ND ND ND ND
1SG8-3.5 ND ND ND ND
1SG9-5 ND ND ND ND
895DPC12-96 F-2




APPENDIX G

LABORATORY RESULTS
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APPENDIX H

LABORATORY QUALITY ASSURANCE REPORT

This appendix presents a summary and review of quality assurance and quality
control results for the laboratory analysis of water, soil and sediment samples
collected from the Hazardous Waste Storage Area at Rickenbacker Air National
Guard Base (RANGB) in Columbus, Ohio. This investigation was part of the Site
Inspection during the period of June to August, 1988.

The analytical results of the environmental, duplicate and blank samples were
evaluated to assess the completeness, representativeness, precision and accuracy of
the data.

The completeness of the results was determined by the number of requested
analyses completed within the appropriate holding times. This information is
described in Table H-1 for soil samples and Table H-2 for ground water samples.

Representativeness was evaluated from the analytical results of the trip blanks,
field blanks, rinseate blanks, method blanks and field duplicate samples. Analytical
results of the blanks, except for the method blanks, are summarized in Table H-3.
Comparison of the analytical results from duplicate samples are summarized in
Table H-4 for soils and Table H-5 for water. The method blank summaries are
included for each method after the tables. '

Precision and accuracy were evaluated by reviewing the laboratory matrix spike
sample (MS), matrix spike duplicate sample (MSD) and the surrogate spike sample.
This information is shown in the Quality Control Results Summary sheets after the
tables. Also included are the Case Narratives which discuss specific QC problems.

Tables H-6 and H-7 list all the soil and water samples collected at the
Hazardous Waste Storage Area with their laboratory identification number for
utilizing the laboratory Quality Control Results Summary sheets.
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H1 COMPLETENESS

The completeness of the data is the percentage of analyses which are judged to
be valid and is determined by calculating the number of invalid analyses. The total
number of invalid analyses included those analyses which were not performed by the
lab and those analyses which were completed after the holding time had expired or
were considered invalid for some other reasons.

Tables H-1 and H-2 summarize this information for soils and water samples,
respectively. The sample ID’s, date of sampling, date of extraction (if applicable)
and date of analyses are indicated. The number of days elapsed from sampling to
analysis and if appropriate to extraction, are shown for each analytical procedure.
Analyses which exceed the holding times are marked with a dollar sign ($).
Analyses which were requested and not performed are indicated with a pound sign

(#).

The total number of analyses requested was 228. Two analyses were requested
and not performed and three were performed out of holding time. No analyses
were considered invalid for other reasons. These S incomplete analyses represent
only two percent of the total number of analyses requested. It is felt that 98 percent
completeness is acceptable.

H2 REPRESENTATIVENESS

Representativeness expresses the degree to which sample data represents the
characteristics of a population. Therefore, the level of representativeness of the
data is often determined by the methodology of the field sampling program. The
methods used for the sampling of the soil and groundwater at the HWSA are
described in Section 5 of the text. The sampling protocol was followed to insure a
high level of sample representativeness.

Field Blank

A field blank is a sample of the deionized organic-free water used for
decontamination. It is placed directly from the source bottle into an appropriate
sample container. One field blank was associated with the sampling at the
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Hazardous Waste Storage Area. No volatile organics were found in this sample.
The field blank data is presented in Table H-3.

lank

A trip blank consisted of deionized organic-free water in 40 ml vials filled by the
laboratory for purposes of traveling with a cooler of samples back to the lab. The
trip blanks were only analyzed for volatile organics. Three out of the four trip
blanks showed no detectable volatile organics. The trip blank from 10 August 1988
showed detectable levels of methylene chloride and acetone, both common lab
contaminants. Both of these compounds were detected at comparable levels in the
associated method blanks. Therefore, the contaminants were not introduced during
the shipping process. The trip blank data is presented in Table H-3.

Rinseate Blanks

Rinseate blanks consisted of deionized organic-free water poured through the
decontaminated bailer or split-spoon into sample bottles. The only volatile organics
found in the three rinseate blanks were methylene chloride and chloroform, both
common laboratory contaminants. These were found at low concentrations and one
of them was also detected in the method blank. Therefore, their presence is most
likely not caused by incomplete equipment decontamination. No other compounds
(pesticides/PCBs, semi-volatile organics or metals) were found in the rinseate
blanks. The rinseate blank data is presented in Table H-3.

Method Blanks

Method blanks are aliquots of analyte-free water analyzed with a sample batch
to identify contaminants introduced by ti:e preparation or analysis procedure.
Method Blank Summary sheets are included after the tables. If a compound found
in an environmental sample is also found in the corresponding method blank, then
the result is flagged or footnoted in the results table (Appendix G). For common
lab contaminants, a footnote "U" indicates the analyte is less than ten times the
concentration in the blank and therefore should be regarded as not detected. For
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compounds which are not common lab contaminants, the factor used is five. A
footnote "A" indicates that the analyte concentration is greater than allowed by the
factor and may be actually present in the environmental sample. The method blank
information sent by the lab is presented after the text of Appendix H.

i mpl

Tables H-4 and H-5 summarize the analytical results of the soil and water
duplicate samples. The tables only list those compounds that were detected at the
site. The relative percent difference (RPD) is calculated for each compound that
was detected in a given duplicate set. |

For soil samples, compounds detected in the sample are usually also detected in
the duplicate sample. For some of the samples, the RPD was somewhat large for
the volatile and semi-volatile organics. However, this usually happens when the
analyte is present at a concentration less than five times the detection limit or the
analyte found is a common laboratory contaminant. The metal results for the soil
duplicate samples generally correspond well. The metals that were detected in the
sample were usually also detected in the duplicate. Given the heterogeneous nature
of soil and the volatility of the organic compounds, the data for soil samples should
be considered representative.

One water sample was duplicated from the Hazardous Waste Storage Area.
Two organic (acetone and benzene) compounds were found and neither could be
confirmed by the duplicate sample because the volatiles were analyzed out of
holding time and therefore considered estimated. Acetone was also found in the
method blank so its presence is not significant.

The duplicate water results for the total metals were in agreement. The same
metals were present in both samples at comparable concentrations. The analytical
results for the ground water samples should be considered representative except for
the benzene example noted above.
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H.3 PRECISION AND ACCURACY

Precisior and accuracy are assessed from the results obtained from the analysis
of matrix spike and matrix spike duplicate samples.

Precision

Precision refers to the relative percent difference (RPD) in values obtained
from two duplicate samples, in this case matrix spike duplicate samples. RPD is
calculated as follows:

Relative Percentage Difference (RPD) = 2 (Cy - C5) x 100
C1+ 4

where:

C1, C2 = The two values obtained by analyzing duplicate samples.

Acceptable levels of precision vary according to the sample matrix, the specific
analytical method, and the analytical concentration relative to the method detection
limit.

The precision obtained for metals analyses was evaluated based upon a control
limit of 20 RPD for values greater than S times the detection limit. A control limit
of 2 times the detection limit was used for values less than 5 times the detection
limit. If either value was less than the detection limit, an RPD was not calculated.

The precision of the analyses of volatile halogenated compounds and volatile
aromatic compounds was evaluated on the basis of the RPD calculated for
quantitation on a single chromatograph column. The EPA methods for these
analyses provide statistical precision data as a function of concentration for
individual compounds. These values are used as a guideline to assess the precision
of duplicate analyses.
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Accuracy

Accuracy refers to the correctness of the value obtained from analysis of a
sample, and is determined by analyzing a given sample and its corresponding matrix
spike sample. Accuracy is expressed as percentage recovery (PR) and is calculated
using the following formula.

S-S,
Percentage Recovery (PR) = x 100
value:

So = Background value, the value obtained by analyzing the
sample before spiking;

S = Concentration corresponding to the spike addition to the
sample; and

Sg = Value obtained by analyzing the matrix spike sample with
the spike added.

The degree of accuracy, or percentage recovery (PR), to be expected is
dependent upon the sample matrix, specific analytical method, and the
concentration of the analyte relative to its detection limit. The closer the measured
value is to the detection limit, the lower the accuracy of analysis. Metals and other
inorganic water quality parameters are normally determined within the range of 70
to 125 percent or as specified by ES Laboratory Control Charts.

The procedures for spike samples to be analyzed by gas chromotography
Methods 8010, 8020, 8240, 8270 and 8150 are described in each respective method.
The expected range for recoveries of each compound are also provided in the
method descriptions.

The Laboratory Quality Control Results Summary sheets for each analytical test
performed are included after the tables.

If quality control results demonstrated an out of control situation for the spiked
sample or spiked duplicate sample, a corrective action was taken. This may have
included checking the calculations, flagging data in accordance with the procedures
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prescribed for the method, recalibration of the instrument, and/or re-analyses of the
samples.

Semi-volatile organic analysis of spiked samples resulted in some high
recoveries. Since the spiked blank samples were within an acceptable range, data
associated with these batches were still considered usable, but flagged as estimated
(J). Since the recoveries are generally high, the flagged analytical results should be
considered biased high. If spiked blank recoveries were out of range but the spiked
sample recoveries were within range, no furhter action was taken (eg., 1,2,4-
trichlorobenzene for QC Report No. BNA-S-0032-88B).

QC Report No. BNA-S-0032-88B shows very poor, spiked blank recoveries.
The Case Narrative associated with this report concludes that the lab does not feel
the quality of the data are affected. Since the only sample associated with this
report (RB-1-MW2-SW1) does not show any detected semi-volatile organics, no
further action is necessary.

Analytical results of environmental samples marked with the following
footnotes should be regarded as approximate:

N - Spike sample recovery not within control limits.
- Duplicate analysis not within control limits.

W Post digestion spike for Furnace AA analysis out of control limits
(85-115 percent).

The abundance of the footnote "N" in the metal analytical results indicates that
there may be a laboratory control problem for some of the metals.
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TABLE H-6
SOIL SAMPLE IDENTIFICATION VERSUS LAB ID

HAZARDOUS WASTE STORAGE AREA

SB-1-SU1+2-GS1 88061106
RB-1-SU3+4-GS1 88061107
RB-1-SU5 +6-GS1 88061108
RB-1-SU7+8-GS1 88061109
RB-1-SU9+10-GS1 88061110
RB-1-SU11+12-GS1 88061111
RB-1-SU13+14-GS1 88601112
RB-1-SU15+16-GS1 88061113
RB-1-SU17+18-GS1 88061120
RB-1-HB1-SS1 88061114
RB-1-HB1-SS2 88061115
RB-1-HB1-8S3 88061116
RB-1-HB2 +3-SS1 88061117
RB-1-HB2-SS2 88061118
RB-1-HB2-S8S3 88061119
RB-1-HB4-5S1 88071315
RB-1-HB4-SS2 88071316
RB-1-HB4-SS3 88071317
RB-1-HB5-SS1 88071318
RB-1-HB6-SS1 88071321
RB-1-HB6-8S2 88071319
RB-1-HB6-SS3 88071320
RB-1-MW1-§S§1 88071460
RB-1-MW1-882 88071461
RB-1-MW2-§§1 88071556
RB-1-MW2-8S2 88071557
RB-1-MW2-SS3 88071558
RB-1-MW3-§§1 88081769
RB-1-MW3-8S2 88081770

908DPC12-106




WATER SAMPLE IDENTIFICATION VERSUS LAB ID

TABLE H-7

HAZARDOUS WASTE STORAGE AREA

RB-1-MW2-SW1
RB-1-MW1-GW1
RB-1-MW1-SW1
RB-1-MW2-GW1
RB-30-MW1-GW1
RB-1-MW3-GW1
RB-1-MW3-GW2
RB-1-MW3-§W1

908DPC12-106

88081571
88092537
88092534
88092535
88092536
88092643
88102961
88102957
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CASE NARRATIVES

QUALITY CONTROL SUMMARIES
METHOD BLANK SUMMARIES
CHAIN-OF-CUSTODY




CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: BNA-W-0026-88

Since insufficient sample was available for QC purposes, a blank
was designated as the QC sample for this batch. A sufficient portion of
the first base neutral extract of the MSD was spilled. Rather than
restart the extraction, the technician continued with the procedure.
This should not happen in the future. This caused low recoveries in the
spike duplicate and high RPD's in the spiked sample set. Subsequent
spiked blank sets (see QC Report BNA-W-0025-88) gave results that met
EPA QC quidelines, with the exception of slightly low recoveries for
acenaphthene. This should not affect the quality of the sample data.

88-A1-RICKO535 1 CN-FRMOZ2




CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88061106-88061124
QC REPORT NO.: BNA-S-0018-88

The sample selected to be the matrix spike and matrix spike
duplicate for method SW8270 contained large amounts of hydrocarbon.
Even after dilution, the sample contained interferences that made spike
data inaccurate, A spiked blank and duplicate were analyzed for this
set of samples. The percent recoveries of all spiked compounds were
within EPA recommended guidelines but three of the base neutral relative
percent differences vere above EPA recommended limits,

Samples 88061114-88061116 were analyzed as high 1level samples
because of high concentrations of hydrocarbons. High level extracts of
sample 88061117 were used as QC for these samples, The values reported
for 88061117 are from a low level analysis of this sample.

88~A1--RICKO012 1 CN-FRMO1




CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: BNA-S-0032-88
QC REPORT NO.: BNA-5-0032-88B

Analysis of matrix spike samples for this batch resulted in
recoveries of several compounds that were higher than EPA QC limits, and
a high RPD for pentachlorophenol. Analysis of spiked blanks resulted in
a slightly low recovery for 1,2,lU-trichlorobenzene and high RPD's for
both dichloro and trichlorobenzene. The analytical data for these
analyses was closely examined and no problems were discovered.

88-A1-RICK0556 1 CN-FRMO2




CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88061106-88061120
Samples No.: 88071315-88071333
WORK ORDER NO.: 696

The nature of the sample used for matrix spikes required it to be
diluted for analysis. This brought the spiking levels of the matrix
spiking compounds below the practical quantitation 1limit, making
quantitation uncertain. Analysis of laboratory control samples showed
the laboratory to be in control,

Endrin recovery from one of the spiked blanks is higher than ES
Laboratory control limits.

88-A1-RICKO111 1 CN-FRMO1




CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88061106-88061120
Samples No.: 88071315-88071333
WORK ORDER NO.: 730

The nature of the sample used for matrix spikes required it to be
diluted for analysis. This brought the spiking levels of the matrix
spiking compounds below the practical quantitation 1limit, making
quantitation uncertain. Analysis of laboratory control samples showed
the laboratory to be in control.

88-A1-RICK0106 1 CN-FRMO1




CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88081769-88081770
WORK ORDER NO.: 824

The samples listed above did not receive an analytical spike for
the analyte thallium. This was due to an oversight by the analyst
who prepared the samples. There was insufficient sample to repeat
the digestion with the proper spike added.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88092533-88092538
WORK ORDER NO.: 1011

The samples listed above did not receive an analytical spike for
the analyte thallium. This was due to an oversight by the analyst
who prepared the samples. There was insufficient sample to repeat
the digestion with the proper spike added.

89~RICKO818 1 CN-FRMO2
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88092642-88092643, 88092646
WORK ORDER NO,: 1032

The samples listed above did not receive an analytical spike for
the analyte thallium. This was due to an oversight by the analyst
who prepared the samples. There was insufficient sample to repeat
the digestion with the proper spike added.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: AAF-W-0040-88

The Relative Percent Difference for arsenic is not calculated
since the sample values are less than five times the reporting limit.
Acceptable RPD in this case is defined as duplicate values within one
detection limit of each other.

Lead QC for furnace is applicable only to sample no(s). 88092534,
88092556, 88092558,88092686, 88092692, 88092641~-88092644, 88092650~
88092651 and 88092646,

89-RICK0790 1 CN-FRMO 2




CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88061115, 88061117, 88061119
QC REPORT NO.: ICP-S-0017-88

Spike recovery outside acceptable limits for this batch of samples
prepared on August 5, 1988 is attributed to the spiking solution and
procedure used and not to sample matrix interference., Analytical (post-
digest) spikes performed at the time of the analysis resulted in
acceptable levels of recovery, unless noted below:

Beryllium - Analytical spike recovery - 60%

88~A1~-RICK0208 1 CN-FRMO 1




CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88071458-88071461, 88071477-88071478
QC REPORT NO.: - ICP-S-0019-88

Spike recovery for this batch of samples prepared on July 25, 1988
i3 atti~ibuted to the spiking solution and procedure used and not to
sample matrix interference. Analytical (post-digest) spikes performed
at the time of the analysis resulted in acceptable levels of recovery,
unless noted below:

%ilver - Analytical spike recovery - 64%
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: ICP-S-0041-88

The Relative Percent Difference for chromium is not calculated
since the sample values are less than five times the reporting limit.
Acceptable RPD in this case is defined as duplicate values within one
detection limit of each other.

Lead QC by ICP is applicable only to sample no(s). 88081769,
88081770, 88081775-88081778, 88081780, 88081783, 88081891, 88081893~
88081894 and 88081918-88081919.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88071460-88071461, 88071477-88071478
QC REPORT NO,: OCP-S-0018-88

Endrin aldehyde and Kepone were not recoverable because they were

removed by the alumina column clean-up used on these samples,

88-A1-RICK0322 1
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88081762-88081765
Samples No.: 88081769-88081770
QC REPORT NO.: 0CP-S-0026-88

Gamma-BHC in the matrix spike duplicate sample for this batch was
masked by an unknown interference. Thus, the percent recovery and
relative percent difference could not be calculated for this compound in

this QC set. Spiked blanks were analyzed and the results were within
EPA quidelines,

Heptachlor epoxide was inadvertently used instead of heptachlor in
the matrix spiking solution,

Endrin aldehyde and Kepone were not recoverable because they were
removed by the alumina column clean-up required by these samples.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
EPA METHOD 8240
WORK ORDER NO.: 1011

The 8240 analysis of samples 88092538 and 88092539 were performed
less than two hours after the expiration of holding time. The first
analysis of sample 88092536 showed a quantity of benzene, xylene and
ethyl benzene that was above the calibrated range. It was not analyzed
again until about one month later, when another vial with the same label
was analyzed. This analysis (performed three times) showed only a small
amount of benzene and no detectable amounts of xylenes or ethylbenzene.
Examination of the chromatograms and spectra indicate a hydrocarbon
envelope, If there had been a lens on the surface of the first bottle,
that would explain this phenomenon. Results of the second analyses are
presented in this report.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
Sample No.: 88071571
QC REPORT NO.: OCP-W-0019-88

Insufficient sample was available for quality control purposes.
The laboratory control sample is designated as a quality control sample
for this batch.

Endrin aldehyde and Kepone were not recoverable because they were
removed by the alumina column clean-up used on these samples.

Heptachlor epoxide was accidently substituted for Heptachlor in
the matrix spiking solution.
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