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APPENDIX A

Definitions, Nomenclatures and Units

AFB - Air Force Base

Aquifer - geologic unit capable of storing and transmitting significant

quantities of water.

DOD - Department of Defense

EPA - Environmental Protection Agency

GC - Gas Chromatography

GC-MS - Gas Chromatography-Mass Spectrometry

Indurated - rendered hard, as by heat, pressure or cementation

IRP - Installation Restoration Program

mg/l -~ milligrams per liter

POL - Petroleum, 0il and lubricants

PVC -~ Polyvinyl Chloride

RCRA

The Resource Conservation and Recovery Act

RWDS - Radiological Waste Disposal Site

ug/L - Micrograms per liter

USAF - United States Air Force




p

.

G T

-
‘. ¥

b

KIS
P R

1."

APPENDIX B

Scope of Work




Ty

APPENDIX A

APPENDIX B

APPENDIX C

APPENDIX D

APPENDIX E

APPENDIX F

APPENDIX G

APPENDIX H

APPENDIX I

APPENDIX J

APPENDIX K

APPENDIX L

APPENDIX M

TABLE OF CONTENTS
Volume II

Definitions, Nomenclatures and Units

Scope of Work . « « ¢ ¢« ¢ o o s o o &

Well Numbering System . . + « « « « &

Well Logs . « « e o e s s e o
Logs of Drilling Operations . . . . .
Well Completion Logs

Raw Field Data . « « « ¢ o o o o o &

Sampling and Analytical Procedures .
Field Procedures .« o o
Laboratory Quality Assurance Program

Chain of Custody Forms . . . .« « .« &

Analytical Data . « ¢« « ¢ ¢ o ¢ ¢ o &
Radian Analytical Data . .
Oklahoma State Department of Health

Correspondence with Federal, State and/or Local

Regulatory Authorities

References . « ¢« ¢ ¢ o s o o « o o »

Biographies of Key Personnel . . . .

Geophysical Tracings . . . . « + « .
zone 3 Pl ots . L] L] . L] [ ] L] L] L] L] . L]
Zone 4 PlotB . « ¢ « ¢ o 4 o o o o o

Safety Plan Utilized on this Project

114

Analytical Data

Page
A-1

B-1

D-1
D-3
D-39

F-1
F-3
F-9

H-1
H~7

L-11

. M-1
Al pr

9}3tr{.ut}on/

|jAvail and/or
Dist | Special

Availability Codes

RS




A AN
> ra At

B
_ A

APPENDIX A

Definitions, Nomenclatures and Units




BRI A LA O A s |

STAGED

14 Dec 83

INSTALLATION RESTORATION PROGRAM
* Phase IIB Field Evaluation
Tinker AFB, Oklahoma

I. Description of Work

" The purpose of this task is to determine if envirommental contamination
has resulted from waste disposal practices at—Tinker—AFB-0K) to provide
estimates of the magnitude and extent of contamination, should contamination
be found; to identify potential environmental consequences of migrating
pollutants; to identify any additional investigations and their attendant
costs necessary to identify the magnitude, extent and direction of movement of
discovered contaminants.

Ambient air monitoring of hazardous and/or toxic material for the
protection of contractor and Air Force personnel shall be accomplished when
necessary, especially during the drilling operation.

The presurvey report (mailed under separate cover) and Phase I IRP report
(mailed under separate cover) incorporated background and description of the
sites for this task.To accomplish the survey effort, the contractor shall
take the following steps:

A. General

1. The areal extent of each zone shall be determined by reviewing
available aerial photos of the base, both historical and the most recent
panchromatic and infrared.

2. All water samples collected shall be analyzed on site by the
contractor for pH, temperature and specific conductance. Sampling, maximunm
holding time and preservation of samples shall strictly comply with the
following references: Standard Methods for The Examipation of Water and
Hastewater, 15th Ed. (1980), pp. 35-42; ASIM, Part 31, pp. 76-86, (1980),
Method D-3370; and Methods for Chemical Analysis of MWaters and Hastes, EPA
Manual 600/4-79-020, pp. xiii to xix (1979). All pesticide analyses shall be
performed according to Standard Methods. Minimum detection limits for
analysis are shown in Attachment 1.

3. Wells shall be of sufficient depth to collect samples representa-
tive of aquifer quality and to intercept contaminants present in the aquifer
being investigated. The average depth of shallow aquifer wells is anticipated
to be approximately 30 feet deep. The average depth of the deep aquifer wells
is anticipated to te approximately 125 feet.

4, All contractor installed wells shall be developed, water levels
measured, and locations recorded on a project map and for Zones 1 and 2 on a
specific zone map.

5. Fiald data collected for each zone shall be plotted and mapped.
The nature, magnitude and potential for contaminant flow within each zone to
receiving streams and groundwaters shall be estimated. Upon completion of the
sampling and analysis, the data shall be tabulated in the next R&D Status
report as specified " Item VI below.
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B. 1In addition to items delineated in A above, conduct the following
specific actions at sites identified on Tinker AFB:

1. Zone 1 - Landfill No. 1, Landfill No. 2, Landfill No. 3, Landfill
No. 4, Fire Training Area No. 1 and RWDS-~1030W

a. Install a maximum of three deep aquifer monitoring wells and

a maximug of one deep exploratory boring (150 deep maxigum depth) around the
perimeter and downgradient of the zone. Collect one sample from each well,

b. Collect one water sample from each of the eight existing
groundwater monitoring wells along Crutcho Creek.

¢. Collect a maximum of four leachate samples from seeps dis-
charging from landfills within the zone.

d. Collect one sample from each of four locations in the
impoundment overlying the sites Landfill Mo. 2 and RWDS-1030W, and composite
the samples into a single composite sample. Split the composite sample into
two portions. Ship one portion to the USAF OEHL for radionuclide analysis.
Ship the other portion to the contractor laboratory for analysis.

e, Perform the following analyses on samples collected within
this zone: oils and greases (IR), total organic halogen (TOX), total organic
carbon (TOC), iron, manganese, heavy metals (cadmium, chromium, nickel,
copper, zine, lead and mercury), cyanide, phenol, and the following pesti-~
c¢ides--DDT isomers, 2,4~D, 2,4,5-T, aldrin, dieldrin, lindane, methoxychlor,
heptachlor, heptachlor epoxide. Analyze one (1) sample from each new well
[total of three (3)] and two (2) selected samples from the existing wells by
GC/MS (modified EPA Method 625).

2. Zone 2 - Landfill No. 5 and Landfill No. 6

a. Install two deep aquifer monitoring wells, one downgradient of
each landfill. Collect two groundwater samples, one from each well.

b. Collect one sample from the leachate stream discharging from
landfill No. 5.

¢. Analyze samples for oils and greases (IR), total organic
carbon(TOC), total organic halogen (TOX), pesticides listed in I.B.1.e.,
cyanide, phenol and heavy metals (cadmium, chromium, nickel, copper, zine,
lead and mercury, iron and barium. Analyze one (1) sample from each new well
by GC/MS (modified EPA Method 625).

3. Zone 3 - Industrial Waste Pit 2

a. Perform geophysical testing using electro magnetics (EM)
to define subsurface conditions and site boundaries.

b. Install five soil borings 30 feet deep within the site
boundary. Collect soil samples at five foot intervals and select up to ten

(10) sapples for analysis. Two of the borings shall be completed as shallow
ponitoring wells.
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¢. Install one deep aquifer monitoring well immediately adjacent
to and downgradient of the site.

d. Collect water samples from each of the two shallow monitoring
wells., Collect one water sample from the deep aquifer well.

e. Analyze the samples for 0% (IR), TOC, TOX, cyanide, phenol
and heavy metals (cadmium, chromium, nickel, copper, zinec, lead and mercury).
Analvze one (1) sample from each well by GC/MS (modified EPA Method 623).
Analyvze one (1) field-selected soil sample by GC-MS (modified EPA Method 62%).
CLonduct a seven-day, distilled water extraction of a sample of fhe PVC well
casing and analvze the extract by GC-MS (modifjed EPA Method 623).

4, Zone 4§ -~ Industrial Waste Pit 1

a. Perform geophysical testing using electro magnetics (EM)
to define subsurface conditions and site boundaries,

b. Install five soil borings 30 feet deep within the site
boundary. Collect soil samples at five foot intervals and selegt up to ten
(10) samples for analvsis. Two of the boringzs shall be completed as shallow
monitoring wells,

¢. Install one deep aquifer mbnitoring well immediately adjacent
to and downgradient of the site.

d. Collect water samples from each of the two shallow monitoring
wells. Collect one water sample from the deep aquifer well.

e. Analyze the samples for 0% (IR), TOC, TOX, cyanide, phenol
and heavy metals (cadmium, chromium, nickel, copper, zinc, lead and mercury).

Analvze one (1) sample from each well by GC/MS (modified EPA Method 625).
Analvze one (1) field-selected soil sample by GC-MS (modified EPA Method 62%).
5. Zone 5 - Base Yater Supply Wells.

3. CLollect one (1) sample from each base water supply well (27
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ells).

D. Analyze all sampies for volatile hvdrocarbons bv GC (EPA
Method 601) and total organic carbon (IOC).

¢. Based on the above results, analvze up to fourteep (1%)
sSapples for volatile orzanic priority pollutants by GC-MS (EPA Method 624)
and up to fourteen (14) samples for extractable organic priority pollutants
(podified EPA Method 625).

6. Zone 6 - Buildinz 3001 Production ilells

2. Inspect the two contaminated wells and their immediate
surroundings. Review the results of previous Air Force investigations. These
results shall be provided under separate cover.
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b. Inventorvy past and present nearby industrial operations for
Dossible ICE sources. [Evaluate the possibility of an off-base source of
contaminatjon. Evaluation shall be performed by reviewing avajlable data,
brovided under separate cover, and by field reconnaissance,

c. memﬁwﬂmmmma ks or other
Lailures, using steam-cleaning and probing, as appropriate.

d. Test-pump and sample the contaminated wells. Analvze a maxi-
mum of 40 samples for TCE bv EPA Method 601.

&. Develop a work plan and cost estimates for follow-on
(including subsurface) investigatjons. Submit this informatjon in the monthly

R & D Status report (Item VI below) prepared after the analvses in Item
I.B.6.d. above are completed.

C. VWell Installation and Cleanup

Well and boring locations shall be cleaned following the completion of
the well. Drill cuttings shall be removed from the boring/shallow well areas
and the general area cleaned up.

D. Data Review

Besults of all sampling and analysis shall be tabulated and incor-
porated in the Informal Technical Information report (Sequence 3 Atch 1 and
Sequence 2 Atch 3 as reflected in Item VI below) and forwarded to USAF
QEHL/CVT for review. Results shall also be forwarded as available in the
next ponthly R&D status report.

E. Reporting

1. A draft report delineating all findings of this field investigation
shall be prepared and forwarded to the USAF OEHL as specified in Item VI below
for Air Force review and comment. This report shall include a discussion of the
regional hydrogeology, well logs of all project wells, data from water level
surveys, water quality analysis results, EM survey results and maps, available
geohydrologic cross sections, groundwater surface and gradient vector maps,
and Laboratory quality assurance information., The report shall follow the
USAF OEHL supplied format (mailed under separate cover).

2. Estimates shall be made of the magnitude, extent and directionm of
novenent of contaminants discovered. Potential environmental consequences of
discovered contamination must be identified. Where survey data are insuffi-
cient to properly determine or estimate the magnitude, extent and direction of
novement of discovered contaminants, specific recommendations, fully Jjusti-
fied, shall be made for additional efforts required to properly evaluate contam-
ination migration and included in a separately bound appendix to the draft final
report (see F below).

3. Specific requirements, if any, for future groundwater and surface
water monitoring must be identified.




F. Cost Estimates

Detailed cost estimates for all additional work recommended to properly
determine or estimate the magnitude, extent and direction of movement of discov-
ered contaminants at sites being investigated shall be provided along with an
estimate of the time required to accomplish the proposed effort. This informa-
tion shall be provided in a separately bound appendix to the draft final report.

II. Site Location and Dates
Tinker AFB OK
USAF Clinic/SGB
Dates to be established
IIXI. Base Support: None

IV. Government Furnished Property: None

V. Govermment Points of Contact

fi 1. Dr Dee Ann Sanders 2. Col Harry Russell

g USAF OEHL/CVT HQ AFLC/SGPB

. Brooks AFB TX 78235 Wright-Patterson AFB OH 45433
(512) 536-2158 (513) 257-6210
AV 240-2158 AV 787-6210

3. Capt Darrel Cornell
USAF Hospital/SGB
Tinker AFB OK 73145
(405) T73u4-7844
AV T735-78L44

VI. In addition to sequence numbers 1, 5 and 10 which are applicable to all

[; orders, the reference numbers below are applicable to this order, Also shown

& are data applicable to this order.

b -

- Sequence No. Block 10 Block 11 Block 12 Block 13 Block 13

i-'.

F Atch 1

. 5 ONE/R 9 MAC 9.5 MAC 14 MAC *

£ 2 QONE/T el b 2

Atch 3

4 2 ONE/T e e

i? *Ami of two draft reports w b e ft c atin r

. ents concerning the first d t e contractor s suppl
the USAF QEHL with a second draft report. The report shall be forwarded to

icab e ato agencie ei ents. Contractor shall

supply the USAF OEHL with 25 copies of each draft report and 50 copies plus

the original camera ready copy of the final report.

#*Upon completion of analysis.

..................
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ATTACIDIENT 1
REQUIRED SAMPLE DETECTION LIMITS

*Total Organic Halogen (TOX) 5 micrograns/L
*Total Organic Carbon (TOC) 1 milligram/L
Oils and Grease IR Method 412.3 0.1 milligram/L (water);
100 microgram/gram (soil)
GC/MS (EPA Methods 624 B s * )
modified 625)

Pesticides Analyses L

Specific Conductance 1 micromho -
Total Dissolved Solids 1 milligram/L
TCE (Trichloroethylene) 333

Chemicals

Nickel 100 milligrams/L
Copper 50 micrograms/L
Lead 20 micrograms/L
Zinc 50 micrograms/L
Chromium 50 micrograms/L
Cadnianm 10 micrograms/L
Phenol 1 microgram/L
Cyanide 10 micrograms/L
Mercury 1 microgram/L
Total Iron 100 micrograms/L
Manganese 50 micrograms/L
Barium 200 micrograms/L

®Detection levels for TOC and TOX must be 3 times the noise level of the
o response; if it shows

instrument. Laboratory distilled water must show no
a response, corrections of positive results must be made.

3*Detection limits for volatile organics and acid and neutral extractable
conpounds shall be as specified for compounds listed in EPA Methods 624 and
Modified 625.

2**For waters, analyze samples for chlorinated hydrocarbon and organophosphate
type insecticides. Analyze for the following specific pesticides.

*+#2As specified in EPA Method 601.

aldrin .02 microgram/L
DDT isomer .02 microgram/L
dieldrin .02 microgram/L
endrin .02 microgram/L
heptachlor .02 microgram/L
heptachlor epoxide .02 microgram/L
lindane .01 microgram/L
methoxychlor .02 microgram/L
2,4-D .06 microgram/L

2,4,5-T .06 microgram/L
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SUMMARY

This is a brief, executive-type summary of IRP Phase II results inrcluding
overall summary tables. After reviewing the sunmary, a reader should know if
the parti-~ular IRP Phase II results are of interest, and are applicable to his
particular needs. Specific items included in the summary are:

1. Location of sites

2. Type and number of tests conducted

3. MNumber of related tests (e.g., ground penetrating radar)

4., Summary of final results in applicable units

5. Comparison with applicable standards, if any

6. Conclusions

7. Recommendations (see recommendations section for detail), in tabular
form, such as the following:

Problen Area

or Site Mo Recommpended Action Rationale
1 —
2 —_ —_—
3 —_— —_—

I. INTRODUCTION

This section should answer who, what, where, when and why type questions
concerning the program. Specific information in the introduction includes:

1. Purpose of program
2. Duration of program
3. B}iéf h;story of base and sites including.-history of contaaination

4, Description of sites including site-scaled drawings/photographs (using
care for securities)

5. Identification of the pollutants sampled
6. Identification of the field tean

7. Other pertinent information which should be called to the reader's
attention, For example: Base overlies sole source aquifer,

B-10 12/13/83




II. ENVIROMMENTAL SETTING

A detail environmental setting is necessary to enable the reader to review
the reported program in a proper perspective. Dividing the base into differ-
ent disciplinary systems and/or subsystems is required. Specifically, this
section should include applicable discussion of the following settings:

1. Physical geography

2. Regional geology and hydrogeology

3. General hydrogeology

4. Historic disposal and storage areas including site descriptioms and
site specific geology and geohydrology

5. Historic grougguater problens
6. Location of wells on and off base’

7. Any other pertinent information applicable for the particular progranm.

III. FIELD PROGRAM
This section should include applicable experimental designs includirg
quality assurance/quality control plans concerning field tests in addition to
the field work. Information in this section includes:
1. Details of development of the field progran
2. Inmplementation of field progran

3. Details of instrumentation and/or system used, including schematic
diagrams.

4, Sampling procedures and sample preservation, including referenced
methods.

5. A discussion of pertinent facts and conclusions pertaining to the
reliability of the sampling procedures, sample representation and sazple
integrity. '

6. When applicable, cross-reference this to other sections of the report.

B-11
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1v. DISCUSSION OF RESULTS AND SIGNIFICANCE OF FINDINGS
This section should be divided into two subsections:

1. Discussion of Results: This subsection should include tabular
sunmaries of pertinent test results and test parazeters. Comparison to
allowable compliance standards and/or limits should be stated.

A discussion of pertinent facts and conclusions pertaining to the
reliability of the results and their relation to the contaminants should be
presented. Conrparison to normal background levels should be mentioned.

This subsection should be as concise as possible. However, important
conments and observations should be fully expressed and should not be limited
in favor or brevity.

2. Sigpificance of Findirgs: The highest technical capabilities and a
broad range of experience are needed to derive the information needed in this
subsection. The subsection should be introduced with a paragraph stating that
based on the results of the effort, the following information can be derived:

a. Extent of Contamination: Extensive discussion and graphie displays of
actual or estinmated contamination of each site, or group of sites, shomld be
provided., Contaminated areas, depth of contamination, movement of contamina-
tion (plume movement) and total volume of contamirated naterial exceeding
applicable standards and/or guidelines should be tabulated in detail.

b. Evaluation of Contamination: The basis for evaluation, assuaption
used, and when possible calculated health risk assessments should be
surparized. If deducible, health risk ratings should be clearly stated.

V. ALTERNATIVE MEASURES

This section should detail all the major possible options by site
excluding migration and/or cleanup measures and including monitoring actiorns

For identified sites requiring future nmonitoring, proposed monitoring
requirements including method(s) and duration should be discussed.

VI. RECOMMENDATIOMS

This multidisciplinary section should provide the highest technical
conclusions for the completed program. Vhen applicable, future monitoring
recomnendations shall be discussed here and tabulated in the Summary section.

Recommendations, whether they are straightline extrapolations of either
obvious results or highly complicated nonlinszar mathematical modeling, should
be precise, clear and technically defendable.

This section should clearly defire the base from which IRP future phases,
if any, will be initiated. Hence, prioritizing the sites fur the next phase
should be recocmended.

12/13/83
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APPENDIX C

Well Numbering System

The wells drilled and cores taken for the Tinker Air Force Base
Installation Restoration Program, Phase IIB, were designated by
Zone Number and sequential letters within zones. Designators were
assigned in the order in which the drilling locations were estab-
lished. For example, Well 1A is the first well drilled at Zone 1.
Table C-1 contalns a list of all wells and cores for the project,
listed by zone of investigation.
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TABLE C-1. LIST OF WELLS AND CORES

Zone 1
Well 1A
Well 1B
Well 1C
Existing Well 1
" 1" 2
" ” 3
" " 4 }
” [1] 5 !
" " 6
" 11} 7
11 " 8
Core 1ID
Zone 2
Well 2A
Well 2B
Zone 3
Well 3F Core 3A
Well 3G 3A(A)
" 3B, 3B(A)
" 3C
11" 3D
" 3F(A)
Zone 4
Well 4A Core 4B
Well 4F " 4C
Well 4G " 4D
" 4E
|
|
|
Cc-3

......... e

. et et
................

SAPRNAI LA IR RN -\;'.‘. '.'.'.-)‘.\- \.\\"".A.as." \..L‘LL‘&.{.Ls‘t-.j




T T T T R T T T T T

APPENDIX D
Well Logs
This Appendix contains the logs of drilling and well completion activi-

ties for the project. Table C-1 (Appendix C) contained a list of all
wells and cores for the project, listed by zone of investigationm.
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. Logs of Drilling Operations
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Lithologic Symbols Symbols Utilized

Massive sandstone, fine-grained

Sandstone beds with shale partings

Sandstone lenses in shale

——] Shale

Inorganic clays of low to medium

//// plasticity, gravelly clays, sandy clays,
silty clays, lean clays

C1212

Lithologic Log.
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1 1
Sheet of
RADIAN - ,
Log of Drilling Operations

Boring or Well No. 1A Project Tinker AFB IRP Phase IIB
Location_Zone 1, west of Landfill 1 Beginning 10 November 1983 and end
Log Recorded By __L.N. French 10 November 1983 of drilling operation

Sampling Interval (Estimated) __variable (f)

Type Driil Rig and Operator Eailing 1250
Jim Vinnek, Inc.

Depth

() Stratigraphy Remarks

ID No. of
Sample
Taken
Type of
Sample
Taken

CLAY, brown-red, slightly plastiq;
with silt, trace fine to coarse
sand.

chargd Decreasing moisture at 3', clay
grades to shale at 3-5'.

.
L
N~
&\\ Grzggiq
;\? .

. 5 .
: = SHALE, red-brown, silty, dry;
— interbedded with thin sandstone
p— layers.
p -
& - SANDSTONE, fine-medium grained,
o 15 = light orange, moist, friable; !
- = some silt lenses. Driller reports
L | fwater (mist in dis-
|
. — SHALE, red-brown, soft; some charge) at 17.8°.
1 - fine-medium sand in clay matrix;
20 o increasing moisture.

r
w
|
|

GRE e RO,
N . . - . Y 0 ’

- Water produced in
= SANDSTONE, fine-medium grained, |[discharge, approx.
. — red-brown, friable, saturated. 2 gpm at 26°'.
® L
’-
& [~
3 -

Tougher drilling at

Increasing indurated sandstone 33"

fragments.
END OF BORING - 35°'.

35 cef

|
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CORNPORATION

Log of Drilling Operations

Sheet _1 of 2

Boring or Well No. 1B Project Linker AFB IRP Phase TIRB
Location_Zone 1, south of Landfill 4 Beginning 14 November 1983 and end
Log Recorded By __L.N. French 14 November 1983 of drilling operation

Sampling Interval (Estimated) __variable (ft)
Type Drill Rig and Operator _£ailing 1250

Jim Yinnek, Inc.

g S2c|52c
Depth =] =] .
(f% ’é. §° 3 Ex § E3 Stratigraphy Remarks
5 cnF |FalF
v | 2;?’ N/A grab J CLAY, with silt; slightly plas-
| at disd tic, dark brown, slightly
charge | moist, organic fragments; grades
B to:
B /
5 /4 SHALE, red-brown; trace sand,
— trace fine gravel, moderately
— indurated.
10 -

15

20

30

35

LU LI

11T 1TV T T T

L

L

SANDSTONE, light orange-white,
fine grained, soft; interbedded
with thin layers of shale.

SHALE, red-brown; trace fine
sand, indurated with occasional
friable zones.

D-8

7-83-13718
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RADIAN Sheet _Z_of 2

consonamon Log of Drilling Operations
Boring or Well No. 1B Project Tinker AFB IRP Phase IIB
Location_Zone 1, south of Landfill & Beginning __14 November 1983 and end
Log Recorded By __L.N. French 14 November 1983 of drilling operation
Sampling Interval (Estimated) __Vvariable (ft)
Type Drill Rig and Operator Failing 1250
Jim Winnek, Inc.
9 S0 - @
Depth E w0 s e S g % .
() =312 g 3 e g = Stratigraphy Remarks
& cnF|FaokF
45 L
=

SANDSTONE, light gray, fine
grained, friable, dry sandstone
changes color to orange-brown,
increasing moisture @ 52'.

50 ——

N
1

1

Increasing moisture, silt

TITT T 111

3
[ content.
o 60-'
s
-
65 e o
— No return of cut-
— tings, driller blows
- out water.
- [No cuttings return
70 =t past 68'.
75 adm
ad
80 e
-'.: END OF BORING - 81'.
- 2
.- M 5
- B 3
. 85 I” D-9 ~
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E
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b

CORPORATION

Boring or Well No.
Location

Log of Drilling Operations

Zone 1, west of Landfill 4

Sheet _1 of __2

Project Tinker AFB IRP Phase IIB

Beginning 16 November 1983

and end

o \ \DSEAIE RONTREMRAE o R

Sy — ————
. @ T TR

S AR

T TS
«faale

-'."VJ. "

o
]

Log Recorded By L.N. French 16 November 1983 of drilling operation
Sampling Interval (Estimated) __variable
Type Drill Rig and Operator £ailing 1250
Jim Vinnek, Inc.
) - @
s S S g - )
Z g < S g ] Stratigraphy Remarks
aonF|~Far
Y N/ grab | CLAY, dark brown, slightly
at dis-| plastic; some silt and fine sand
charge | few organic fragments; moist;
grades to
SHALE/SILTSTONE, red-brown,
5 soft; some fine to coarse sand.
Decreasing moisture, occasional
zones of fine sand.
10 4=
L Shale is thinly stratified.
15
f— 1' layer of sandstone at 16';
fine-grained, red-brown, dry.
20
P
25
30 -
| SANDSTONE layer at 31-33'; fine
| grained, light gray-white, dry.
35 = SANDSTONE, orange-brown, fine Easy drilling;
— grained, friable (with pieces of |driller reports
— inundated sandstone), slightly soft sand.
| moist; some silt. Drill reports
- quantity of we
40 D-10 40'.

ST

7-83-13718




RADIAN Sheet 2 of 2
conmonarion Log of Drilling Operations
Boring or Well No. 1C Project Tinker AFB IRP Phase IIB
Location _Zone 1, west of Landfill 4 Beginning 16 November 1983 and end
Log Recorded By __L:N. French 16 November 1983 _ of drilling operation
Sampling Interval (Estimated) __Variable (ft)
Type 7rill Rig and Operator _£2iling 1250
Jim Vinnek, Inc.
= ) - o
Lol - O =C
th £ 80 Qo Qo
Dep a0 |2ex|8€e= Stratigraphy Remarks
(ft) @ = a| xa®
& anF |FakF
30
— Some shale lenses at 43°'.
45 adem Increasing water at
_ 45-46" .
50 = Prilling stopped at
L 50'; water level
- recovers in borehole,
. [}
— Interbedded shale at 53.5°'. drill to 55°.
-
55 —4 END OF BORING - 55'. Priller produces
water at 1-2 gpm.
- No gases detected.
—
=
e
=
-
- D-11

]
]
L,
}

7-83-13718

[
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-
N Sheet _1 of __5
coRmoRaTIoN Log of Drilling Operations
Boring or Well No. ___1D* Project _Tinker AFB IRP Phase IIB
Location_Zone 1, east of Reserve Road Beginning _14 Februaxy 1984 ____ ___ andend
Log Recorded By _L.N. _French 14 _February 1984 of drilling operation
Sampling Interval (Estimated) _variable (ft)
Type Drill Rig and Operator _Failing 1500;
Jim Winnek, Inc. ]
(3] o
bl o9 c B 2 c
th = - s QO Qo .
DZ% £9 |2 EX[8EX Stratigraphy Remarks
& =} Ll Y Ry
v gZQ/ N/A |Grab CLAY, medium brown, plastic, 4-inch drag bit
at moist; some silt. Rock frag-
dis- ments at surface.
B charge
5 Grades to red-brown silty clay
- by 5 ft., decreasing moisture.
— jater noted at 8 ft;
— saturated interval
10 —4— is probably several
| feet thick. Dry
L conditions below
- 15 ft.
o
15—~ /42 k
b SHALE, red-brown, dry; with some
silt and fine sand. Occasional
| zones of thin, indurated sand-
. | stone.
20 =
- -
L" —
o -
; 25 4=
P
b =
. o ‘
g L
¥
;‘ 30 —— !
- -
-
|- L
. punan
. 5
N B <
3 - 3
s p— D-12 ~
g

R

*Borehole was grouted to surface.

}
)
)
)
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Sheet _2 of 5
RADIAN .
Log of Drilling Operations
Boring or Well No. 1D* Project Tinker AFB IRP Phase IIB
Location Zone 1, east of Reserve Road Beginning 14 February 1984 and end
Log Recorded By __L.N. French 14 February 1984 of drilling operation
Sampling Interval (Estimated) _variable (ft)
Type Drill Rig and Operator Eailing 1500
Jim Winnek, Inc.
[&] L
o o2 |52,
L B0 : Q@ Qo
D?f%t h &9 |12 €3 2 E¥ Stratigraphy Remarks
& oar|Far
—5
—
I SANDSTONE, gray-white, friable, Water influx at
AO—F' fine grained; some silt; trace 39 ft.; water added
— coarse sand. to air stream to
— lift cuttings.
— Grades to red sandstone at 44 ft.
45 —t= increasing thin shale layers with
- indurated calcite-cemented sand-
' — stone.
50 ==
L
55 1o
r
60 == I ... -
- ==
= - SHALE, red-brown, few sandstone
B layers
- ,_;_ﬂ'::;__ y .
65— |[EEE=S
- EE=
™ & _:-"-—_:t
- -z_i:—ft—?
70 == :
= [ -]
-
- g
b - D-13 ~
L
‘_‘“\_w ol
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Sheet _3 of 2
RADIAN .
Log of Drilling Operations
Boring or Well No. _1D* Project __Tinker AFB IRP Phase IIB
Location Zone 1, east of Reserve Road Beginning __14 February 1984 and end
Log Recorded By ___L-N. French 14 February 1984 of drilling operation
Sampling Interval (Estimated) __variable (ft)
Failing 1500;
Type Drill Rig and Operator
Jim Winnek, Inc.
S 2|2
Q Qo
Defpth SE % QEX Stratigraphy Remarks
) aar-|Far
—76
. — SANDSTONE, fine-medium grained, Increased water
- | red-brown. production, est.
- 75 L 15 gpm.
i. N
s -
= 80 -4
E =
2 B
. —
- 85 4=
:f 90 4= Interbedded layers (1-3 ft) of
:.‘ L red shale.
| -
95 =
1004
.
1054 |
~ o
u 8
B 8
- D-14 ~
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Sheet 4 of 3
RADIAN , ,
Log of Drilling Operations
Boring or Weil No. _1D* Project _Tinker AFB IRP Phase IIR
Location_Zone 1, east of Reserve Road ___  Beginning__14 Febryarv 1984 and end
Log Recorded By L.N. French 14 February 1984 of 'dr““ng operation
Sampiing Interval (Estimated) variable (ft)
Type Drill Rig and Operator _Eailing 1500;
Jim Winnek, Inc. ;
(3] -
ot 02 .32 c¢
£ o0 o Qo
D?f%th =3 [2€ 218 E3 Stratigraphy Remarks
& anF |[Fakr
03
r-
— Indurated sandstone from 108 ft.
— to 117 ft.
;_ 110~
é -
b -
. L
- 1154
' =
r—
b e
2 120
b -
p .
b -
F : Lenses/layers of shale.
x 125
- . Increase in water
- | production, est.
o 20-25 gpm. Decreas-{
? ing silt in water.
%3 130
13 S
-
1404
- 2
N :
8
145 T D-15 ~

.....................
...........................
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DIAN Sheet _2____of__3
CORPORATION Log of Drilling Operations

Boring or Well No. _1D* Project __Tinker AFB IRP Phase IIB

Location__Zone 1, east of Reserve Road Beginning 14 February 1984 and end

Log Recorded By L.N. French 14 February 1984 _ of drilling operation
Sampling Interval (Estimated) _variable ___ (ft)

Type Drill Rig and Operator _Failing 1500;
Jim Winnek, Inc.

U o -0
o 2elo2¢c
£ Qo Qo
D(ef%th & é" S EX|3EZ Stratigraphy Remarks
7 |laar | Far
145
B SANDSTONE, white-gray, trace Increased production
150 [ silt. of water at 148 ft.,
= water is clear.
r— END OF BORING - 150 ft.
1551
P
d-
p— NOTE: Water level measured at
- 55 ft. below land surface
— 3 hours after completion
e of hole.
—
r—
=3
1
L
-
[ -]
— 5
- it
s
= D-16 ~
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: RADIAN Sheet __1 of 2
Ny componanion Log of Drilling Operations
Boring or Well No. __24 Project .Tinker AFB IRP Phase TIB
Location  Zone 2, south of Landfill 6 Beginning 17 November 1983 and end
Log Recorded By __L.N. French 17 November 1983 ___ of drilling operation
Sampiing Interval (Estimated) __variable (ft)

Type Drill Rig and Operator E2iling 1250
Jim Winnek, Inc.

(&) -
- °c2c|52¢
Depth Swlsa0 a o '
(f’:) &3 |2EX § ES Stratigraphy Remarks
& anF|FaF

~
2

[0}
~
[\
[w

v 7 N CLAY, dark brown, moderately
B /// t dis-| plastic; some silt and fine

charge sand, moist.

— SHALE/SILTSTONE, red-brown,
= soft; trace fine to coarse sand
5 —— and fine gravel.

Decreasing moisture below 5'.

LR

10 e
-
: Thin sandstone (approx. 6'") at
15 L 13'; light gray-white, fine
grained, dry.
20 -

I

SANDSTONE, light gray-white,
friable(with some indurated
25 fragments), fine grained; some

I silt and clay, dry.
s
- Grades to red sandstone, then Fast drilling from
pink sand at 28'. 28 to 35'.

30
N —1

]
L
I

. Sandstone is interbedded with
shale at 38'; sandstone is in-
durated, red-brown.

35

7-83-13718
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Sheet _2 _of__2
RADIAN - .
Log of Drilling Operations
Boring or Well No. 2A PrOjeCt Tinker AFB IRP Phase IIB
Location_Zone 2, south of Landfill 6 Beginning 17 November 1983 and end
Log Recorded By __L.N. French —JZ November 1983 of drilling operation
Sampling Interval (Estimated) __variable (ft)

Type Drill Rig and Operator failing 1250
Jim Winnek, Inc.

9 S2c|ls2¢
Depth o a0 )
(f% 'g. §° 3 E% § Ex Stratigraphy Remarks
- anF|Falr
S =]
40 Driller reports
— small amount of
— water at 42'.
451 ' .
- END OF BORING - 45.5°. Stop drilling at
= 45.5'; water blown
from borehole;
water level remains
50 B to 37.5'.
- -
’: ——
p © =
£ L
:’ e
9 -1
\ -
—
N o
- S
- -
[
—- D-18 -

.........

.........
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Sheet __ 1 of__2
RADIAN . .
Log of Drilling Operations
Boring or Well No. ___2B Project _Tinker AFB IRP Phase IIB
Location Zone 2, south of Landfill 5 Be8inning 20 November 1983 and end
Log Recorded By L.N. French 2 November 1983

of drilling operation
Sampling Interval (Estimated) __Variable (ft)

Type Drill Rig and Operator Eailing 1250
Jim Winnek, Inc.

B R R Ty R e e

Depth
(ft)

Stratigraphy Remarks

Graphic
Log

ID No. of
Sample
Taken
Type of
Sample
Taken

v vmwwov ~—
v .

N/A grab | CLAY, dark brown, plastic,

at dist moist; come silt and fine sand;
charge| decreasing moisture; medium
brown.

A\

I I

SHALE, red-brown, moderately
plastic, slightly moist; some
silt (weathered zone to 8')
unweathered, dry, shale/silt-
stone at 8'.

,—l
o
|
L

UL

15 —
- e Increasing silt and fine sand Fast drilling from
= =t X (white) at 18'. 18-20".
20 o =T
- EE=
I
- BEE=
25 B - SANDSTONE, fine with some med- |Driller reports
R ium to coarse grains, red- water at 26'.
r‘ brown with zones of white-light
= gray sand, friable with some
b= indurated pieces; some lenses
b of shale.
P 30 4=
IC: "
2 -
i- -

. 35 —d— Stop drilling at 35'
¢ - not much water
N - accumulates.

o I D~-19

r‘.r'r"" .

7-83-13718
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RADIAN Sheet _2 __ of _2
CORPORATION Log of Dri"ing Operations

Boring or Well No. 2B Project Tinker AFB IRP Phase IIB

Location _Zope 2. south of Landfill o Beginning _20 November 1983 __ andend

Log Recorded By L.N. French 20 November 1983 of drilling operation
Sampling Interval (Estimated) __Variable (ft)

Type Drill Rig and Operator Failing 1250
Jim Winnek, Inc.

Depth = °2g|3%s
ept o a9 )
(f‘t)) E} éo 2 Es § Es Stratigraphy Remarks
g cntr|FarF
40 : b
L — Increasing silt content.
' 45
q [ Indurated sandstone at 48'. Slower drilling;
t,_ | fewer cuttings
N 50 return to surface.
riller blows out
E ater at 50'; rela-
tively low yield.
- Increased water at
- 52.5'.
55 g END OF BORING - 55'.
=

Fr1Trryreva

- B
I— ‘
!
omm—
r—
| 2
]
N 2
D-20 ~
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CORPORATION

Log of Drilling Operations

Sheet _1 of 1

(v am 2y

7-83-13718

T

Boring or Well No. 34 Project Tinker AFB TRP Phase IIB
Location Zone No. 3 Beginning 21 November 1983 ~nd end
Log Recorded By __Rick Belan 21 November 1983 of drilling operation
Sampling Interval (Estimated) b (ft)
Type Drill Rig and Operator Mobile B-50
Bobby Holland/Jim Winnek, Inc.
o m—
- O9 |32
cwlgsaa Qg
D(ef%th ac |3 E% 2 Es Stratigraphy Remarks
& anF|Far
& F
-
n I CLAY, fill, brown, sandy.
- LL CcLAY, fill, sandy, gray, soft,
| sYight odor.
5 '//7 3Aa Ss CLAY, brown & red, hard, dry. BC* = 14/30/33.
w0 L % 34b | Ss  |CLAY, red (brighter), hard, dry. |BC = 28/55/92
- Shale, bright red, hard, dry.
| TD-Augered to refusa
B Open hole dry 11/28/
15 ——
0 |
.
s L
-
ol
-: *BC-Denotes split-spoon blow Open hole grouted
counts each 6" with standard using 3/4" tremie
B 140 1b. weight. pipe 11/30/83.
- D-21
e e L e I i e e e T N S

)
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RADIAN Sheet ——of =
CoRPORATION Log of Drilling Operations

Boring or Well No. __3A (A) Project Tinker AFB IRP Phase IIB

Location Zone No. 3 Beginning 29 November 1983 and end

Log Recorded By Rick Belan 29 November 1983 of drilling operation
: Sampling Interval (Estimated) 3 (ft)

Type Drill Rig and Operator _tobile B-50
Don Clements/Jim Winnek, Inc.

g oo cl ol
£ o0 Qo Q o
D?f%th 89 3 €% g E¥ Stratigraphy Remarks
& car |FakF
19)
= F CLAY FILL, red.
L I
L
— L 3Aa(A) | SS WASTE/CLAY FILL, dark grayish BC*=2/5/10
— red, soft, water, odor. D
5 CLAY (fi11?)
-
10 e
=
15 -t
11/30/83

Water level in open
hole @ 1.5" BGL.

MR Ol St bt aavd
r1r v

=

-

—

- *BC-Denotes split-spoon blow Open hole grouted

= counts each 6" with standard using 3/4" tremie

- 140 1b. weight. pipe 11/30/83.

p— ;
— D-22 -
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Sheet _1 _of_1

RADIAN . .
Log of Drilling Operations
Boring or Well No. ___3B_and 3B(A) Project Tinker AFB IRp Phase IIB
Location Zone Ho. 3 Beginning 22 November 1983 and end
Log Recorded By __Rick Belan 22 November 1983 of drilling operation
Sampling Interval (Estimated) 2 (ft)
Type Drill Rig and Operator Jobile B-50
Bobby Holland/Jim Winnek, Inc.
u Do - 0
D‘(ef‘t’)th & |2Ex|8cx Stratigraphy Remarks
o - m,_ )(U’_
i Qw -®
© N FI
[ LL CLAY FILL, sandy, reddish brown.
= CLAY rILL, gray brown, soft.
B 7 3Ba Ss CLAY, red, hard, dry. BC*=6/16/27, partial
r 5 recovery.
i; - /
q K /331) Ss  |cLAY, rust red, hard, dry. BC=30/47/72
:'_ 10 / Hollow stem auger-
E — ing very difficult.
[ L 3Bc SS  |SHALE, red, hard, dry. BC=38/100 for 3".
- 15 -4
. L Moved forward to
. = location 3B(A)/
F switched to solid
' 3Bd ss  |SHALE, dark red, hard, dry. stem augers. ~BC=
- o L » cark red, hard, dry 40/100 for 2".
. - 3Be ss SHALE, dark red, hard, dry. BC=47/100 for 5".
; L | — D
| s |
- N
L b Both open holes dry
4 p— 11/28/83.
- —
. = *BC-Denotes split-spoon blow Open holes grouted
n counts each 6" with standard using 3/4" tremie
< 140 1b. weight. pipe 11/30/83.
e
2
a— P~
(]
~ -
a
= D-23 ~

«

e - % et A" e et w® .
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CORPORATION

Boring or Well No.

3C

Sheet _1  of_1

Log of Drilling Operations

Zone No. 3

Project Tinker AFB IRP Phase IIB

Location = Beginning 22 November 1983 and end
Log Recorded By __Rick Belan 22 November 1983 of drilling operation
Sampling interval (Estimated) {ft)
Type Drill Rig and Operator Mobile B-50
Bobby Holland/Jim Winnek, Inc.
[3) .~
- C2c 182 ¢
L 00 ; Q& @ Q9
Def;tath &9 |2Ex|8€E= Stratigraphy Remarks
() & anF|Zar
o B T
- I CLAY FILL, brown.
L
| L 3Ca SS WASTE/CLAY FILL, sandy, dark BC*=8/6/12.
5 L gray, plastic, wet, odor-
B 3¢cb | ss |cLAY, dark rust red, hard, dry. |BC=30/70/100 for 4".
10 SHALE. TD
e
15 ade 11/28/83
- Water level in open
L hole @ 1.2' BGL,
- grab sample pH=
7.57 (12/7/?3)
0 B Cond=7.4x10" umhos/
T cm @ 25°C.
- (12/7/83)
3:) ——
T *BC-Denotes split-spoon blow Open hole grouted
~— counts each 6" with standard using 3/4" tremie
- 140 1b. weight. pipe 11/30/83.
— D-24

7-83-13718

|




Boring or Well No.

CONPORATION

3D

Log of Drilling Operations

Sheet _ 1  of 1

Project Tinker AFB IRP Phase ITB

Location Zone N‘." 3 Beginning __22 November 1983 and end
Log Recorded By ___Rick Belan 22 November 1983 of drilling operation
Sampling Interval (Estimated) 2 (ft)
Type Drill Rig and Operator Jobile B-50
Bobby Holland/Jim Winnek, Inc.
J Secls52c
Depth = s & e .
(f% 28 |2 EX|2ES Stratigraphy Remarks
b g = |lgaF|Far
= FIL
N L
E B 237’ 3Da | SS |CLAY (fil1?), dark reddish brown,|*BC=14/30/08.
, 5 //// hard, dry, no odor.
L' B 7
} -
g | 3Db SS SHALE (?) and sandstone, dark BC=60 for 5".
. 10 reddish brown, hard, dry. TD
. —
. -
. [
. 15 -
: 11/28/83 Water level
N in open hole @
0 7.7 BGL.

|
Frrrrn

rrirrni

|
¥

I

P

*BC-~Denotes split-spoon blow
counts each 6" with standard
140 1b. weight.

D-25

Open hole grouted
using 3/4" tremie
pipe, 11/30/83.

7-83-13718
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RADIAN - : shest ——
Log of Drilling Operations
Boring or Well No. ___3E Project Linker AFB IRP Phase TIB
Location Zone 3, southwest of IWP 3 Beginning 22 November 1983 and end
Log Recorded By __L.N. French 22 November 1983 _ of drilling operation

Sampling Interval (Estimated) __variable (ft)

Type Drill Rig and Operator Eailing 1250
Jim Winnek, Inc.

- 22
ao a o
Depth SExX| €= Stratigraphy Remarks
(ft) s S| Xag %
cuF|~FakF
U N/A grap CLAY, dark brown, grading to
— at dis-| red-brown at depth, moist,
- charge plastic, organic matter near
B surface; some silt with zones
— of fine sand and sandstone frag-
5 _<_ ments.
[ SHALE/SILTSTONE, red-brown, dry,|Driller noticed
n friable, soft; some fine to "ammonia" odor at
- coarse sand in thin zones. 8'; stopped drilling}-
air tests negative.
10 ==
-
- 1
15 Easy drilling from
e 10-20".
20 A
-—
é 25 _:
3 =
®
- 30 Lo SANDSTONE, white-light gray,
: | friable with some indurated
k-_’. = fragments, dry; some thin shale
N lavers/lenses from 32-42°'.
35 —=
- (-
- ~
(x4
[ &
| Grades to soft, red-brown sand- D-26 ©
40 stone. "

- P i T S S L P T I L S P e R P B o T - ST N
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RADIAN Sheet 2 _of 2

comsomarion Log of Drilling Operations

Boring or Well No. 3E Project Tinker AFB IRP Phase IIB
Location__Zone 3, southwest of IWP 3 Beginning __22 November 1983 and end
Log Recorded By ___L.N. French 22 November 1983 of drilling operation

Sampling Interval (Estimated) __Variable (ft)

Type Drill Rig and Operator _Failing 1250
Jim Winnek, Inc.

g Depth S2s(%2s
A ef% SEx|8Ex Stratigraphy Remarks
( aaF|Sar

Occasional indurated sandstone
fragments, increasing moisture
at 43'.

45 —

Grades from red to pink-white
sandstone from 46 to 50'.

LA AAAL AN (A IRRSLSAIIARG _ MiRMahcace
vl

50

55 — Abrupt change in color; red-

brown sandstone (partially
indurated).

L

TP
e e Te Ty

UL

. SHALE, red-brown, soft, slightly|
§ moist; some. fine sand.
60 —
“ | :.-—;- = SANDSTONE, red-brown (mottled), |Driller reports
# = o —] fine-medium grained, some SHALE | small amounts of
N - fragments, moist. water at 63 and 68"
. 65 L ] few cuttings.
L = .-"-"—"'A =
t N _-—:_
3 = ""._.'__-f"
' —
b 3 ™ [ el
. 70 4= S Pause in drilling;
5 L . water recovers 3-4'
. L = in borehole, but at
L T a slow rate.
L = No cuttings returned
75 | .. —— from 71-80"'.
I e e
mT S S
e 3
so- T E_"= END OF BORING - 80'. D-27 ~

......
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AD.A" Sheet of
cosmomarion Log of Drilling Operations
Boring or Well No. 3F Project Tinker AFB TRPp Phase IIB
Location Zone No, 3 Beginning 23 November 1983 and end
Log Recorded By _Rick Belan 23 November 1983 ____ of drilling operation
: Sampiing Interval (Estimated) NZA (ft)

Type Drill Rig and Operator Failing=1250
Don Clements/Jim Winnek, Inc.

b 9 Es%ic: T3¢
; & @ o
epth -y SEx|8E=x Stratigraphy Remarks
(ft) @ = a8 | >a "%
(13 Qw FlFolF
U 2;/ 4 3/47 test hole
— w/air rotary rig;
— completed 11/29/83
B as a monitor well
- % CLAY, red, moist. W/6 3/4" bit.
5
=
L No direct evidence
L of ground water.
10
: SHALE, silty to sandy, red, dry.
15wt
= SANDSTONE, white.
20 b

SHALE, sandy, red, hard, dry.

30

TD

11/28/83 W.L. in
open hole @ 16.3'
BGL, bailed;next
) day W.L. back to

UL

AN DORCIED
.,

35 ~16' BGL, grab sam-
- ple from 11/28/83. -
| pH=7.10 (12/7/83). |=T
N Cond=910 wmhos/cm @ |=
-] [ ]
’ o D-28 25°C (12/7/83). 3

40

S e I e e e M S T e s
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CORPORATION

Boring or Well No.

Location

Log Recorded By _Rick Belan

_3F(A)

Log of Drilling Operations

Zone No, 3

Sheet __ 1 of_1

Project Tinker AFB IRP Phase IIB

29 November 1983

Beginnlng 29 November 1983 and end

of drilling operation

Sampling Interval (Estimated) 5 (ft)

Type Drill Rig and Operator

Mobile B-50

Don Clements/Jim Winnek, Inc.

2 o T2
Depth £ o0 o2l gl .
(ft) a9 Z g s |2 g < Stratigraphy Remarks
& coF|FalF
O i yILL
— 3Fa(A) Ss CLAY, fill & waste(?), reddish *BC=8/13/83.
— brown.
5 — ////3Fb(A) SS CLAY, rust red, sandy, hard, dry |*BC=27/50/80.
- // 3Fc(A) | SS CLAY, rust red, sandy, hard, dry.|ID
10 e
P
—
15 —d=
20 S
25 3=
30 —
= *BC-Denotes split-spoon blow Open hole grouted
- counts each 6" with standard using 3/4" tremie
i = 140 1b. weight pipe 11/30/83.
35
-
-
- D-29
40

7-83-13718
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CORPORATION

Boring or Well No.
Location Zone 4, Ind. Waste Pit 1

£

A

Log of Drilling Operations

Project _Tinker AFB IRP Phase IIB

Beginning _10 February 1984

and end

Log Recorded By __L-N. French 10 February 1984 of drilling operation
: Sampling Interval (Estimated) _2S_appropriate (ft)
Failing 1500;
Type Drill Rig and Operﬂ?nr WTrne—Tnc
Q e - @
L) -_ Q= C
‘ a [}
D:ft’)th '§. §° 2 E % e E % Stratigraphy Remarks
& oakr |FakF
|J
— 225/ Grab @ | CLAY, medium brown, plastic,
— dis- moist, some silt with organic
= charge | fragments; grades to red-brown
| clay with decreasing organic
5 material.
Y

LIL

10

15 =

rrvryrroenrid

20

25 =

(V%)

o

|
rrrryrryrrrriryrrrrnri

SHALE, red, dry, uniform texture;
some silt and fine sand.

Thin sandstone strata at 15 ft.
and 17 f¢t.

SANDSTONE, white, fine to medium
grained, quartz and feldspar
grains, slightly moist. White
sandstone grades to orange

silty sand.

Thin lenses of shale.

Indurated sandstone.

Increasing moisture, silt
content.

D-30

Rig vibration at
34 ft.

7-83-13718




2 2
Sheet of
!!ADIAN

oRmoRATIoN Log of Drilling Operations
Boring or Well No. 4A Project ITinker AFB IRP Phase IIB
Location Zone 4, Ind. Waste Pit 1 Beginning _10 February 1984 and end
Log Recorded By _L-N. French 10 February 1984 of drilling operation

Sampling Interval (Estimated) _as_appropriate (ft)

Type Drill Rig and Operator _Eailing 1500L
Jim Winnek, Inc.

9 S %’_ el o % c
] @
D?f%t n 28 |2EZ|8 E3 Stratigraphy Remarks
g = laaF |faF
e — - -
| — Poorly consolidated sand, with Few cuttings returned
e shale fragments. below 40 ft. due to
~ e T water. Water level
B o e after drilling
- [ e measured at 39' 84"
451 :_‘___=_ below land surface.
[~ "
so L BT
- ] |[End of boring - 51 ft.
55

r

T
l
rTTT T

|
LI

LI

E ;
.

F1T1rrvrryririruel

0

7-83-13718

D-31
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CORPONATION

Boring or Well No. ___4B

Log of Drilling Operations

Location _125'W, 100'S of 0.0

Project _Tinker AFB IRP Phase IIB

Log Recorded By ___L.N. French

Beginning _8 Februarv 1984 and end
9 February 1984 of drilling operation
Sampling Interval (Estimated) variable (ft)

Type Drill Rig and Operator _Mobile B-50;
Jim Winnek, Inc.

Stratigraphy

Remarks

& |2,
Depth ' s |loge
) =3 |28
— (= N7
0
S 2/5/11|4B.4
B 2/3/4 |4B.5
3/5/8 |4B.6
_
55—t 5/13/24 4B.1
7T | 29/61/]48.2
100
P
15—
}.
N 100 |4B.3
20 F (3 in
25——
304~
35
=3
s [

CLAY, dark brown with isolated
zones of light brown-gray silt,
Grades to
mottled-red clay at 4 % ft.

soft, plastic, roots.

Clay becomes red, decreasing

moisture.

SHALE, red, hard, massive.

End of boring ~ 20 ft.

D-32

Samples (4B.4-6)
collected in shalloy
borehole 5 ft.
south of deeper
samples.

Driller notes "soft
layer" at 15 ft.

*SS - split spoon.

.....
el A

7-83-13718
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1 1
Sheet of
RADIAN -
Log of Drilling Operations
Boring or Well No. 4C Project _Tinker AFB IRP Phase IIB
Location_175'E and 200'S of 0,0 Beginning __9 February 1984 and end
Log Recorded By L.N. French 9 February 1984 of drilling operation
Sampling Interval (Estimated) _variable (ft)
Type Drill Rig and Operator Mobile B-50;
Jim Winnek, Inc.
- 5 o -0
Depth '3 |SES|gEL Stratigraphy Remarks
(ft) = o s8| 5a 5
= |enF |Fn
o | 1/3/7 4C.1 SS |CLAY, brown to red, mottled, Continuous sampling
3/8/7 ] 4C.2 SS |roots; with variable amounts of to 4 1/2 ft.
- .
silt, sand, and gravel. Gravel
[~ clasts up to l-inch in size.
B ,/7/13 | 4C.3 Ss
S—t—
— 4C.4 |Auger |[Grades to medium brown silt, with
- returanome sand and gravel.
B 4/10/1:ﬂ 4C.5 ss
10 =
- 12/25/ | 4C.6 SS |Clay grades to red, plastic, with
15— 43 small organic fragments; little
- silt, slightly moist.
L 22/42/ | 4C.7 SS |SHALE, reddish-brown, blocky tex-
20 == 63 ture, massive; some silt
B (4")
— 51/51/ {4C.8 SS |Shale mixed with sandstone; white
< 25 —4— 3" fine-grained.

s rﬁnd of boring - 24 ft.

30—

W

w

|
Fr17T171177rvn17r1rnruvueld

7-83-13718

D-33

o 40
5: %55 - split spoon.
b
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RADIAN Sheet _1__of 1

compoRaTion Log of Drilling Operations

Boring or Well No. _4D_ Project __Tinker AFB IRP Phase IIB

Location 100'N and 125'W of 0,0 Beginning 9 February 1984 and end

Log Recorded By _L-N. French 9 February 1984 of drilling operation
Sampling Interval (Estimated) __variable (ft)

Type Drill Rig and Operator Mobil B-50;
Jim Winnek, Inc.

ot = «
S 128588
D;Ft’)th L9 |8 E X o E % Stratigraphy Remarks
S |eoF|FaF
Nal
0 2/6/8 4D.1 SS CLAY, medium-dark brown to red, Continuous sampling
[~ 3/4/7 4D.2 SS Imoist, plastic; some silt, roots.|to &4 1/2 ft.
~ Charred framents (wood?) in thin
~ black layer at 1 ft. Asphalt and
b gravel from 2-4 ft., underlain
< 8/4/4 | 4D.3 SS by red clay.
B 13/27/ | 4.4 SS |Clay becomes reddish brownm,
10 — 43 moist, uniform texture.
-
: Decreasing moisture.
B 26/70/ | 4D.5 SS SHALE, red, hard, dry.
154 85
;- 20 32/79 4D.6 SS Hard drilling below
L T End of boring - 22 ft. 20 ft.; no progress
- — past 22 ft.
-—
25 .1
3 —
P
30 4
y .
35-TL
B ®
N 8
8
— D-34 ~

lit spoon

......
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Sheet __ 1 of_1

CONPORATION

Log of Drilling Operations

Boring or Well No. __4E Project Tinker AFB IRP Phase IIB
Location 200'E and 175'S of 0,0 Beginning _10_February 1984 and end

Log Recorded By 10 February 1984 of drilling operation
Sampling Interval (Estimated) _variable __ __(ft)
Type Drill Rig and Operator Mobile B-50
Jim Winnek, Inc.

T

20 =

25 —

rrirrvviet

I

I i

rvrrrrrrriari

D-35

End of boring - 18 ft.

sandstone.

J: -
< OS2 |52 ¢
y Q © Q o
D(ef‘:)th L % 2 E % 2 E ¥ Stratigraphy Remarks
< laar |[Far
v 2/3/7 4E.1 SS CLAY, brown, abundant roots; Continuous sampling
3/3/4 4E.2 | SS underlain by red-brown plastic to 4% ft.
[~ clay with some silt, trace fine
— gravel and coarse sand. Fine
= 6/9/16 | 4E.3 | SS grained light brown-gray sand @
5 X X .
—— 4 ft.; some organic debris and
L- coarse gravel.
E - 5/11/ 4E.4 | SS [Medium brown clay grades to red
. 10 ==~ 15 clay.
b
g — 15/35/ SHALE, red-brown, hard, few
- 15—[ 37 sandstone clasts.
3

Driller reports
tough drilling at
18 ft.; probably

*SS - split spoon.

7-83-13718
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RADIAN Shost ——of—
coasomaTion Log of Drilling Operations

Boring or Well No. _4F Project _Tinker AFB IRP Phase IIB

Location_100'S of 0.0 Beginning __10 February 1984 and end

Log Recorded By _L.N. French 10 February 1984 ___ of drilling operation
Sampling Interval (Estimated) _variable (ft)

Type Drill Rig and Operator 2Mobile B-50:
Jim Winnek, Inc.

e X
o2 |52
Def‘:th R E: E’% 2 g% Stratigraphy Remarks
® =3 l38%|28¢
M 2/3/4 4F.1 SS CLAY, red-brown mottled, moist, Continuous sampling
2/3/5 4F.2 SS plastic, abundant organic materiallto 4% ft.
= \ -
(roots); much silt with some
B zones of fine sand. Black silt
— 5/9/9 | 4F.3 SS (char or sludge?) in 6 in. layer
1 at 2 ft.
- 7/17/ 4F .4 SS SHALE, red, hard, abundant black
10_1 27 (organic?) partings.

36/69 | 4F.5 Ss Occasional fine-coarse gravel.
15—

LU

i

¥ 43/68 | 4F.6 Ss End of boring - 20 frt. Auger refused.
d 20- for 5"

LI

r

q—
_ 25 | NOTE: After completion of 4F,
b- rig was moved east 5 ft.
o B to auger an 8 f:. bore-
B hole 4G.
30——
35—{-
— ®
- 5
- 3
40 — D-36 ~

*SS - split spoon.




RADIAN Sheet _1__of 1

compomanon Log of Drilling Operations
Boring or Well No. _4G Project Tinker AFB TRP Phase IIB
Location 100' S. of 0.0 Beginning 10 February 1984 and end
Log Recorded By __L.N. French —40 February 1984 of drilling operation
Sampling Interval (Estimated) __variable (f)
i Type Drill Rig and Operator _Mobile B-50.
Jim Winnek, Inc.
2- |S o -0
Depth 2% |se§|o28 .
() 8-2 =z g 2| a E = Stratigraphy Remarks
[ SE |[gaF- |Far
. U

No log, same as 4F.

LB

w
|
|

1

|

10 4=

-

[>‘ —
L.‘ p—
[~ 15 e
L.' o
= 20 L

D MMM
ro
w
|
LILBLELLL

30 =
-
35
=

(-]

b ~

[ ]

- -

™

«

- ~
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Well Completion Logs
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TABLE D-1. SPECIFICATION SHEET FOR GRAVEL PACK USED

g
- Typical Grading Effective Size (mm) Uniformity
b Screen Average Range Average Range Coefficient
6 0% 0 1.25 1.18-1.30 1.53
8 3.7% 2.1-5.1
10 22.9% 18.0-25.6
L 12 51.4% 45.6-62.3
b 14 72.8% 66 .5-79.0
" 16 94 .6% 89.8-99.4
20 98 .4% 96 .0-99.9
; 25 98 .6% 96 .5-99.9
|
;L
A

D-41
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RADIAN

coasomavion Well Completion Log: Sheet 1/2
Boring or Well No. 1A1 s Project __inker AFB IRP Phase 118
. Zone No. 1, west o atro . R d L.N. French
Location T TSI Log Recorded By
| ——— = = —— —t
]
Construction started 11/11/83 completed 11/11/83
Development started 11/14/83 completed 11/14/83

Total depth drilled (ft) 35

Hole diameter 6 3/4 in.

Drilling method Air rotary

Problems encountered during drilling___None

Water - :urce for drilling and completion procedures __N/A

Number and type of samples collected Samples collected from discharge; not retained.

Samc - sterval (ft-fty __Variable

Storz :: method(s) N/A

Casir - ype_PVC Schedule 80 Diameter 4 in.
Dez:n of casing (ft) 925 ft.

Screen type PVC Schedule 80 Diameter 4 in.
Slot size Screen interval (ft-ft) 25-35 ft.

Type(s) of glue used to join casing_N/A; threaded casing

Type of gravel pack used.__8-12 sand

Amount of gravel pack used ___(See next page)

Grain size distribution of gravel pack _See specification sheet

Lithology of gravel pack _Quartz, trace rock fragments
Source (company and quarry/pit) Arkhola Sand & Gravel, Fort Smith, Arkansas

Interval of gravel pack (ft-ft) 24-35 ft.

Interval of bentonite seal (ft-ft)y _222% ft-

interval of grouting (ft-ft) 0-22 ft.

Description of security measures 8-in. steel protective casing and lid: secured bv padlock.

Padlock ID No. P5 Location of key(s)
D-42
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RADIAN

coRPomavion Well Completion Log: Sheet 2/2
Boring or Well No. 1A Project Tinker AFB IRP Phase IIB
Location Zone No.l, west of Patrol Rd. | ogRecorded By _L-N- French
and Landfill 1
n Construction Schematic
(7 Static level of water before est. 8'7" (fty* and
1] "
» after___8'9 3/4 (ft)* development
= Development started 11/14/83
- H Development ended 11/14/83
5+ H Quantity of water discharged during development 150 g8al. (est.)
= g Type, size/capacity of pump or bailer used for development
- 3 Air 1ift at variable rate.
B A4 5
10 B = g' Depth of open hole inside well
": < Before development (ft)°
| 4 ? After development (ft)*
. PVC Grout &
.Casing - §- = — ———————= — ]
15 a Development Record
E ; Lithology ana 2 1.2
— d -
: Time C::?onlz)yrao'f1 ngof Grain Size of pn [|Conduc: Remark
[~ = Discharge Discharge Removed tivity emarks
- z Sediment
:j L 3 915 [Cloudy; None Trace - -- |"Film" on
L“ 20 z red-brown fine sand| surface of
.- 3 some silt water
§ 1030 |Clear- None No sedi- - -- |Very little
—=Bento~ % e "
nite H trace ment film
L Seal g cloudy
Gravel ¢
Pack gg
fe
25
3 3
g2
g3
$3
H
s
5«
é 3 1. Use EPA 120 1-Metnods tor Chemical Anaiysis of Equivaient
2. Measurements to De taken *. ang on J0 Minute intervals during deveiopment
{Express i test and tenths N/ 3

. - - -’ - A Vel T T .
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RADIAN Well Completion Log: Sheet 1/2
:‘ Boring or Well No 1B Project Tinker AFB IRP Phase IIB

Zone No. 1, south of Landfill 4 L.N. French

Location Log Recorded By
| —— _— |
. Construction started 11/15/83 completed 11/15/83
Deveiopment started 11/16/83 completed 11/16/83
Total depth drilled (ft) 8l ft.
6 7/8 in.

Hole diarmeter
Drilling —2ethod Air rotary

Probls- - : 2ncountered during drilling__None

Wate .rce for drilling and completion procedures N/A

Numc:- ind type of samples collected Samples collected from discharge; not retained.

Samp:= nterval (ft-fty __Variable

Stora; : method(s) N/A
Casing ype PVC Schedule 80 Diameter 4 in.
Depth of casing (ft) 0-65 ft.
Screen type PVC Schedule 80 Diameter 4 in.
Siot size_0.010 Screen interval (ft-ft) 65-75 ft.

Type(s) of glue used to join casing_N/A; threaded casing

Type of gravel pack used 8-12 sand
Amount of gravel pack used ___(see next page)
Grain size distribution of gravel pack __See specification sheet
Lithology of gravel pack Quartz, trace rock fragments
Source (company and quarry/pit) Arkhola Sand & Gravel, Fort Smith, Arkansas

Interval of gravel pack (ft-ft) 62-80 ft.
Interval of bentonite seal (ft-ft) 60-62 ft.
intervai of grouting (ft-ft) 0-60 ft.

- Description of security measures 8-in. steel protective casing and 1id; secured bv padlock.

Padlock ID No. P5 Location of key(s)

5413579

D-44
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: RADIAN
; consonravion Well Completion Log: Sheet 2/2
p Boring or Well No.___ 1B Project Tinker AFB IRP Phase IIB
o Location Zone No.1, south of Landfill &4 LogRecorded By __ L:N. French
"
v ==1
Construction Schematic
A J‘) —
” (1 Static level of water before 49'10" (ft)* and
. - after__50'8 3/4" (ft)* development
- Development started 11/16/83
. = $ Development ended 11/16/83
r 10-- § Quantity of water discharged during development 90 gal. est.
e = g Type, size/capacity of pump or bailer used for development
F = 5 Air lift at variable rate.
3 - :
3 20 [ g' Depth of open hole inside well
: T € Before development (ft)*
: 4" 8 After development (ft)*
| PVC g
Casing § = \
30 T‘ e Development Record
@ , Lithology and 2 1.2
- ] Clarity and Odor .
< Time Color of of G:;’;‘z'f:dm ph  |Conducl  gemarks
C E: Discharge Discharge Sediment tivity
B ] 7:30 |[Turbid; |None silt, somd -- -- [Slight "film|
E red- fine sand on water
40T Grout § brown surface
[ g 8:45 |Cloudy; |None Trace —— | -- Blight film
i c red- silt
=]
3 brown
50+~ = 10:15 |Slightly |None No sedi- | -- | -- klight film
= cloudy ment
B 3
60=+ p— Bento-‘_;j
_ — nite g3
" 85
33
" £
4" Gravek 3
33
70 FVC Pack &3
58
| Scree ‘-3 g
= %%
E o
p— 22
:‘l <
80+ 58
B §,§ 1. Use EPA 120.1-Metnoas for Chemicai Analysis or Equivalent
= 2. Measuremants 1o De Laken O ana on 30 minute 1ntervais during deveiopment
90 (Express in feet andtentnso D=4 5
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RADIAN Well Completion Log: Sheet 1/2

1C Tinker AFB IRP Phase IIB

Project
Log Recorded By L-N. French

Boring or Well No —
Location Zone No. 1, west of Landfi

_

Construction started 11/17/83 completed 11/17/83
Development started 11/18/83 completed 11/18/83
Total depth drilled (ft) 55 ft.

Hole diameter 6 7/8 in.

Drilling method _Air rotary
Problems encountered during drilling___None

Wate: . surce for drilling and completion procedures __N/A

Number and type of samples cotlected Samples collected from discharge; not retained.

Samole interval (ft-fty __Variable

Storage method(s) N/A
Casing type PVC Schedule 80 Diameter 4 in.
Depth of casing (ft) _0=45 ft.
Screen type PVC Schedule 80 Diameter 4 in.
Slot size 0.010 Screen interval (ft-ft) 45-55 ft.

Type(s) of glue used to join casingN/A; threaded casing

Type of grave! pack used 8-12 sand
Amount of gravel pack used ___{(see next page)
Grain size distribution of gravel pack —_see specification sheet
Lithology of gravel pack _Quartz, fevw rock fragments
Source (company and quarry/pit) Arkhola Sand & Gravel, Fort Smith, Arkansas

Interval of gravel pack (ft-ft) 38-55 ft.
Interval of beatonite seal (ft-fty __36-38 ft.
Interval of grouting (ft-ft) 0-36 ft.

Description of security measures 8-in. steel protective casing and 1id:; secured bv padlock.

Padlock ID No. P> Location of key(s)
D-46
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E RADIAN
' compamarion Well Completion Log: Sheet 2/2
Boring or Well No. 1C Project Tinker AFB IRP Phase IIB
Location Zone No. 1, west of landfill Log Recorded By L.N. French
Construction Schematic
W Static level of water before 37.5 {fty* and
= after (ft)* development
- Development started 11/18/83
= £ Development ended 11/18/83
10 = '§' Quantity of water discharged during development
= 4" g Type, size/capacity of pump or bailer used for development
_PVC Grout 3 Air lift with variable discharge.
[Casing s
20 N g Depth of open hole inside well
T g Before development (ft)*
B 3 After development (ft)*
~ E
- s
- <. |—_— —
30 - 2 Development Record
E Lithoiogy ana 2 1,2
= Clarity and Odor A
N P | tme | Cowor | o o |Grmsmsof] o ol oo
B ‘:_;; Discharge Discharge Sediment
\"4 3 11:30 |Turbid, Slight Silt - -- Pmall yield;
B = _B,entonitgé red- hydrocar- hoticeable
40 3 brown bon? film on
= 3 rater
B gra‘éel 3 12:00 |Cloudy, [|No odor |silt
\ ac red-
- brown
50 -+ 4" »
— PVC : 12:45 ~|1:45 -- Bfeak for m%eting with Base pfficihls.
Casing
L ) 3:00 |Slightly |[Slight No sedi- - -~ | Film visible
A~
N ] cloudy hydrocar- [ment on water
60 E E faint bon
T % 3 brown
- 33
= §2
L 32
70 23
= é 2
-
S5 <
w0
- § ¥
28
é 5 1 Use EPA 120.1.Metnods tor Chemicat Analysis or Equivaient
= 2. Measurements to be taken Dt ind on 30 Minute intervals durnng deveiopment
90 (Express in feet and tenths ot D"47
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RADIAN Well Completion Log: Sheet 1/2

2A Tinker AFB IRP Phase IIB

Project
Log Recorded By L:N._French

Boring or Well No.
Location Zone No. 2, south of Landfill 6

L

Construction started 11/18/83 completed
Development started completed

11/18/83

Total depth drilled (ft) 45.5 fe.

Hole diameter 6 7/8 in.
Drilling method _Air rotary
Problems encountered during drilling. _None

Water source for drilling and completion procedures __V/A

Number and type of samples collected Samples collected from discharge; not retained.

Sample interval (ft-ft) __Yariable
Storage method(s) N/A
Casing type _PVC Schedule 80 Diameter 4 in.
Depth of casing (ft) 0-35.5 ft.
Screen type_PVC Schedule 80 Diameter 4 in.
Slot size___0.010 Screen interval (ft-ft) 35.5-45.5 ft.

Type(s) of glue used to join casing_N/A; threaded casing

Type of gravel pack used —__8=12_sand

Amount of gravei pack used __(see next page)

Grain size distribution of gravel pack _see specification sheet
Lithology of gravel pack Quartz, few rock fragments

Source (company and quarry/pit)_Arkhola Sand & Gravel, Fort Smith, Arkansas

Interval of gravel pack (ft-fty __34743.5 ft.
Interval of bentonite seal (ft-ft) 32-34 ft.
Interval of grouting (ft-ft) 0-32 fet.

Description of security measures ___8-in. steel protective casing and 1id: secured _by padlock.

Padlock ID No Location of key(s)
D-48
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X comsorarian Well Completion Log: Sheet 2/2
%
E Boring or Well No.___2A Project_Tinker AFB IRP Phase IIB
- Location Zone No. 2, south of Landfill 6 | oq Recorded By _L:N- French
F Construction Schematic
I; - Static ievel of water before____approx. 37 ft. (ft)* and
‘ L after 37.5 ft. (ft)* development
x s Development started 21 November 1983
& - H Deveiopment ended 21 November 1983
0-t+ ] Quantity of water discharged during development air lift
- g Type, size/capacity of pump or bailer used for development
YAl %
PVC Grout z
zasing rou 3 Depth of open hole inside well_43.5 feet
107 ¢ Before development (ft)*
B E After development (ftye
E
20 2 Development Record 7
& , Lithology ana 2 1.2
= 5 d J
- Time cz.tat;aﬂlznyrao';l ngm GgunStze of Ph Conduc- Remarxs
: %1 Discharge Discharge S:g:gveen% tivity
§ [11:45a Slightly |[Slight Little Flow less
- £ |1 hr. cloudy odor silt than 1 gpm.
30+ 2 after
B entoniteg start)
L1 seal i’ 1:00p Slightly - Little Very low
PVC Gravel % cloudy silt, yield; well
- o1 Pack o fine pumped dry
40 -4Casing ac : sand & allowed
- to recover
- ; 2:30p Slightly - Trace
= a cloudy silt
& 501 z
g -
o ,
3 - 53
‘-: 60 —— 3 E
3 _
& 34
ﬁ k ]
e ‘_;’ s
€
= 70~ c S
§ 8
5 - i

|

1. Use EPA 120.1-Methoas for Chemical Analysis or Equivaient
Measurements to De taken be 103 ON 30 Minute IN1ervals Guring development

iExpresgin feetandtentnsot N=4 9

]
p
| B T kT SR

T T et e T e L P T AL L
PR L L SR R 2 . . »




PTEFL T aTYTRYE TG

RADIAN Well Completion Log: Sheet 1/2

Tinker AFB IRP Phase IIB

Boring or Well No.__ 28 Project

Location Zone No. 2, south of Landfill 5 L.N. French

Log Recorded By

=
Construction started 11/20/83 completed 11/20/83
Development started 11/21/83 completed 11/22/83
Total depth drilled (ft) 55
Hole diameter 6 3/4"

Drilling method _Air rotary

Problems encountered during drilling___None

Water source for drilling and completion procedures __N/A

Number and type of samples collected __Samples collected from discharge; not retained.

Sample interval (ft-ft) ___Variable

Storage method(s) N/A
Casing type _PVC_Schedule 80 Diameter 4 in,
Depth of casing (ft) 0-45
Screen type PVC Schedule 80 Diameter 4 in.
Slot size 0.010 Screen interval (ft-ft) 45-55

Type(s) of glue used to join casing_N/A; threaded casing

Type of gravel pack used 8-12 sand
Amount of gravel pack used ___(see next page)
Grain size distribution of gravel pack —see specification sheet

Lithology of gravel pack Quartz, trace rock fragments

Source (company and quarry/pit) — Arkhola Sapd & Gravel, Fort Smith, Arkansas

Interval of gravel pack (ft-ft) 40-55 ft.
Inte: 1l of bentonite seal (ft-ft) 38-40 ft.
Interval of grouting (ft-ft) 0-38 ft.

Description of security measures 8-in. steel protective casing and lid; secured bv padlock.

Padlock ID No._B3 Location of key(s)

T ETNTEEST
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RADIAN
comsomaman Well Completion Log: Sheet 2/2
Boring or Well No. 2B Project Tinker AFB IRP Phase IIB
Location Zone No. 2, south of Landfill 5 Log Recorded By L.N. French
Construction Schematic
(- Static level of water before___37 ft. (fty* and
= after 34 ft. (ft)* development
= Development started 2] November 1983
- £ Development ended —_ 21 _November 1983
0 — g Quantity of water discharged during development
- 2 Type, size/capacity of pump or bailer used for development ~Air 1ift
= 4" ;
PVC z L
JEasin 2 Depth of open hole inside well 54 ft,
10 & £
5 Before development (ft)*
3 After development (ft)*
H
20_: Grout = T Development Record
_"’f . Lithoiogy ana 2 1.2
- Clarity and Odor e
< Time Color of of G;Ranrr\n&z:dof pn [Conduc. Remarks
: ‘{;; Discharge Discharge s:dir?w\;m tivity
g 11/21/83 | Turbid, pNery Silt - —— [Very low
10 B z 3:00 red- lslight yield,<1
- g brown. foily" gpm (pump
- : odor, @ 15 min.
- Islight intervals)
? film.
— [ V_
= = | 5:00 Cloudy, [Same. Siit Stop for day
Bento+4
b . » light redr
40 = nite b
rown.
= seal
B 11/22/83 | Cloudy, [Same. Less silt} -- -
= 4" 3 7:00 light red-
- PVC Gravelj 2 brown.
50-asing Pack ig 8:30 Less Less silt{ Rain; move
o Eg cloudy. to next sitq.
_ — gi
= 3¢
60T
- £
£2
é 3 1 Use EPA 1201 Methods tor C=~:=~ s~alysis or EQuivatent
- 2. Measurements (0 D@ taken b and on 30 Minute intervais during development
\Exore3s in teet ana tenins o D—51
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RADIAN Well Completion Log: Sheet 1/2

Boring or Well No.____3E Project _inker AFB IRP Phase 1B

Location Zone No. 3, southwest of IWP2 Log Recorded ByL'N' French
=

Construction started 11/22/83 completed 11/22/83

Deveiopment started 11/23/83 completed

Total depth drilled (ft) 80 ft.

Hole diameter 6 3/4 in.

Drilling method _Air rotary

Problems encountered during drilling___None

Water source for drilling and completion procedures N/A

Numcar and type of samples collected Samples collected from discharge; not retained.

Sam:ie interval (ft-ft) __Variable

Storzse method(s) N/A
Casing type PVC Schedule 80 Diameter 4 in.
Depth of casing (ft) 0-4.5 fr.
Screen type PVC Schedule 80 Diameter 4 in.
Slot size 0.010 Screen interval (ft-ft) 64.5-74.5 ft.

Type(s) of glue used to join casingN/A; threaded casing

Type of gravel pack used ___8-12 sand

Amount of gravel pack used ___(see next page)

Grain size distribution of gravel pack__see specification sheet

Lithology of gravel pack _Quartz, trace rock fragments

Source (company and quarry/pit) Arkhola Sand & Gravel, Fort Smith, Arkansas

Interval of gravel pack (ft-ft) 64-75.5 ft.
Interval of bentonite seal (ft-ft) 62-64 ft.
Intervai of grouting (ft-ft) 0-62 ft.

Description of security measures 8-in. steel protective casing and 1id; secured

by padlock.

Padlock ID No &) Location of key(s)

D-52
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» RADIAN
3 commonarion Well Completion Log: Sheet 2/2
N
P
. Boring or Well No.___3E Project Tinker AFB IRP Phase IIB
E Location Zone No. 3, southwest of IWP 2 Log Recorded By L.N. French
: Construction Schematic
e
WA Static level of water before 60.08 (t)* and
= after (ft)* development
= Development started 23 November 1983
- % Development ended 28 November 1983
Ot H Quantity of water discharged during development
~ 2 Type, size/capacity of pump or bailer used for development
- H Air 1ift
- :
0 E: Depth of open hole inside well 75.5 ft.
T < Before development (fty”
_4,, 8 After development (ft)*
| pvc | Grout §.
Casing % g | = =" zy
20 2 Development Record
. f ; Lithology ana 2 1,2
- Clarity and QOdor A
| g Time C_:olor of . of G;‘a;:‘i':':dm Ph c%':ﬂ‘;c' Remarks
R % Discharge Discharge Sediment N
u S |18:40a Reddish~ | —- silt, - -- |[Very low
30 3 brown, some fine yield (.25
B 3 cloudy sand gpm)
~ g [|9:30a Cloudy Trace -- -
o 3 silt
40—[ > Contirued devel&pment untifl mid-day; resuméd development
= and |completed jon 28 Noveber.
- 3
[ 50-4- g 5;
- - g9
g8
— 5%
- § %
60l aa §3
B Eentonite%’ g
= 2E
) Al é 52'
~PVC Gravel ££
. 704€asing Pack ¢
g - § 33
.- = g‘
9 — é 3 1. Use EPA 120.1:-Metnods for C==— - * -aiysts of Equivaient
- 2. Measurements {0 De taken be 1nd on 30 Minute intervals dunng evelopment
P * (Expressinteet andtenths ot D—5
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RADIAN

cosmomarion Well Completion Log: Sheet 1/2
Boring or Well No.___3F Project _Tinker AFB IRP 212-027-04
Location__Zone No. 3 Log Recorded By_Rick Belan

_
Construction started 23 November 1983 completed 29 November 1983
Development started completed

Total depth drilled (ft) ___39-%

Hole diameter 6 1/4-inch; 4 3/4-inch test hole 11/23/83

Drilling method Air rotary (Failing #1250)

Problems encountered during drilling____None

Water source for drilling and completion procedures ___Base potable supply, and distilled

water for hydrating ~1/2 gal. bentonite pellets.

Number and type of samples collected —_None.

Sample interval (ft-{t) e

Storage method(s) —

Casing type Robintech 2" PVC Sch. 80 Diameter 2-inch
Depth of casing (ft) _30.4
Screen type Robintech 2" PVC Sch. 80 Diameter 2-inch

Slot size 0.01"x1 5/16"@v270 slots/ft. gcreen intervaift-ftys __13:4-30.4

Type(s) of glue used to join casing_None--threaded flush joint couplings.

Type of gravel pack used #8-12 sand

Amount of gravel pack used 28 gallons.

Grain size distribution of gravel pack __See gpecification sheet

Lithology of gravel pack 92% silica, ~5% alumina, ~3% potassium oxide,

Source (company and quarry/pitf:tkhola sand & gravel, Ft. Smith, Arkansas.

Interval of gravel pack (ft-ft) 14-33,4

Interval of bentonite seal (ft-ft) _13-14 (pellets); 12-13 (hydrated pellets)

Interval of grouting (ft-ft) 0-12

Description of security measures _8'' diameter steel guard pipe and 3 protective posts set in

_Portland cement grout; locking cap and steel padlock.

NOTE: Final M.P. is top of 2" PVC = 2.9 AGL.

Padlock 1D No.__FE 1206 Location of key(s)

D-54

5413579
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COMPORATION

Well Completion Log: Sheet 2/2
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Boring or Well No. 3F Project Tinker AFB IRP 212-027-04
Location Zone No. 3 Log Recorded By _Rick Belan
" Construction Schematic
(1 Static level of water before 16.3 BGL (f)* and
- after (ft)* development
= Development started
L E Development ended
51 § Quantity of water discharged during development
- 2 Type, size/capacity of pump or bailer used for development
- Grout.
2" 2
- PvC 3
[Casing EJ Depth of open hole inside well
101 < Before development 30.4 (ft)”
B 3 After development (ft)*
N 3
[~ Bent@
- ov— : S —_ e ————————
15 nite p Development Record
L N z Clarity and Odor Lithology ana 2 12
\‘ s Time Color of of G':;:‘i'vzee d°f Ph C‘l’,“‘_’t“‘:' Remarks
= 3 Discharge Discharge Sedirment vity
b ; Formatior] was low producer anfl the monifor well was|completed
20 b z dry. Funther develppment occprred duripg groynd-water sampling.
a
—2" 1—§
| pvc Sand 3
o
Screen| 3
= g
[-3
- g
B
30~ ] 3-‘;
= €3
g3
= 35
- ES
prm— =3
HE
g3
35= g §
L H
401 23
i
r § % ! Use EPA 120 1 Methods tor C* - — © aiysts or Equivaient
- 2. Measurements 1o D8 taken D¢ ing on 30 Minute intervats duning development
(Expressin feet and tentnsot D=55
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RADIAN .

comPomavion Well Completion Log: Sheet 1/2
‘b Boring or Well No. 3G Project Tinker AFB IRP Phase IIB
Location._Zone No. 3 Log Recorded By L-N- French
; _ — — - — —
. Development started completed
: Total depth drilled (ft) 8 ft.

Hole diameter 6 inches

Drilling method Hollow-stem auger

Problems encountered during drilling___None

Water source for drilling and completion procedures __None

Number and type of samples collected No samples at 3G; refer to geologic log of Well 3C
(adjacent to 3G)

Sample interval (ft-ft) N/A
Storage method(s)

i  GSOSRD b hhhbie | SASRE

Casing type _EVC_ Schedule 40 Diameter 2-inch
Depth of casing (ft) 3 ft.

Screen type_PVC_Schedule 40 Diameter 7—inch
Slot size0:010 inch Screen interval (ft-fty _3 ft.-—-8 ft.

Type(s) of glue used to join casing_N/A; threaded casing

Type of gravel pack used

Amount of gravel pack used __{See next page)

Grain size distribution of gravel pack N/A

Lithology of gravel pack __Silica, trace rock fragments.
Source (company and quarry/pit)___Local source.

Interval of gravel pack (ft-ft) _2 ft.-8 ft.
Interval of bentonite seal (ft-fty __1 1/2 ft.-2 ft.
interval of grouting (ft-ft) 0-1 1/2 ft.

Description of security measures 8-in. steel protertive casing and lid; secured »v padlock.

Padlock ID No. P5 Location of key(s)

D-56
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: RADIAN
compomaTion Well Cornpletion Log: Sheet 2/2
: Boring or Well No.__3C Project Tinker AFB IRP Phase IIB
. Location Zone No. 3 Log Recorded By L:N. French
Construction Schematic
(f° Static levei of water before (fty* and
_l after (ft)* development
g Development started
H Development ended
N 0 PVC § Quantity of water discharged during developmrent
. Grou . 2 Type, size/capacity of pump or bailer used for development
I Benton Casing =
. 3 Submersible pump
i B 3
}t ~ s Depth of open hole inside well 8 ft.
. 5 == Gravel = .
. PVC g Before development (ft)
F Scree 8 After development (ft)*
3
2 - 3
- S _— —————
o B 2 Development Record *
107 s Lithology ana T2
— 3 Clarity and Odor gy 2 ‘
L g Time Color of _of Gg:r\nil::dm Ph C?i';ﬂ;c. Remarks
B % Discharge Discharge Sediment .
- §
15 == § * Well zﬂeveloped Yy purging [for sample collegtion. Vetv
- ; low ptoduction fate noted.
~ £
-
- %
B 3
~
|
83
33
= £ i
L. 22
23
T 28
= § g
= 3E
§3
= B
v = H 3
:/ g
g T
. - g?-;
é B é é 1. Use EPA 120 1.Methods for Che—:~~' »~~'vsis or Equivalent
= 2. Measurements to be taken detc 10n 30 Minute intervats during developmaent
. (Expressinteer and tentnsotte  D=57
b:,
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3 RADIAN Well Completion Log: Sheet 1/2
3
; Boring or Well No.___4A Project L inKer AFB TRP Phase T13
Location___Zone No. 3 Log Recorded By L-N. French
_—————== —— e e
Construction started __ 11 February 1984 completed 13 February 1984
Development started _12 February 1984 completed __12 February 1984
Total depth drilled (ft) 51 fe.
Hole diameter 7 in. _
Drilling method : Air rotary

Problems encountered during drilling___None

Water source for drilling and completion procedures __None required.

Number and type of samples ¢ollected

Sample interval (ft-ft)
Storage method(s)

Casing type _PVC Schedule 8Q Diameter 4 in.
. Depth of casing (ft) 041 ft.
g Screen type_PVC_Schedule 80 Diameter 4 in.
. Slot size__0-010-inch Screen interval (ft-ft) 41 fr.-51 fe.
i Type(s) of glue used to join casing_N/A; threaded casing

5 Type of gravel pack used
» Amount of gravel pack used __(see next page)

3 Grain size distribution of gravel pack N/A

Lithology of gravel pack Silica, some rock fragments

Source (company and quarryipit)__Local source

Interval of gravel pack (ft-ft) _39 ft,-51 fg. o
Interval of bentonite seal (ft-ft) _38 ££.-39 f¢.
Interval of grouting (ft-ft) 0-38 ft.

Description of security measures 8-in. steel protective casing and lid; secured by padlock.

Padlock ID No. P> Location of key(s)

58135/9
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,: RADIAN _
: compoRamion Well Completion Log: Sheet 2/2
l. r)
; Boring or Well No. 4A Project Tinker AFB IRP Phase IIB
< Location Zone No. 4 Log Recorded By L.N. French
N Construction Schematic
LN Static level of water before 39.75 ft. (fty* and
! [ after__39.5 ft. (ft)* development
= Development started 12 February 1984
~ H Development ended_—____12 February 1984
0 T H Quantity of water discharged during developmrent
- 2 Type, size/capacity of pump or bailer used for development
-~ 3 Air 1lift.
L. z
2
= % Depth of open hole inside well 51 ft.
10 T~ < Before development (fty*
3 After development (ft)*
- 4" .é‘
= PVC s :
€ in H _—-— —_——————
20 4= e 3 Development Record
n : Clarity and Odor Lithotogy ana 2 1.2
| c:, Time Color ot of G;am Size d°' pn |Conduc- Remarks
B Grout -é Discharge Discharge s:;?:v; Y tivity
s 10:30a Reddish~ |[None Silt, no -— - Low yield;
B - brown, sand pump inter-
30 T g turbid mittently
N ? || 11:30a |Reddish- |-- Silt — | -
Q
| Bentonity very
B 2 cloudy
40T £
— 12:00 Light - Trace - -
}4" Gravel | brown, [silt
| PVC ave ‘ cloudy
| Scree Pack %
50 == S 1:00p |[Slightly [-- Very - -
; 3 cloudy little
B 32 silt
N g3
T g8
= _‘i c-;
£ 3
- g g
B § é 1. Use EPA 120.1-Methogds for C>~~ * - * ~giys(s or Equivaient 2
- 2. Measurements (O be taken b and on 30 Minule intervals during gevelopment s
(Exprassin feet and teninso D= s
......... Sy, ~ A T A N N T e NG N
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caaranarion Well Completion Log: Sheet 1/2

Boring or Well No 4F Project Tinker AFB IRP Phase IIB

Location___Zone No. 4 Log Recorded By L-N. French
—_————————

Construction started 10 February 1984 completed 10 February 1984

Development started — completed

Total depth drilled (ft) 19.5 ft.

Hole diameter 6 in. ,.

RADIAN

Driiling method - Hollow-stem auger
Problems encountered during drilling___None

Water source for drilling and completion procedures _lNone

spoon samples

Number and type of samples collected_S1ix split-

Sample interval (ft-ft) 5 ft. (continuous from surface to 4.5 ft.)

Storage method(s)_Quart glass jars with Teflon® lined lids; samples held at ambient tem-
perature except for analytical samples.

Casing type_PVC Schedule 40 Diameter 2 in.
Depth of casing (ft) _0=3-75 ft.
Screen type_PVC _Schedule 40 Diameter 2 in.
Slot size__0:010 in. Screen interval (ft-fty 2-7° ft-15-75 ft.

Type(s) of glue used to join casing _N/A; threaded casing

Type of gravel pack used
Amount of gravel pack used __(see next page)

Grain size distribution of gravel pack — N/A

Lithology of gravel pack _Silica, some rock fragments

Source (company and quarry/pit)_local source

Interval of gravel pack (ft-ft) __4.75 ft.-15.75 ft.
Interval of bentonite seal (ft-ft) 3.75 ft.-4.75 ft.
Interval of grouting (ft-ft) 0-3.75 ft.

Description of security measures ___8-in. steel protective casing and 1id; secured by padlock.

Padlock ID No P> I ~~ation of key(s)

D-60

5413479
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- RADIAN
- commoRavion Well Completion Log: Sheet 2/2
; Boring or Well No. 4F Project Tinker AFB IRP Phase ITB
- Location Zone No. & Log Recorded By L.N. French
- Construction Schematic
[ .
N WA Static level of water before —— (ft)~ and
' » after i (ft)* development —
. = Development started _
: = % Development ended —
' o-T H Quantity of water discharged during development i
-2 g Type, size/capacity of pump or bailer used for deveiopment —
Grout 2 H
s
Bentonites || Depthof open hole inside well . 19:3 ft.
5 Betfore development (ft)*
3 After development (ft"
2 .
2 Development Record
& ) Lithology ana 2 1.2
Clarity and Odor s
Gravel § Time Color of of G:qalrr:‘inzedof pn  |Conduc: Remarks
3 Discharge Discharge S: i mveen " tivity

Well was|dry; completed to sdrve as a comparifon tojadjacent
Well 4G.

casing design Also nute composition of groul, seals and backhll used.

Constiuction schematic should include bottom of bonng,

1. Use EPA 120 1-Methods !nr Chamical Analysis of Equivatent
2. Measurememts tobe ta fter. an@ on 30 minyte iIntervats dunng development
(Express in feet and ter D‘6l

5813579




comeomaTion Well Completion Log: Sheet 1/2

Boring or Well No 4G Project _T1nker AFB IRP Phase ITB
Location__Zone No. ¢ Log Recorded By L-N._French
Construction started 12 February 1984 completed 12 February 1984
Development started _14 February 1984 completed 14 February 1984
Total depth drilled (ft) 8 ft.

Hole diameter 6 in.

Drilling method i Hollow-stem auger

Problems encountered during drilling__None

Water source for drilling and completion procedures _None

Number and type of samples collected None; refer to log of adjacent Well 4F.

Sample interval (ft-ft)
Storage method(s)

Casing type _PVC Schedule 40 Diameter 2 in.
Depth of casing (ft) 0-3 fe.
Screen type_PVC Schedule 40 Diameter 2 _in.
Slot size 0-010 in. Screen interval (ft-fty 3 ft-=8 fe.

Type(s) of glue used to join casing_N/A; threaded casing

Type of gravel pack used ==

Amount of gravel pack used ___(see next page)

Grain size distribution of gravel pack — N/A

Lithology of gravel pack _Silica, some rock fragments
Source (company and quarry/pit)____Local source

Interval of gravel pack (ft-ft)y 2 ft.-8 ft.
Interval of bentonite seal (ft-ft) 1.5 ft=2 ft.
Interval of grouting (ft-ft) 0-1.5 ft.

Description of security measures 8-in. steel protective casing and lid; secured by padlock.

Padlock ID No P> Location of key(s)

D-62

54135/9
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CORPORATION

Boring or Well No. 4G

Location

Well Completion Log: Sheet 2/2

Zone No.

4

Construction Schematic

Project Tinker AFB IRP Phase

IIB

Log Recorded By L.N. French

=

L

Gravel
Pack

casing design Also nole composihon of groul, seals and backiill used.

Static level of water before___approx. 1 ft. (fty* and
after 1.5 fe. (ft)* development

Development started 14 February 1984

Development ended 14 February 1984

Quantity of water discharged during development

Type, size/capacity of pump or bailer used for deveiopment

Railer

Depth of open hole inside well 8 ft.
Before development (fty*
After development (ft)*

Development Record

m’l

before sampling.

. Lithotogy ana 2 1.2
Clarity and Qdor st
Time Color of of G:l;rr;souvzeedof Ph C?'ngituc- Remarks
Discharge Discharge Sediment ity
*Well deyeloped by|bailing ag part of gurging| operafion

1. Use EPA 120 1-Methags for Cham-~~: * - 3jyqis of Equivatent
2. Measurements to be taken de
(Express in feet and tentns ot

D- 6 3 1ng on 30 minute intervais durnng deveiopment
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lil‘lklﬁ'l‘l‘lhl CALCULATION SHEET
CORPORATION CALC.NO. __ —~
siGNaTuRe_R: A- Belan RAB parg_ 11/22/83 CHECKED _—~ paTe__11/22/83
PROJECT Tinker Air Force Base, IRP Phase IIB JOB NO. 212-027-04
susJecT__Sample Log - Zone 3 Soils SHEET 1 OF
Sample Sample
Number Type Depth Date Sample Comment
3Aa Soil (3.5-4.5) {11/21/83] SS For Chem. Analysis
3Ab Soil (8.5-10.0) 111/21/83| ss For Chem. Analysis
3Ba Soil (3.5-3.7) 11/22/83] ss
3Bb Soil (8.0-9.5) 11/22/83| SS For Chem. Analysis
3Bc Soil (13.0-14.1)|11/22/83] SS
3Bd Soil (18.0-14.1)|11/22/83} ss For Chem. Analysis
3Ca Waste? (3.0-4.4) |11/22/83f sS For Chem. Analysis
3Cb Soil (8.0-9.4) |[11/22/83] SS For Chem. Analysis
3Da Soil (3.0-4.5) |11/22/83] ss
3Db Soil (8.0-8.5) |[11/22/83} ss
3A(Spec) |Waste? - 11/22/83]| Grab
3Be Soil (20.5-21.5)|11/22/83] sS For Chem. Analysis
3Fa (Alt) |Waste? (2.5-3.8) |11/29/83} ss
3Fb (Alt) [Waste? (4.5-4.8) |11/29/83] SS For Chem. Analysis
3Fe (Alt) |Soil (5.4-5.8) |11/29/83] SS For Chem. Analysis
3A: (Alt) [Waste/soil (2.5-3.8) ]11/29/83} SS For Chem. Analysis
3C- Water Open hole 11/28/83} Bail Cond-74,000; pH 7.6
3F- Water Open hole 11/28/83| Bail Cond-910; pH 7.1
3PVC PVC Casing 11/30/83] N/A Section of new 2" PVC casing
E-3

" 4.81-3361




A St i S e /g Jaal el e o

CORPORATION

SIGNATURE__L:N. French DATE

.......

CALC. NO.

CHECKED DATE

PROJECT Tipker Air Force Base, IRP Phase IIB

JoaNo.212-027-04

suBJECT—Sample Log

SHEET OF SHEETS
Sample Sample
Number Type Depth (ft) Date | Sample Comment
4B.1 Soil 5-6.5 2/8/84 |ss
4B.2 Shale 10-11.5 2/8/84 SS
4B.3 Shale 18-19.5 2/9/84 SS
4B. 4 Soil 0-1.5 2/9/84 |SS
4B.5 Soil 1.5-3 2/9/84 SS For Chem. Analysis
4B.6 Soil 3-4.5 2/9/84 SS For Chem. Analysis
4C.1 Soil 0-1.5 2/9/84 |ss
4C.2 Soil 1.5-3 2/9/84 SS
4C.3 Fill 3-4.5 2/9/84 SS
4C.4 Fill 6 2/9/84 |Grab
4C.5 Soil 8.5-10 2/9/84 SS For Chem. Analysis
4C.6 Soil 13.5-15 2/9/84 |SS
4C.7 Shale 18.5-20 2/9/84 SS
4C.8 Shale/Sand. 23.5-25 2/9/84 |SS
4D.1 Fill 0-1.5 2/9/84 |ss
4D.2 Fill 1.5-3 2/9/84 {SS For Chem. Analysis
4D.3 Fill 3-4.5 2/9/84 |SS
4D.4 Soil 8-9.5 2/9/84 |sS
4D.5 Shale 13-14.5 2/9/84 SS
4D.6 Shale 18-19.5 2/9/84 1SS
4E.1 Soil 0-1.5 2/10/84 |SS
4E.2 Fill 1.5-3 2/10/84 |Ss For Chem. Analysis
4E.3 Fill 3-4.5 2/10/84 |sS For Chem. Analysis
4E.4 Soil 8-9.5 2/10/84 ]SS For Chem. Analysis
4E.5 Shale 13-14.5 2/10/84 {sS For Chem. Analysis
4F.1 Soil 0-1.5 2/10/84 |SS
4F.2 Fill 1.5-3 2/10/84 |ss For Chem. Analysis
4F.3 Fill 3-4.5 2/10/84 SS For Chem. Analysis
4F.4 Shale 8-9.5 2/10/84 |SS
4F.5 Shale 13-14.5 2/10/84 |SS
4F.6 Shale 18-19.5 2/10/84 |SS
2
%
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RADIAN CALCULATION SHEET

CORPORATION

CALC. NO.
SIGNATURE_F - B Blood/K.A. Ferlandp,,e CHECKED DATE
pROJECT__ Tinker Air Force Base, IRP Phase IIB JOB NO,__212-027-04
Sample Log - Zones 1-4
SUBJECT SHEET OF SHEETS
i :
Depth |Depth ;
Well to to Stickup Field {Field |Temp. !
Number | Water [Bottom | (inches] pH Cond. | (°C) | Sampler | Comments
1A 14'8" |4172" 36" 2/13/84 ) 6.5 1100 22 FBB/KAF.
1B 52743 (786" | 31" 2/13/84 { 7.1 600 | 24 "
1C 40'%" 158'1%" 35" 2/14/84 | 6.8 650 17 "
4n  pL',8%5" |5276" | 264" | 2/14/84 | 7.3 900 | 16 "
4F Dry  [18'8" | 29%" | 2/14/84 ; :
4G 3t3" 102" | 23%" |2/15/84 ! 7.0 1200 | 14 "
2/16/84 ' 8.0 600 | 12 " Took many trips
' to fill bottles -
! slow recovery
|
1
3E 621" 77'1" 31% 2/15/84; 6.5 400 16 "
3G 6'11%"9' 55" 28 2/15/84 | 8.0 4000 11 " Took several trips
: f to £ill bottles -
! ! slow recovery
3F 13'2%" 33" 7%" 35% 2/15/84 7.0 i 600 ; "
2A 39'2" |48"5%" | 32k 2/15/84 | 6.5 650 17 | "o
1 32'1" | 42710%" 34% 2/15/84 | 6.5 600 15% " - Well 1 pumped dry
" at night (2/14)
. sampled next morn-
" ing
2 11775 427 7% | 35% 2/15/84 | 6.5 . 900 | - " . Wells 2-7 pumped
; . dry 2/15 - sampled
! following day,
! . 1 2/16
3 7'7" 344" 31 { 2/15/84 | 6.5 850 - "o
4 6'10%"| 40" 3" | 39 { 2/15/84 7.0 1000 14 "o
5 8'6" 32'3" 35% 2/15/84 | 6.8 750 13 "
. !
28 46°'10%" 58'1" 31 2/15/84 6.8 800 18 " ! Pumped 3 pore vold
' | umes, following
. | day 1 pore volume
| ; and sampled
6 7'11" | 32'3" | 35% 2/15/841 7.0 . 700 | 15 " i
1
7 14'10%" 25'8%" 32 2/15/84 | 7.0 f 600 19 " |
8 20'2" | 22'11"] 30% 2/16/84 | NOT MEASURED " Pumped dry in a.m|
; 5 had not recovered
Pond - - - 6.0 f 190 10 " in p.m. - 5 hours
‘ Sample collected | @
' 3/26 - DLR @
E-5 ®
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RADIAN CALCULATION SHEET

CORPORATION

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

CALC. NO.
sigNATUReK: A. Ferland DATE CHECKED DATE
PROJECT Tinker Air Force Base, IRP Phase IIB JOB NO. 212-027-04
SUBJECT Sample Log - Zone 5, Base Water Supply Wells SHEET 1 oF 1 SHEETS
Field Field
Sample Well Date Field | Cond. Temp.
Number Number Sampled pH (umhos) (°F) Sampler Comments
T5-001 1 2/9/84 6.8 200 54 KAF
002 2 2/9/84 7.0 225 60 "
- 3 OUT OF SERVICE
004 4 2/9/84 6.5 240 58 "
005 5 2/9/84 7.0 210 60 "
006 6 OUT OF SHRVICE
007 7 OUT OF SHRVICE
- 8 OUT OF SHRVICE
009 9 2/8/84 7.4 200 50 " Ran 5 mins. only
- 10 PLUGGED AND ABANITONED
011 11 2/8/84 7.0 240 58 " Ran 30 mins.
- 12 OUT OF SHRVICE
013 13 2/8/84 6.6 250 62 "
014 14 2/8/84 7.0 270 60 "
015 15 2/8/84 6.6 270 60 " ! Duplicate samples
016 16 2/8/84 6.6 290 60 "
- 17 OUT OF SHRVICE
018 18 2/9/84 6.5 430 66 " Ran 5 mins. only
018r 18 2/17/84 6.5 550 61 " Ran 5 mins. only
(resample)
019 19 2/9/84 6.1 260 64 " Ran 5 mins. only
019r 19 2/17/84 6.0 300 58 " Ran 5 mins. only
(resample)
020 20 2/8/84 6.8 260 50 " Duplicate samples
021 21 2/7/84 7.1 260 X! "
022 22 2/7/84 7.0 250 64 "
023 23 2/7/84 5.5 190 60 "
024 24 2/9/84 6.5 275 64 " . Air in discharge
025 25 2/7/84 6.9 270 60 " ¢ Adr in discharge
026 26 2/7/84 5.9 250 60 " 2 Duplicate samples
027 27 2/7/84 6.5 220 66 " ! §
028 | 28 OUT OF SHRVICE E-§ 2
\
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Q"A'"'g!"A“ CALC. NO.
siGNATUReW: M. Little pate _ 3/6/84 CHECKED DATE
proJecT _Linker Air Force Base, IRP Phase IIB JOBNO._212-027-04
sussecTSample Log - Well 18 Test Pump SHEET oF SHEETS
Sample Sample
Number Type Location Date Sampler Comment
Time»after pump on - 0806 hrs
T6-001 {Groundwater| Well 18 5 Mar 84 wML 10 mins. 0816
2 " " " 20 0826
3 " " " " 30 0836
4 " " " " 45 0851
5 " " " " 1:00 hr 0906
5 " " " " 1:15 0921
7 " " " " 1:35 0941
8 " " " " 2:00 1006
9 " " " " 2:30 1036
10 " " " " 3:00 1106
11 " " " " 3:35 1140
12 " " " " 4:15 1220 )
13 " " " " 5:00 1305
14 " " " " 6:00 1405 |
15 " " " " 7:00 1505 f
16 " " " " 8:10 1615 3
17 " " " " 9:35 1740 }
18 " " w100 1905 |
19 " " " " 13:00 2105
20 " " " " 16:00 2400
21 " " ) " " 7:00 (625 sample)
T6-022 " " 5 Mar 84 " Trip Blanks
[
g
E-7 §




DEPARTMENT OF THE AIR FORCE

USAF HOSPITAL. TINKER (AFLC)
TINKER AIR FORCE BASE. OKLAHOMA 73148

overo 29 MAR 1984

ATTN OF

E sumiser, Monitoring Well Elevations

ro. Radian Corporation
P.O.Box 9948
Austin,TX 78766
Attn: William Little

1. Well elevations measured by 2854 CES in support of Phase II of Tinker AFB
Installation Restoration Program are provided per your request:

wWell Elevation(ft)

1219.16
1222.09
1223.37
1225.10
1227.78
1243.63
1247.63
1241.82
1223.09
1256.03
1242.49

2. Well head or floor elevations are enclosed as attachment one for the base's
drinking water wells.

3. If this is insufficient data please feel free to contact me at
(405-734-7844).

Cin”

DARREL R. CORNELL, Capt, USAF, BSC 1 Attachment
Bloerwuomnental Engineering Div Water Level Data

E-8

AFLC - Lifeline of the Aerospace Team
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Sampling and Analytical Procedures
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QUALITY ASSURANCE

The bulk of the field sampling procedures were presented in Section
3.0 of the report. The purpose of this Appendix Section is to describe the

quality control and quality assurance aspects of the field program.

Many of the traditional quality assurance techniques (duplicate or
spiked samples, for instance) are designed to test instrument or analyst per-
formance and do not address the needs of a field program of monitoring well
installation. In lieu of such techniques, field practices are built around
a principal of "do it right the first time", and procedures are developed to

insure this. The three main elements of the field QA program are:
'y Record-keeping;
Y Peer review; and
° Technical staff management review.

Eash is discussed below.

Record-Keeping

Each supervising geologist kept field notes as the coring and well
installation activities progressed. In addition, the drilling subcontractor's
team chief also kept field notes. These two sets of notes were compared to
develop the logs of drilling activities shown in Appendix D. Discrepancies

were resolved by reference to the geologic samples collected.

Ground-water samples were collected in accordance with a written
list. The servicing laboratory prepared sample containers and provided them
to the field team, who were working from the same list. After the samples
were logged into the laboratory, the log-in sheets were compared against the
original analytical schedule. All samples were shipped or hand-carried to

the laboratory, accompanied by chain-of-custody forms (Appendix G).
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Peer Review

Each of the supervising geologists served overlapping tours of duty
in the field. This provided all with the opportunity to participate in broad
i portions of the study, rather than focusing on a single zone. Each person
f overlapped with his successor to insure a smooth transition. Once the field
i effort was concluded, the supervising geologists were assigned to write up

separate zones. These writing assignments provided for close coordination

with other members of the field team, so that observations during drilling
and sampling were incorporated into the text. After the drilling logs and
report text were prepared, they were reviewed for completeness and accuracy
by other members of the field team. Thus, each portion of the report was

subjected to peer review before entering the formal review process.

Technical Staff Management Review

After the complete report was finalized by the Project Director,
it was formally reviewed by a senior member of Radian's technical staff
management. This review focused on quality of presentation and soundness of

discussion and recommendations.

FIELD EQUIPMENT CALIBRATION

This program utilized very little in the way of field instrumenta-

tion. The four items of equipment were:

. pH meter (Corning Model 610A with a combination electrode),
standardized daily against pH 7.00 and 10.00 or 4.00 buffers.

. Conductivity meter (YSI Model 33), calibrated before deploy-
ment against an 800 umho standard and daily internal cali-
. bration check ("red line"):
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Water level probe (Soiltest Model 762A), no calibration
required; and

Threshold Limit Value Detector - "TLV meter' (Bacharach

Model 23-7231), zeroed with organic-free air and spanned

with hexane standards. Not used for emissions level data

determinations, but only for field drilling safety.
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Quality Assurance/Quality Control
Program
~ for
Radian Analytical Services
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THE QUALITY ASSURANCE/QUALITY CONTROL PROGRAM
FOR RADIAN ANALYTICAL SERVICES

7y ". .« a8

Radian Analytical Services’ (RAS) objective is to provide high
quality chemical analyses to all clients regardless of the size of the
analytical task. To aid in achieving this goal, a strong quality assurance
program and rigid quality control practices are integral parts of all
analyses. This document describes these quality assurance/quality control

protocols for the Radian Analytical Services laboratories.

The basic quality control program includes procedures for sample
handling, calibration, spiking and replicate analyses, analysis of QC test
samples, equipment maintenance, and supplies control. These procedures can
be integrated with a client's additional requirements, such as spiking
studies, analysis of replicate samples, linearity determinations, and

stability studies.

The quality assurance program consists of the frequent submission
of blind QA samples, duplicates, and spiked sample splits. Also included
are personnel training, analytical methodologies, sample control procedures,

data handling, and equipment maintenance and calibratiomns.

F-13
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1.0 QA Organization/Policy

The objective of Radian's quality assurance/quality control program
is to assure, assess, and document the precision, accuracy, and adequacy of
data obtained from chemical analysis and to assure the technical accuracy of

the results obtained for all samples.

Radian has organized the quality assurance function within the
company to allow complete independence of program review. Radian's Quality
Assurance Director reports directly to the Vice President of the Technical
Staff. This position provides independent reviews at all levels of the
technical staff and laboratory organization and allows immediate access to

Radian's top management on QA~related matters.

The QA Director's involvement may be limited to a review of quality
control practices or as extensive as active development and implementation of
quality control procedures and statistical data analysis. The QA Director may
be asked to contribute expertise and assistance when a need is perceived by

either the client, the techmnical staff, or the management staff.

Because of the large number of samples analyzed by RAS, a QA coordinator

has been assigned to monitor and maintain an effective QA/QC program for these
laboratories. The RAS Quality Assurance Coordinator, directly responsible to
the Corporate QA Director, serves as an independent auditor of all RAS labora-

tories. The responsibilities of the RAS QA Coordinator are as follows:
[ Monitor QA/QC within RAS laboratories,

Supervise the preparation of blind audit samples,

- .- P T U S PSRN S U N S N L T S
--------------------------
--------
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® inform the Director of RAS and the corporate QA Director of

quality assurance problems,
e summarize and report QA activities in the laboratories,
L] document all QA and QC procedures within RAS,
° act as liaison between the corporate QA Director and RAS,

L] provide QA data to the corporate QA Director for inclusion in

the corporate QA reports.

The RAS laboratory managers function as the quality control coor-
dinators in each particular analytical area. Their efforts are coordinated

and monitored by the QA Coordinator.

Quality control coordinators serve as a focal point for all QC
activities pertaining to each RAS laboratory. They work as a committee
coordinated by the RAS Quality Assurance Coordinator. Their activities
include the following:

L monitor the QA/QC activities of the laboratory area,

L] inform the Director of Analytical Services and the QA coor-

dinator of QC problems and needs.

e summarize, document, and report quality control activities

and data generated in the laboratory,

F-15




L provide documentation of all QC procedures in the laboratory,

® maintains summaries of QC activities and data in a form
suitable for client review upon request.

2.0 Quality Control for Laboratory Analyses

Radian Analytical Services has developed and implemented quality
control procedures for all of the analyses performed in the laboratory. The
laboratory quality control program pfovides an effective and efficient laboratory
protocol for QC regardless of the size or scope of the analytical requirements.
Approved analytical methods are used whenever available. When approved methods
are not available, a method is developed by the Radian technical staff, and
a technical note written describing the method. The quality control procedures
are designed to insure that the standard operating procedures and quality control

protocols are being followed and accurate results are obtained.

The general quality control program utilized in each laboratory
includes consideration of the following areas:

personnel training and certification,
analytical methodology documentation,
sample handling and control,
laboratory facilities and equipment,
calibration and standards,

data handling and documentatioﬁ,

quality control check samples,

The general approach to quality control in each of these areas
is discussed in the remainder of this section.

F-16
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RADIAN

SOMPORATION
5 2.1 Personnel Training and Certification
‘

The successful implementation of any QA/QC program is determined
by the training and dedication of the laboratory personnel. The quality and

consistency of data should be independent of the analyst. With the proper
training and supervision, an analyst will be able to obtain quality data by

U,

the use of proven methodology. Periodic assessment of training requirements

and certification are performed to maintain a high level of laboratory aware-

»

ness.

- The training and certification methods employed in the RAS laboratories
are briefly described below:

® study of laboratory standard operating procedures,

) study of QA manual,

°® observation of experienced operators/analysts,

® study of operating manuals,

o instruction by the laboratory manager on all aspects of the
analysis,

® perform the analysis under the direct supervision of the

laboratory manager,

L] perform analysis under supervision of experienced personnel,

° analysis of blind QC samples prepared by laboratory QC coor-

dinator,

® participation in in~-house seminars on laboratory methods and

procedures.

F-17




PERSONNEL TRAINING RECORD

Employee

Employee Number

Date of Employment

Laboratory Orientation:

Upon completion of each phase of personnel training the employee
and Laboratory Manager will initial and date the step completed.

L The RAS laboratory Standard Operating Procedures have
been read and understood.

Employee Lab Mgr. Date

® ' The RAS Quality Assurance manual has been read and
the procedures for the laboratory in which the employee
worker have been explained.

Employee Lab Mgr. Date

® Operation manuals for instruments with which the
employee performs analyses have been studied and
the procedures for operation and maintenance are
understood.

Instrument Employee Lab Mgr. Date Instrument Employee Lab Mgr. Date

Figure 2-1.
F-18
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Test Specific Training:

Each specific test performed in the RAS laboratories involves

procedures which may be unique. The steps involved in training an employee
are:

L Instruction by the Laboratory Manager on all aspects
of the analysis,

® Observation of experienced operators/analysts,
L Perform the analysis under supervision of the laboratory
manager,

® Perform analysis of QA samples submitted by the QA
coordinator, and

L] Participation in in-house seminars on laboratory
methods and procedures.

The following table is to be completed by dating and initialing
by the employee and Laboratory Manager upon completion of each step.

Perform the Analysis of
Method Instruction Observation Analysis QA samples Seminars

Figure 2-1. (Cont'd)

]
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All RAS personnel must complete a quality control training program.

This system includes motivation toward producing data of acceptable quality

and involves "

practice work" by new employees. New personnel are made aware

of the quality standards established by RAS and the reasons for those standards.
They are made aware of the various ways of achieving and maintaining quality
data. After an employee has been trained to use a method and the work validated
by the laboratory manager, the employee is certified to perform the analysis.

As these people progress to higher degrees of proficiency, their accomplish-
ments are reviewed and then documented. Documentation of proficiency training
is maintained by the QC Coordinator for each laboratory technician using the
two-page form shown in Figure 2-1.

2.2 Analytical Methodologies

All analytical procedures followed in the RAS laboratories are docu-
mented in a methods manual for the specific laboratory. A set of standard
operating procedures (SOP) has been established for each analysis to insure
consistency. Most methods used are directly from an approved analytical manual,

e.g., EPA methods, APHA Standard Methods for Water and Wastewater, ASTM, etc.

Methodologies may contain the following information:

method title,

scope of method,

summary of interferences, and applications,
concentration ranges and detection limits,
safety precautions,

required equipment and materials,
standardization directions,

detailed analytical procedure,
calculations, with examples,

reporting method,

precision and accuracy statement,

references.

F-20
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Sample Control and Record Keeping

The Radian Analytical Services Sample Control Center is a controlled
access area. Only employees of the Sample Control Center have access to
sample receiving, sample storage, documentation files, and the computer
terminals. Analysts check out samples under the supervision of the sample
control personnel. All samples are stored in locked storage areas. Sample
tracking is maintained by a computerized laboratory management system and

a sample checkout logbook. The RAS Sacramento laboratory is linked to the
central processing unit of the computer in Austin via a dedicated phone line.
This insures that the laboratories are in constant communication. All sample

information and data entries can be immediately accessed at either locatiom.

Detailed record keeping and control of samples are essential for
effective laboratory operation. All samples received for analysis in the
Radian Analytical Service laboratories are processed through the Sample and
Analysis Management System (SAM). Radian Corporation's SAM is a software
and hardware system for controlling and handling information for the
analytical laboratory. SAM provides a dynamic, easy-to-use method for
tracking, scheduling, reporting, and laboratory management. The system
has been designed to accommodate and promoté good laboratory management
practices by providing high visibility of the information laboratory
managers need to make good decisions regarding schedules and priority. The
system is designed around a Data General Nova-IV computer with a 64K-byte
memory. It also includes a 65M-byte disk drive and a line printer with
plotting capabilities. Data is entered via a TEC terminal and CRT. All
data stored on the disk is backed up on magnetic tape to prevent loss in
the event of a system malfunction. The system is designed so that an
individual designated as the principal operator can process the required
paperwork for a large laboratory with little difficulty. The approach
centralizes information input and data retrieval, and provides the mechanism

for organized, up-to-date laboratory performance monitoring.

F-21
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SAM maintains complete client information files, generates laboratory
status reports, flags sample analyses which are overdue, accepts analysis results

manually or automatically, and generates reports and invoices.

The Sample Control Center and SAM have six basic functiouns:

° sample receipts and logging,

® sample storage and maintenance of sample integrity,
° laboratory status reporting,

° document control,

() data compilation and reporting, and

. invoicing.

In order to assure the integrity of a sample and the accompanying
documentation, a security plan has been established, This plan consists of

three parts:

) chain of custody,
® secured refrigerated storage, and
. document control.

The progression of samples and documentation through the Sample Control
Center and the analytical laboratories is presented in Figure 2-2. Detailed

descriptions of each sample control function are presented below:

° Samples are received from the commercial carrier at Radian's

shipping and receiving facilities by the receiving clerk.

® Within one hour of arrival, the samples are accepted by RAS sample

control personnel,
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® All shipping containers and security seals, when appropriate,

are inspected for physical damage or evidence of tampering.

] The samples are unpacked in the sample receiving area by the
RAS sample custodian. The method of shipment, shipping con-
tainer integrity, condition of samples, the number of samples/
container, integrity of the security seal, and accompanying
documentation are noted. Sample identification is verified
against custody documents. The enclosed chain-of-custody
forms, Figure 2-3, when required, are completed and filed
with the shipping and receiving documentation. In the event
that peculiarities are noted, the project officer or client

is immediately advised of the irregularity.

L] Samples are logged into a bound sample logbook, Figure 2-4.
Again, sample identity is verified. All discrepancies are
noted in the logbook.

L The handwritten logbook and all documentation are transferred

to the Sample Control Center.

L] The samples are logged into the SAM system. Each batch of
samples is assigned a consecutive work order number by the
system. Analytical requirements for each sample are entered

into the computer.

L] Hard copy of the work order and other information is printed
and filed with the received documentation in the Sample Control

Center.

L Labels are printed and secured to each sample. Label infor-
mation includes sample number, identification, storage loc-

ation, and analytical requirements.
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CORPORATION
CHAIN OF CUSTODY RECORD

Fieid Sample No.

Company Sampled/Address
Sample Point Description

Stream Characteristics:
Temperature Flow pH
Visual Observations/Comments

Collector's Name Date/Time Sampled
Amount of Sample Collected
Sample Description
Storeat: [J Ambient [J5°C [ -10°C [ Other

T Caution - No more sample available 0 Return unused portion of sample [ Discard unused portions
Other instructions - Special Handling - Hazards

C Hazardous sample (see below) O Non-hazardous sampie

C Toxie O Skin irritant O Flammable (FP< 40°C)
3 Pyrophoric O Lachrymator O Shock sensitive

C Acidic O Blological O Carcinogenic - suspect
T Caustic O Peroxide O Radioactive

C Other

Sample Allocation/Chain of Possession:
Organization Name

Received By Date Received Time
Transported By Lab Sampie No.
Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

Inciusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.
Comments

inclusive Dates of Possession

Figure 2-3. Chain or Custody Record
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‘P RADIAN
\Z Lab No.
. Company Quoted §
& Facility Sample $ R§f§§5§§
F Misc $ Date Due
Rep Total $ Samples
b Phone Inv by (CPR) Keep for
[ Report % Surcharge Keep til
: to % Disc: All Disp (RD)
h # Reports # Invoices
9 Attn Work ID
[ Inv Taken
1 to Trans
Type
Condition
Attn Comments:
s P.0. #
| Expires
Location:
F pn——
ﬁi Dash No. Sample Description Analysis Required QA

Figure 2-4, Sample Log Sheet
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Data sheets and work sheets are printed for each batch of samples

and distributed to the appropriate laboratory managers. The
work sheets list sample numbers, sample identification, storage
location, and analytical requirements.. Data sheets are for
results and contain only the parameters to be determined by a

given laboratory.

Following sample logging, the samples are placed in the desig-

nated locked storage area.

Subsequent sample custody is documented and all transactions

witnessed by sample control personnel.

The analyst retrieves the samples from the Sample Control Center

by sample number and storage location.

The Sample checkout log (Figure 2-5) is completed by the analyst,

noting the laboratory to which the sample is being removed.

After analysis, or when the required aliquot is removed, the
sample is returned to the Sample Control Center and return is

noted in the sample checkout log.
The sample is returned to the designated storage location.

When requested, addition chain-of-custody documentation can be
provided using a SAM-generated document (Figure 2-6). This
document can be retained by sample control to provide a more
easily retrievable record of sample custody within the analytical

laboratory.

The sample is stored until the assigned time or written permission
is given to either properly dispose of or return the sample to

the client.
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All documentation, including shipping documents, field sampling
documents, computer-generated log sheets, chain-of-custody
forms, laboratory data sheets, final computer reports, and other
documents, are maintained in the sample control area. All
reports are kept in locked filing cabinets. As with the sample

storage area, the document storage area is limited-access.

All storage areas are within the Sample Control Center and are

locked whe~ not in use. Access to the storage area is limited to sample control

personnel or other RAS employees accompanied by sample control personnel. There

are four storage locations that are used depending on the sample and the required
analyses. They are:

L ambient storage for samples that do not require refrigeration,

L 4%¢ storage for most samples requiring water quality analysis
and extractable organics,

® 4°¢ storage for samples requiring volatile organic analysis, and

°

-20% storage for extracts and samples that require freezing.
A temperature log is maintained to monitor the cold storage facilities.

2.4 Laboratory Facilities and Equipment

A clean well-lighted, and well maintained laboratory is essential
for accurate analytical results. Each laboratory is well-lighted, air

conditioned and equipped with chemical fume hoods. Instrumentation that may

emit noxious odors is vented extermnally.
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Quality Control of Equipment and Supplies

Each laboratory QC program includes detailed requirements for
equipment and supplies. Reagents, solvents, and standards with specific
levels of purity are used as specified by the analytical protocol. Specific

GC column materials, glassware and sample handling equipment are also specified.

The quality control procedures for equipment and supplies generally include

[ the following items:
i‘ e operator checklists for required supplies,

L documentation and reporting of all deviations from specified

instrument performance,

L4 procedhres for testing for purity of reagents,

L] tolerances for calibrated glassware where applicable,
L] monitoring of refrigerated storage space,

L] maintenance logbooks,

° service contracts on analytical instrumentatiom.

Quality control procedures during sample preparation include the
preparation of reagent or solvent blanks. Additional quality control

techniques implemented in sample preparation include:
L deionized water piped into all laboratories, monitored daily,

® purchasing high purity distilled-in-glass solvents in large

quantities from a single lot,
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L use of Ultrex acids in trace metal digestion,

® cleaning of organic glassware with chromic acid or firing in
a kiln at 450°cC,

L cleaning of trace metal glassware with nitric acid,
® use of organic-free water prepared at Radian by distillation
over alkaline permanganate under nitrogen atomsphere in all-

glass still,

L] use of volatile-free water prepared by purging organic-free

water with nitrogen,

o sample preparation performed by experienced technical personnel

under the supervision of senior level analysts.

2.5 Quality Control for Standards and Calibration

The quality of all test results is greatly impacted by the cali-
bration procedures used. Calibration procedures and standards should be
specified for all equipment and supplies used in the test procedure.
Traceability to common standards is essential for test procedures to be used
in multiple laboratories. Quality control procedures for standards and

calibrations include the following considerations:

® written, detailed calibration instructions,
L preparation procedures for secondary standards, when applicable,
e requirements for frequency of calibrationm,
) recordkeeping of all calibrations and standards used,
F-32
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° quality control charts for recording results from multiple

calibrations,
® evaluation of internal standards, and
® tolerances for calibration requirements.

All calibration standards are prepared from NBS-traceable, EPA certified,
or primary standard materials. Daily logs are maintained to monitor instru-

ment response to a given standard.

v

Quality Control Test Samples

ey

Routine quality control samples to be analyzed concurrently with
d client samples are a significant portion of the RAS laboratory quality com-

trol programs. The purpose of these checks is twofold: 1) to assure that

samples being analyzed satisfy predetermined standards of accuracy, and 2)

to measure and document achieved levels of accuracy and precision.

; There are many different types of quality control samples which
could be used for these purposes. The correct combination of these will
depend on the complexity of the test method and the desired degree of
accuracy. The following quality control parameters are general considera-

tions for Radian's quality control for test methods.

Interferences

The analytical results of a test method might be affected by
interferences from the glassware, solvents, reagents, or the sample matrix.
Blank samples which are subjected to conditions similar to samples being
analyzed are used to evaluate the purity of laboratory reagents. The fre-
quency of blank analysis is method dependent. For example, a laboratory or

field blank is analyzed after each GC/MS volatile organic analysis with high

levels for any of the pollutants. Ten percent of the samples from a
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given sample batch are spiked with a known standard. Spike recovery data

are calculated to determine matrix interference.
- Precision

The precision or repeatability of a test method is required for
proper interpretation and weighting of the data. Replicate samples or
standards are used to determine the precision on a regular basis. The
precision of multiple analyses are compared against predatermined precision
limits to determine their acceptability. The precision is usually reported
as a standard deviation or repeatability statistic and often depends on the
concentration of the parameters analyzed. Replicate analyses are defined
as separate digestions or extractions of the same sample, when possible.
The percentage difference or range between replicate analyses is also used

to monitor precision.

Reproducibility

The reproducibility of a test method refers to the repeatability
over a period of time. How well will analytical results repeated a month
later agree with today's results? Reproducibility can be measured by the
repeated analysis of samples from a previous time period or by analysis by

more than one laboratory or laboratory technician.

Qualitative Specificity

In the analysis of complex sample matrices containing multiple
components, the use of a single method can lead to misidentification of
compounds. The misidentification can be detected by repeated analysis of
standards containing the compounds of interest or by independent analysis by
a more specific method. For example, mass spectral confirmation can be used

to evaluate misidentification problems in the GC laboratory.
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2.6 Documentation and Data Handling

Documentation of methods, procedures, and results is an essential
aspect of a QA/QC program.

Adequate documentation is required for an instrument maintenance
system. RAS laboratories use an individual logbook, which is kept at each
instrument, to record all calibration and maintenance activities. This

logbook gives a chronology of that instrument's installation, operationm,

calibrations, maintenance, malfunction, and repairs. An accompanying binder
includes all pertinent manufacturing information, service manuals, and

similar reference materials.

+ Directions for calibrations and maintenance, along with appropriate
forms and checklists, are maintained in a manual accompanying the logbook.

L The directions specify the required frequency for calibrations and main-

ii tenance, the tolerances for calibrations, and the action to be taken when

calibration requirements are not met.

In this system, there is a single source for reference purposes as

well as record keeping. All the instrument logbooks are reviewed periodically
by the quality assurance coordinator and laboratory manager. A record of these

logbook checks is maintained by the QA coordinator.

Work sheets have been developed to.insure consistent laboratory
data entry for most parameters determined in the laboratories. These sheets
are designed to organize the data in a clear and logical manner, and to
simplify calculations. The work sheets are divided into various sections
including a section for reporting calibration standards and blank values
and a section for plotting calibration curves. These work sheets are usually
a standard data entry form which the laboratory technician enters in his/her
bound lab notebook. When automated calibration is not applicable, electronic
calculators are available in the laboratories to generate calibration curves
by the method of least squates. Thus errors in reading calibration curves

and calculating data are minimized. After an analysis
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is completed and a data sheet filled out, the laboratory manager checks the
data for completeness and approves the data sheet. After the data have been
entered into the SAM system, an updated data sheet is issued to the laboratory
manager. When the work is complete, a preliminary report is printed and
distributed to the contributing laboratory managers for the final data check

and approval. A final report is printed, certified by the laboratory manager,
and forwarded to the client.

Proper documentation of quality assurance and quality control
activities is an essential requirement. Documentation is needed to demonstrate
that quality control activities were completed as scheduled and to communicate
the results of the QC tests to laboratory managers and clients. Documentation

of QA results is required to provide feedback for improvement of quality
control programs.

Quality control documentation should be timely in order for feed-
back to occur. Daily reporting to laboratory managers is mandatory. Forms
are designed to organize the QC data in a clear and logical manner, and to.
simplify calculations. Control charts are another excellent tool for summarizing
quality control test results.

As part of Radian's QA audit program weekly reports summarizing
audit results in the laboratories are prepared and distributed to QC
coordinators.

3.0 Quality Assurance Audits

The quality assurance audit program of the RAS laboratories is
conducted by the RAS QA Coordinator in conjunction with the corporate QA
Director. The program consists of the following:

° QA standards are prepared using EPA certified standards, NBS
standards, primary standard materials, and NBS-traceable
compounds. All standards preparations are recorded in the QA

Sample logbook (Figure 3-1).
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Standard No. QAS

v

QA type

Prep date Prepared by Verified by

Standard source

Sample matrix

* Parameters

Preparation methad Final vol

Figure 3-1, Standards preparation logbook
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Calculations

~Sample Distribution
Date SAM No. Client Remarks

Figure 3-1, (Cont.)
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° An inventory of stock standards is maintained within the

limits of published stability data. This decreases the time

required for daily standard preparation.

o Duplicate samples are requested from clients. These are blind
to the laboratory and the client is not billed for the duplicate.

L Blind QA samples are submitted through the Sample Control
Center to all laboratories. The parameters and concentration

levels are selected by the RAS Quality Assurance Coordinator.

e Laboratory managers submit, via a "QA Alert Form" (Figure3-2).
a list of the types of QA samples needed the following week.
This insures that the parameters with which there have been
problems are included in the sample.

° Monthly reports are issued from the RAS QA Coordinator (Fig. 3-3).
These are submitted to the corporate QA Director, laboratory
managers and Director of RAS. Managers are notified immediately

of major problems with the results of analysis of a QA sample.

° The results of the program are summarized on a quarterly basis

for Radian's management.

In addition to the continuous audit. program, provisions for third
party review are made with each client's work. Radian Analytical Services

welcomes onsite audits, performance samples, and independent evaluations.
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Matrix requirements:

. RADIAN
- CORPORATION
. QA ALERT FORM
E QA standard for the week of
B NPDES RCRA metals __ pesticide
b Form A water __ amions __ 0C op __
5 Form B water __ herbicide __
; metals __
Form C water __ EPA 601 624
metals __ 602 _ 625 _
organics __ - -
B/N _  Acids __  A/N _
ToC _ Tox _ MS VOA __  GC VOA __
pPcB

Concentration requirements:

Special Standards/Instructions

Individual Parameters

Py ———— DNCAO AL
e e T T T Ui A A e et e v
. . oD P S PPN N

Date Mgr

Figure 3-2.
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ANALYTICAL SERVICES
MONTHLY QA REPORT

P

QA prep report for the month of

Certified Analyzed % Date
Order No. Lab Parameter Value Value Recovery Reported

E}
PO

'u'l'.'.'l'l.-

Figure 3-3. Monthly QA Report
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3.1 Data Review and Validation

All analysis results are entered into the SAM computer system.
Following completion of the analyses, a preliminary report is printed and
returned to the appropriate laboratory manager for review and validation. A
final report is printed after the certification by the manager. This report
is signed and approved by the laboratory manager before being forwarded to
the client. The following diagram (Fig. 3-4) illustrates the data flow for
a typical sample analysis.

Upon completion of the analysis and before the final data are issued,
the results of the QA audit samples are compared to the certified values.
These results are plotted on control charts. Separate control charts are
maintained for each analysis. If results are outside the accepted control
limits, the analytical results are held until the problem is resolved.

-

3.2 Control Charts

Quality control charts are maintained for both accuracy and pre-
cision. Both charts are structured as shown in Figure 3-5. The main portions
of the chart are the center line and the two control limits. The center line
is the 100% or total recovery/total agreement of analytical results. The

upper and lower control limits are calculated from historical data.
Control charts for accuracy are constructed as follows:

Precent recovery of standards (PST):
analyzed value

PST = 100 x certified value
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Figure 3-4.

Data Flow
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Figure 3-5. Control Chart
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Percent recovery of spikes in samples (Pgp):

analvzed value - background value
spike

PSP = 100 x

From a set of analyses, the average percent recovery (?):

o

—- Z P
P = 1=1 i
n

The standard deviation for percent recovery (Sg):

n n 2
S = z Pi - z Pi n
i=]1 i=1
n-1

23]

The upper and lower control limits are therefore

UCL==F+3SR
LCL = P - 35

An analysis is out of control when either of the two conditioms apply:

1) Any results outside the control limits

2) Seven successive results on the.same side of the control line

Control charts for precision are also constructed. Precision is a
function of the concentration range of the analyte. The closer the result
is to the analytical detection limit, the more imprecise the data become
on a percentage scale. Figure 3-6 illustrates the relationship between
detection limit and precision for a typical methodology. Because of this
concentratica dependence, precision control charts need to be developed for
specific concentration ranges for each analyte. For duplicate samples A and

the ratio of the values of A and B are plotted.
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Figure 3-6. Relationship between Detection Limit and Precision




3.3 Concurrent Review

Upon review of analytical results of QA audit samples, the OA
Coordinator will schedule a meeting with the laboratory manager if there
are any tests out of control or which are deviant from an expected precision/

accuracy norm. The purpose of this meeting is to:

E L] review raw data and determine if there is an

" explanation for the deviance.

Y L] outline analyses of quality control and/or quality
.

assurance samples to further define the problem

and its solutionm.

° establish a schedule for monitoring the analysis
after a solution is implemented, to assure that the

problem does not recur.

Involvement of the laboratory manager in the problem assessment and solution

is essential to a mutual committment to a quality analytical laboratory.
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oy

-] -
2 FIELD SaMPLE No. _C /\.ze:‘/,l
. - .
- CoMPANY SAMPLED/ADDRESS _L’/.‘LM AFEL . U_,O/< lappoma
i_ SAMPLE PoINT DESCRIPTION (NS — & FexT Aaless
STREAM CHARACTERISTICS:
; TEMPERATURE - Frow - PH —
i ViSuAL OBSERVATIONS/COMMENTS _ S 2 ¢ ‘4/_. é?z e ﬁ 2t O é«.:
. . A
¢ CoLLECTOR'S Name ok ﬂfs (. IN} DATE/TINE SAMPLED //'/2/ /J’Qi 5= f) 122 /9_}
q Anount oF SawpLe CouLecten 7 Or T (Tars
.

SapLE DESCRIPTION w&zf& (2\ (CAmPLES
STORE AT: D AmBIENT [:] 5°C -10°C D OTHER

D CAUTION - NO MORE SAMPLE AVA] RETURN ALL PORTIONS m RETURN UNUSED PORTION OF SAMPLE

/
OTMER INSTRUCTIONS - SPECIAL HANDLING - HazARDS __/FOLS bl OneTe SHp PL &S
CarEoe [T /an LY ki 2:dN]

NHAuanous SAMPLE ORI ?‘Jo‘lf /“f""‘f Ce, [] NON-HAZARDOUS SAMPLE

MR u B AP

[ Toxic |:] SKIN IRRITANT i] FuamasLe (FP 40°C)
[] Pyropuor1c - [] LacrYmATOR [_] SwocK SENSITIVE

(] Acinic E BrovLosicau g CARCINOGENIC - SUSPECT
[ Caustic {_] Perox1DE ._] Raproactive

(] Otuer

SAMPLE ALLOCATION / CHAIN.OF POSSESSION: .
Oreanization Nave _/2/C ke MBEL AN [LRE/I8N CDl P

. >
Recervep sy __ 2, c & 23 L Hx/ DATE RECEIVEd //Za/- 2/~

Las SampLE No. —— . CoMMENTS -—

IncLusive Dates oF Possession

ORGANIZATION NAME Wﬂﬁﬂ.@

Receivep By 4 DATE RECEIVED
LA SAmPLE lo: ‘6“\"0‘:@ COMMENTS

IncLusive DaTes oF Possession

OrGANIZATION NamE

Recetvep BY DATE RECEIVED
LAB SampLE No. CommMenTS

IncLusive DATES OF POSSESSION
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mm CHAIN OF CUSTQDY RECORD

VR ™

F1ELD SawPLE No. _

Company SampLep/Avoress _ /57 /’/A/@z A7z
SAMPLE PoINT DESCRIPTION L LES o), n ON LS

€or Chewicd Ppclyscir ¢ .fc—/ ry e Mot €, !
STREAM CHARACTERISTICS: 7w g s ~ o fon “"‘/7""-

TEMPERATURE —_— Frow —_ PH —~——
VisuaL OBSERVATIONS/COMMENTS __ Somp, (auTe  anlicl
COLLECTOR’S NAME OE And DATE/WM SAMPLED 29 / 23

Amount of SampLE COLLECTED N
SampLE DESCRIPTION only

STORE AT: D AMBIENT ﬁ 5°C D -10°C Mﬂruen .[c_cL

D CAUTION - NO MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS anuan UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS = SPECIAL HANDLING ~ HAZARDS

Xﬂmamus SAMPLE (SEE BELOW) D NON-HAZARDOUS SAMPLE
[] Toxic [] Skin tRRITANT [ ] Feamusie (FP 40°C)
{ ] Pyroporic - [] LacHrYmaTOR {_] Smock SENSITIVE
[]J Acipic [ BrorosicaL i_] CARCINOGENIC - SUSPECT
. [ Caustic [_] Peroxipe ] RaproacTive
MO?HER _U_AL/_QALDQML/ :
SaMpLE ALLOCATION / CHALN © 5Nf . )
ORGANIZATION NAME MWE@&M[M._M@V
Receivep sy _ _— Date recerven V1 "30-%3
Las SampLE No. ‘b‘f’ol’]ﬂ(_ ) - CommenTs

IncLusive DATES OF Possession

ORGANIZATION NAME
Receivep sy Date ReCEIVED
LaB SampLE Ro. CommeNnTs

IncLusive DaTes oF Possession

ORGANIZATION NAME
ReceIveD BY DATE RECEIVED
LAB SamMPLE No. CommeENTS

IncLusive DaTES OF Possession
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CHAIN OF CUSTODY RECORD

F1ELD SamPLE No. _&_3 .

CoMPANY SAMPLED/ADDRESS y o kcr ANFB  Dklabose

STREAM CHARACTERISTICS:

_&ILA

SaupLE PoINT DESCRIPTION %L&MM&MMMMo\
well

TEMPERATURE FLow — PH —_

VisuaL OBSERVAT10NS/COMMENTS -_

CoLLECTOR’S Name -ﬁ-‘-&-ﬁﬁ[&& DATE/Time SAMPLED _Zz.é&lﬂj_éﬁjl
AmouNT OF SAMPLE COLLECTED -

SampLe DescripTion 2= /NCH  PY & CAS Y &

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

F STORE AT: m heient  []5°C  []-10°C NOTNER %&&L/ (»/

D CAUTION - NO MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS

RETURN UNUSED PORTION OF SAMPLE

A+ A

D HAZARDOUS SAMPLE (SEE BELOW)

D Tox1c

D PYROPMORIC -

[:[ Aciptc

D CausTIC

|j SKIN IRRITANT
D LACHRYMATOR
C BroLoGicaL

D PEROXIDE

R(Non-umnoous SAMPLE

[] FrammasLe (FP 40°C)
D SHOCK SENSITIVE
1:] CARCINOGENIC - SUSPECT

] RADIOACTIVE

El OTHER

SampLE ALLocaTion / CHAIN OF PQSSESSION:
OrGanIZATION Name ILA’J

.................................
'''''''''''''''''''''''''''''''''''''''
.....

ReCEIVED BY 7%4:_)_{&_2_._ bare seceves /1 /ey
Las SAMPLE N7 4-00- (1, ——__ Comments
IncLusive DATES oF POSSESSION _
ORGANIZATION NAME
Receivep BY DATE Recelved
LaB SampLE Nho. —_ COMMENTS
IncLusive DaTEs oF Possession
" ORGANIZATION NAME —
Receivep BY DATE RECEIVED
Lag SampLE No. ComMENTS
IncLusive DATES oF PosSSESSION
G-5
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CHAIN OF CUSTODY RECORD
Field Sample No._T 5.5

Company Sampled/Address fnj“r AFB
Sampie Point Ducdpﬂon_ﬁ?_’ﬁ._‘;_g »ehole B

Stream Characteristics:
/ (rem— P——

Temperature Flow __ pH

Visual Observations/Comments

Collector's Name LA FAluch Date/Time Sampled 2 -7 — 8%
Amount of Sample COlloctoq

Sampie Description 527/

Storeat: O Amblent (I15°C J{ -10°C O Other

k Caution - No more sample available O Retumn unused portion of sample O Discard unused portions
Other instructions - Special Handling - Hazards

& Hazardous sampie (see below) O Non-hazardous sample ‘ )

O Toxic . Q Skin irritant O Flammabie (FP< 40°C)

O Pyrophoric 0 Lachrymator {0 Shock sensitive

O Acidic 0 Blological O Carcinogenic - suspect

O Caustic (J Peroxide Radioactive .
O Other Srte. o fovann judusbies wae % foc

Sample Allocation/Chgin ot Possessian: __ -
Organization Name %ﬂ%ﬂ&m«m —
Received By %«%&l MA. Date Received_2A1-ZBZT rime __1.30

A
Transported By 124 T4 O Lab Sempie No. _ 2102047 -O|
Comments
inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sampie No.
Comments
Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession
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CHAIN OF CUSTODY RECORD

Company Sampied/Address T oiker AFB

Sample Point Description M&M /1

Stream Characteristics:
Temperature
Visual Observations/Comments

Collector's Name __ & Tlnch . Date/Time Sampled ___Z ~ ?iﬁl

Amount of Sampie Collected
Sample Description
Storeat: [JAmbient 05°C [ -10°C O Other

Fleld Sampie No. 43 ¢ Q

= Flow ___ - pH —

ﬂpautlon - No more sample available O Retum unused portion of sampie [ Discard unused portions
Other Instructions - Special Handling - Hazards

MHmmus sample (see below) O Non-hazardous sample )
O Toxic ) O Skin iritant _ O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Acidic O Blological 0 Carcinogenic - suspect

O Caustic O Peroxide ) Radioactive :

O Other &MMMM,@X
Sample Allocation/Ch In]oﬁ Possession: .

Organization Name Wﬁw

Received By C Date Received A1t %f  Time_94.30

Transported By- 14 Y () Lab SampieNo. __ 2403027 -OX
Comments
Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.
Comments

inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.
Comments

inclusive Dates of Possession
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CORPORATION
CHAIN OF CUSTODY RECORD

Field Sampie No. YC. s

Company Sampled/Address Tm/tln AFLB

Sample Point Description

Stream Characteristics:
Temperature — Flow____ ~— pH ___—
Visual Observations/Comments

CollectorsName _ LN Faloach- —  paterTime sampled 2= F—F %
Amount of Sample Colloctoq aﬂ/t

Sampie Description

Storeat: (] Ambient C15°C W -10°C O Other

&Cautlon - No more sample available O Return unused portion of sample U Discard unused portions
Other Instructions - Special Handling - Hazards

J{ Hazardous sample (see below) O Non-hazardous sampie )
O Toxie ) O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Aecidic O Blological O Carcinogenic - suspect

O Caustic
O Other

Sample Allocation/Chgin of Possession:

' : g R'adlolctlvo {
Organization Name _ {44\ LA ‘/_

. Recsived By XA 70 Date Received 1 T5F  Time 1.20
g ' Lab Sample No.__2H403D%1 O

Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

Organization Name
Received By : Date Received Time
Transported By Lab Sample No.
Comments
inclusive Dates of Possession

.....................................
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CHAIN OF CUSTODY RECORD

Fleld Sample No. LZ

Company Sampled/Address __ T1nbeen  AFESR

Sample Point Description_Ze. £, Beovehole D

Stream Characteristics:
Temperature — Flow______—— pH ____ —
- Visual Observations/Comments
5
; Collector's Name LN Frewneh. Date/Time Sampled __e2~ 354
Amount of Ssmpie Collected Fr
Sampie Description
& Storeat: I Amblent O5°C (X -10°C O Other

R Caution - No more sample available 0 Retum unused portion of sampie O Discard unused portions
Other Instructions - Special Handling - Hazards

YY"

M_Haurdom sampie (see below) O Non-hazardous sample

O Toxie _ O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

a Acidic O Blological O Carcinogenic - suspect

O Caustic D Poroxldo Radioactive

= otr callpted ot _34 orame, indretsg wasto por
Sampie Allocation/C

Organization Name
Received By
Transported
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sampie No.
Comments
Inclusive Dates of Possession

Date Received 3’”"@{' Time 1. 30
Lab Sample No. AY0AD47] -04

Organization Name
Received By Date Received Time
Transported By Lab Sampie No.
Comments
inclusive Dates of Possession
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CORPORATION
CHAIN OF CUSTODY RECORD
P

Fleid Sample No. L/E ‘ Z—
Company Sampled/Address ] ] %
Sample Point Description E
Stream Characteristics:
Temperature = Flow —_— pH__——
Visuai Observations/Comments
Collector's Name _ LN Ftench— —__ Date/Time Sampled __P—/O—F¢
Amount of Sample Collected m
Sample Description _SZI.L

Store at: (] Amblent [ 5°C X -10°C O Other

m Caution - No more samplie available O Return unused portion of sample [ Discard unused portions
Other instructions - Special Handling - Hazards

M Hazardous sampie (see below) O Non-hazardous sample .
d Toxic ) Q Skin Irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Acidic {0 Blological O Carcinogenic - suspect

-

T Caustic . b Peroxide + O Radioactive
5 Other ed ot 42 - founsr andiscstoiad WaiZe pond.

Sample Allocation/Chain of Possession: - ~
Organization Name ét Xlam UMWU > 00N 77)

Received By( YA/ ' Date Received X-[4 4t Time 7:30
Transported By 104 9N ( ) Lab Sampie No. _Z40A0%7-05
Comments

Inclusive Dates of Possession

* Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.
Comments

inclusive Dates of Possession

G-10
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CORPORATION
CHAIN OF CUSTODY RECORD

he ok BR SR 20 & b LR I
MRS A) 14 :

Field Sample No. 4 E ‘ 5

Company Sampled/Address 'Tl"”j-_l’l 14' F 5
Sample Point Description w €

Stream Characteristics:

Temperature Flow pH —
Visual Observations/Comments

Collector's Name _L-N Fren Date/Time Sampled _&—/0 {‘3"

Amount of Samplie Couoetoq_amatae;zt
Sample Description _ S22/

Storeat: (J Ambient (15°C K -10°C (I Other

ﬁ Caution - No more sampie available I Retum unused portion of sampie T Discard unused portions
Other Instructions - Special Handling - Hazards

Ql Hazardous sample (see below) O Non-hazardous sample

O Toxie . O Skinirritant O Flammable (FP< 40°C)
T Pyrophoric O Lachrymator O Shock sensitive

G Acidic O Blological O Carcinogenic - suspect
O Caustic O Peroxide . O Radiqactive

=omer__ Veollpoted ol ot & fovness indiatecar el Jor 4
Sample Allocation/Chain of Possessiap: ;- -

Organization Name AlﬁIAM C(MM(LO W

Received By (Al : < Date Recoived X1 4F  Time _9. 30
Transported By 14 @ Lab Sampie No._ DHOROZ 70l

Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.
Comments

inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.
Comments

inclusive Dates of Possession
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' RADIAN

CORPORATION
CHAIN OF CUSTODY RECORD

r Fleld Sampie No._ £ E+ &
‘ Company Sampled/Address ﬂnﬁk /4 %

Sample Point Description _MM €

Stream Characteristics:
Temperature - Flow — pH
Visual Qbservations/Comments

Collector's Name _ LN FA v cfn Date/Time Sampled _ 2~/ O—F ¥
Amount of Sample Collocto‘d ;

Sample Description
Storeat: U Ambient O5°C J{ -10°C O Other

em—

;XCautlon - No more sample availabie C Return unused portion of sample [ Discard unused portions
Other Instructions - Special Handling - Hazards

} Hazardous sample (see below) O Non-hazardous sample )
C Toxic - O Skin irritant O Aammable (FP< 40°C)
Z Pyrophoric O Lachrymator O Shock sensitive

— Acidic O Blological O Carcinogenic - suspect

— Caustic {J Peroxide O Radioactive

Z Other

Sample Allocation/Chain.of Possessiaon:

Organization Nam W q}‘mwﬂ

Recsived B 9_ Date Received a [ 4 %‘f Tlmo_o]i@_
Transported By 114 9N Q Lab Sampie No._SHOACA] -0

Comments

inclusive Dates of Passession

Organization Name

Recsived By Date Received Time
Transported By Lab Sampie No.
Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.
Comments

Inctusive Dates of Possession
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CORPORATION
CHAIN OF CUSTODY RECORD

Field Sample No. 4 E ! 5—

Company Sampled/Address Tw«ﬂlﬁ AFB

Sample Point Description __ 2= Y- - w E

Stream Characteristics:
Temperature
Visusl Observations/Comments

Collector's Name _LA [Aewecbh Date/Time Sampled __2-—/0— X%
Amount of Sampie Collected ﬁmf >y 2

Sample Description _ Sl

Storeat: U Ambient T 5°C J{ -10°C I Other

—— —— ———

Flow ___ pH

ﬁCauﬂon - No more sample available T Retum unused portion of sample [ Discard unused portions
Other instructions - Special Handling - Hazards

ﬁ Hazardous sampie (see below) O Non-hazardous sampie i
O Toxic - O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Acidic O Blological O Carcinogenic - suspect

gg::::lc Z .4&[ d' O_Peroxide ’ z Cl Radioactive

Qrprais
Date Recoived X1+ %4+ Time 7. 50
Lab Sample No. _3FDA03T-0F

Sample Allocation/C
Organization Name
Received By
Transported
Comments
inclusive Dates of Possession

in.of Possession;

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.
Comments

inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession
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CORPORATION
CHAIN OF CUSTODY RECORD

Fleld Sample No. ﬂ' F,: 2-

Company Sampled/Address Tvﬂﬂ“ A'Fg
Sampie Point Description W £

Stream Characteristics:
Temperature — Flow — pH
Visual Observations/Comments

. R

Collector's Name _ =N/ Faevcl — Date/Time Sampled __«2—/0 =& ¥
Amount of Sample Collected __ M 251

Sampie Description ot “

Storeat: C Amblent 05°C (X -~10°C O Other

R Caution - No more samplie available [ Return unused portion of sample [ Discard unused portions
Other instructions - Special Handling - Hazards

ﬁﬂmrdom sample (see below) O Non-hazardous sampie )
O Toxie . O Skin irritant O Flammablie (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Acidic O Biological 0O Carcinogenic - suspect

O Caustic

O Radioactive
O Other 4

(/) U
Sampie Allocation/Chain of Possession; 2 .
Organization Name M QMW QRANIN _
Received By O Date Received 2=/t 4F  Time 920
Transported By 104 94 () Lab Sample No. _AHOAVZT - £
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sampie No.
Comments
Inciusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.
Comments

Inclusive Dates of Possession

G-14
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CHAIN OF CUSTODY RECORD

'; . Field Sampie No. 4 F-’ 3
¥ Company Sampled/Address TW]!L‘ A’ F3 R

[ Sample Point Description__Zznwe U Boweho€s F
s

- Stream Characteristics:
" Temperature — Flow —_— _pH -
Visual Observations/Commaents

i Collector's Name __LA/ Pl ___ Date/Time Sampled Z—-—/_O:?g/

Amount of Sample Collected
Sample Description
Storeat: [ Ambient O 5°C (X -10°C O Other

iCautlon - No more sample available [ Retum unused portion of sample O Discard unused portions
Other Instructions - Special Handling - Hazards

Kﬂmrdous sample (see below) O Non-hazardous sample i
O Toxic _ O Skin irritant O Flammabie (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Acidic O Blological O Carcinogenic - suspect

O Caustic

Q Peroxide O Radioactive
0 Other Collocted 41*44143_%“«_—-01_&@&4&«&2,@#

Sample Allocation/Chain of Possession:
Organization Name
Received By _‘l
Transported By |
Comments
Inclusive Dates of Possession

Date Received &L%_ﬁ‘{'_é_ Time I - 20
_DHOA%T =10

Lab Sampie No.

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.
Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.
Comments

inclusive Dates of Possession

G-15




CORPORATION
CHAIN OF CUSTODY RECORD

Field Samplie No. ‘7‘ /q'

Company Sampled/Address /'/lh \\(_-Q/V AQE—B 2" 2 —0 9‘7‘ "04

Sample Point Description Wap
Stream Characteristics:
Temperature pH
Visual Observations/Comments
| Collector's Name BB Date/Time Sampled 2/ /sﬁﬁ-ﬁ’i
3 Amount of Sample Collected 7 _\axs
l Sample Description d M
\ Storeat: CJ Ambient A 5°C O -10°C O Other

¢ >(Cautlon - No more sample available U Return unused portion of sample U Discard unused portions
}‘ Other Instructions - Special Handling - Hazards
b

q O Hazardous sample (see below) %on-hmndous sample )
L© O Toxie ) O Skin iritant O Flammable (FP< 40°C)
T Pyrophoric O Lachrymator O Shock sensitive
O Acidic O Blological O Carcinogenic - suspect

O Caustic O Peroxide [0 Radloactive
O Other

Sample Allocation/Chain of Possession;
Organization Name
Recsived By A\
Transported B
Comments
Iinclusive Dates of Possession

Date Received 3"? St Time _1 .20
Lab Sample No. 240103~ 0|

Organization Name
Received By Date Received Time
Transported By Lab Sample No. >

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sampie No.
Comments
Iinclusive Dates of Possession

G-16
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‘ Omanl;atlon Name

CORPORATION - A
CHAIN OF CUSTODY RECORD 3 ,3 F')
Field Sampie No. H4&
Company Sampled/Address /,/l Al ke)f AF6 9—' 2 -0 l—?— - 04’
Sample Point Description weldd
Stream Characteristics:
Temperature Flow ___ pH

Visual Observations/Comments

Collector's Name ELY Date/Time Sampled =2/ 15 /j P 4;

Amount of Sample Collected _7 0 ; E, © bottles 3F 4 ' oy
Sample Description | beftle 3¢ gvpo —H 25

Store at: ([ Ambient §°C 0O -10°C (O Other

/& Caution - No more sample available [0 Retum unused portion of sample T Discard unused portions

Other Instructions - Special Handling - Hazards QM

O Hazardous sample (see below) XNon-hmrdous sampie )
O Toxic _ O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

4 Acidic O Biologicail O Carcinogenic - suspect

O Caustic O Peroxide O Radioactive

O Other

Sampie Allocation/C -

Organization Name NN

Received By (

DatoRocolnd_l;L((J'g‘t Time .15
Lab Sample No. ' 3

\—
Comments

inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.
Comments _

inclusive Dates of Possession

Received By Date Received Time
Transported By Lab Sampie No.
Comments

Inclusive Dates of Possession

G-~-17
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RADIAN
CORPORATION
CHAIN OF CUSTODY RECORD T | = 2.
Ty -
- Field Sampile No. _T.Lt__rc:._._

3 Company Sampled/Address J V7 _j,CW ﬁ T=/5 iy
. Sample Point Description 3‘20 woll
& Stream Characteristics:
' Temperature Flow ___ pH
i Visual Observations/Comments
1 Collector's Name FRrA Date/Time Sampled

Sample Description Tocs 025) 4w |, M&mﬂ_ﬁ%ﬂw

Storeat: ] Ambient )Y 5°C O -10°C O Other

&; Amount of Sample cmlqué* _1.722 1
E
{

Caution - No more sample available ] Return unused portiop of sample [ Discard unused portions

+ Other Instructions - Special Handling - Hazards 0 Q as

g O Hazardous sample (see below) %on-hmndous sample )
O Toxic . O Skin irritant O Flammabie (FP< 40°C)
O Pyropharic O Lachrymator O Shock sensitive
O Acidic O Blological O Carcinogenic - suspect
O Caustic O Peroxide O Radioactive
O Other .
Sample Allocation/Chain of Possession: , - -
Organization Name MAM%MJ GNNGA _ '
Received By (/0\, D ’ Date Received A A0 5 _ Time _9. )
Transported By 1L YA £ \ Lab Sample No. __ AT0ORI1H0, 5402 {44
Comments

Inciusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.

Comments

inciusive Dates of Possession

Organization Name

Received By Date Received __- Time
Transported By Lab Sampie No.

Comments

inciusive Dates of Possession

G-18
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RADIAN Zoneld
CHAIN OF CUSTODY RECORD /g

- Fleld Sample No.
Company Sampled/Address ] i l & Q K CL+( 4 D L
Sample Point Description S 1
Stream Characteristics:
Temperature Flow __ pH
Visuai Observations/Comments

Collector's Name W Date/Time Sampled | 7 F<l; W

Amount of Sample Collected

Sampie Description

Store at: [ Ambient

§°C 0O -10°C O Other

O Caution - No more sample available O Retumn unused portion of sample [J Discard unused portions

Other Instructions - Special Handling - Hazards

0 Hazardous sample (see below) %Non-hmndout sampie )
O Toxie 3 O Skin irritant O Flammablie (FP< 40°C)
O Pyrophoric O Lachrymator {J Shock sensitive

O Acidic O Blological O Carcinogenic - suspect
O Caustic O Peroxide O Radioactive

O Other

Date Rocgvod ;A'%:'O_MEL Time _%. 30

Lab Sampie No.

inciusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.

Comments

inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.

Comments

inclusive Dates of Possession
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CHAIN OF CUSTODY RECORD Te-019
s -0.\%

. Field Sample No. _zon2 2 zeﬂweﬂ.z
Company Sampled/Address 771 /(.W Af-ﬁ ;/3 D IAF — 014[ hg__z

Sampie Point Description

Stream Characteristics: .

Temperature Flow pH

Visual Obsaervations/Comments

Collector's Name Date/Time Sampled

Amount of Sampie Collected 15 - 0"'1*‘-0*3 2 LasS, o Vo, 2 Toc! wells 1, F aed | 3,[_{}%5,
Sample Description & L YR pro

Storeat: O Ambient Al s°C -1o~c O Other

Caution - No more sample available (] Retumn unused portion of sample T Discard un portions
Other instructions - Special Handling - Hazards _H:LL—_D__@_Q.% y

] Hazardous sampie (see below) Mon-hmrdom sample _
a Toxic i O Skin Irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Aeidic _ O Blological O Carcinogenic - suspect
O Caustic . 0O Peroxide O Radioactive

O Other

Sample Allocation/Chain f_Pomsslon
L zc@ )

Received By
Transported By
Comments
Inciusive Dates of Possession

Date Rceolvod
Lab Sampile No. ___

Organization Name

Received By Date Received Time
Transy:orted By Lab Sampie No.

Comments

Incfusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.

Comments

inclusive Dates of Possession
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CORPORATION
CHAIN OF CUSTODY RECORD L EHC H_ATE_
d Sample No. 2>

i S
Company Sampled/Address TH"F' =
Sampie Point Description Corttea e a6

Stream Characteristics:
Temperature Flow ____ pPH
Visual Observations/Comments

Collector's Name Mﬂ_ Date/Time Sampled E rel, 7/ 2/€45
Amount of Sample Collected !
Sampie Description -

Storeat: U Ambient [ 5°C -10°C (O Other

O Caution - No more sample available [ Return unused portion of sample [ Discard unused portions
Other Instructions - Special Handling - Hazards

%mﬁom m ng ‘ [j KNon-hmrdous sample

g? Toxic . 1 Skin irritant O Flammable (FP< 40°C)
O Pyrophoric @FLachrymator O Shock sensitive

O Acidie O Blological O Carcinogenic - suspect
O Caustic O Peroxide O Radloactive

2 Other

Sample Allocation/Chain of Possession: .

Organization Name M‘\I\ UW\@M/O %/WU/) -
Recseived Ry _{\/ & Date Received A 2L~ Time _‘5_:_0_
Transported By 12 T, () Lab SampleNo. 2103 | T

Comments

inclusive Dates of Possession

Organization Name

Received By Date Recsived Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

Inciusive Dates of Possession
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CORPORATION

CHAIN OF CUSTODY RECORD

Fleld Sample No. .—,—S‘” 00 f

Company Sampled/Address %H/Cer ﬂ % H ~0 9-;2 -04/
utl

Sampie Point Description

Stream Characteristics:
Temperature

7

Flow ___ pH

Visual Observations/Comments

Collector's Name K

Date/Time Saymgcd 2/9 272D

Amount of Sample Couoctod;,[_?‘uz/@ , S OA ") DL
Sample Mﬂptlon_y—ﬁa_ww 7

Store at: [ Ambient 5°C O =10°C O or

XCauﬂon - No more sample avaiiable O Returmn unused lon of sampie O Disc used portions
Other instructions - Special Handling - Hazards

O Hazardous sample (see below)

/e’ummmu. sample

O Flammabie (FP< 40°C)

O Toxic - O Skin irritant

O Pyrophoric O Lachrymator O Shock sensitive

O Acidic O Blological O Carcinogenic - suspect
O Caustic O Peroxide O Radiocactive

O Other

Sampie Allocation/C -

Organization Name %/UIC@

Received By Date Recsived X-[C -2+ Time _10:CO
Transported B Lab Sample No. __2C30b| -0\

Comments -

Iinciusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.

Comments

inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.

Comments




CORPORATION

CHAIN OF CUSTODY RECORD

Fleld SampleNo._| S — O OZ)
Company Sampled/Address /T—l) k e@ 74 r\ﬁ QQ ~( 22;—— (')4

Sample Point Description

Stream Characteristics:

Temperature Flow pH

Visuai Observations/Comments

Collector's Name ,1: Ht— Date/Time Sampled M
Amount of Sample Collected 4w 2 VOA Vil soYal

Sampie Description c #2=h 7

Storeat: O Ambient ‘rs(.rwc ¥ —10°C O Other

Euﬂoﬂ - No more sample availahle O Retum unuseg, portion of sample Cl Disgard unused portions

Other Instructions - Special Handling - Hazards y L.D (0 9‘ Q_Q‘ 5

O Hazardous sampie (see below) ,Q/N-cn-hmrdous sampie i
C Toxic ) O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Acidic O Blological 0O Carcinogenic - suspect

C Caustic d Peroxide O Radioactive

C Other

Sampie Allocation/Chain ?t Possossio&
Organization Name

ad cpxunun

Received By Date Received 2-10-%4  mime_10:C0 __
Transported B () Lab Sample No._DHCACLI -0 A
Comments

Inciusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.

Comments

Iinclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.

Comments
inclusive Dates of Possession
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CHAIN OF CUSTODY RECORD

Fleid Sample No. 1 5 - @ () %

Company Sampied/Address /.J.. 0 ;‘-’;’ -O ¢
Sample Point Description Lo 04
Stream Characteristics:
Temperature Flow pH
Visual Observations/Comments

Collector's Name

Store at: [ Ambient

KA Date/Time Sampled
Amount of Sample Coliected %/ Y o)
Sampie Description

C .

Qgrs"'c g -10°c? O Other

ﬁéutlon - No more sample available J Return unu

rtion of sample (I Discard unused portions

.
'* Other Instructions - Special Handling - Hazards D <
Ej '. O Hazardous sampie (see below) Non-hazardous sampie i
' O Toxic } O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive
; O Acidic O Biological O Carcinogenic - suspect
O Caustic O Peroxide O Radioactive
d Other

Sample Allocation/Chgin gt Possession:
Organization Name

il Shunc
)

Received By \ - Date Received .&;LD_‘M-__ Time IO €O
Transported By -/ 17/ 4/‘L ) Lab Sample No. 240 A0p([-03
Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Samplie No.

Comments

Inciusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.

Comments

inclusive Dates of Possession




N e re—rev—r—y

YYVV'r
. N

CORPORATION

CHAIN OF CUSTODY RECORD -
Field Sample No. {g ‘OO[)
Company Sampied/Address 7/ kgk‘ jFB ;7/91 -£ Q—? O é’/
Sample Point Description -4
Stream Characteristics:
Temperature Flow __ pH
Visual Observations/Comments
Collector's Name Kﬁi' /:' Date/Time Sam Vplod %/ ?/ (f é‘ /, /.’ o7
Amount of Sample Collected 2z 0
Sample Description - Yz 22 L4,

Storeat: (1 Ambient (F5°C O —10°C YOther

X/Cauﬂon - No more sampie available O Retumn unus«;z;rtlon of sample [ Discard yn portions
Other Instructions - Special Handling - Hazards

O Hazardous sampie (see below) %on-hmrdous sample

O Toxic _ [ Skin irritant O Flammabie (FP< 40‘0)
O Pyrophoric O Lachrymator O Shock sensitive

O Acidic 0 Blological O Carcinogenic - suspect
O Caustic O Peroxide O Radioactive

O Other

Sampie Allocation/Chajn o% Possession: - -

Organization Name Wﬂj %’Mh(.m

Received By CAMNL TUMAN [~ Date Received _A~10-51  Time 10 0O
Transported Bw 4 U C/ ) Lab Sample No. __ $4030p( -0

Comments

inclusive Dates of Possession

Organization Name

Received By Date Recseived Time
Transported By Lab Sample No.

Comments

inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.

Comments

Inclusive Dates of Possession
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CORPORATION

CHAIN OF CUSTODY RECORD

\ Field Sampie No. l 5 ‘O O?

Company Sampled/Address TN kd | A FB z/ L2 -027 — 04
Sample Point Description we [l
Stream Characteristica:
Temperature Flow : -pH
Visual Observations/Comments
Collector's Name KA Date/Time Sampied __2® 27—/ Pat / ¢ sL
Amount of Sampie Collected 1 M; 3 _VOA i, /| Toac
Sample Description ; V anrnovrd i das
Storeat: O Ambient X(5°C O —10°C (7 Other

X;autlon - No more sample available I Returr: unused portion of sampie [J Discard unused portions

Other Instructions - Special Handling - Hazards

HoL D QLLL,Z_(&LS

J Hazardous sample (see below)

O Toxie -
O Pyrophoric

O Acidic

O Caustic

O Other

O Flammable (FP< 40°C)
O Shock sensitive

O Carcinogenic - suspect
O Radioactive

O Skin irritant
O Lachrymator
O Biological

O Peroxide

Sample Allocation/Ch
Organization Name
Received By

of Possess

Sl ni)

) Date Received A~ \C -bY

Time _(0:00

Transported By

Lab Sample No. 402001 - 05

Commaents

Inclusive Dates of Possession

Organization Name

Received By

Date Received Time

Transported By

Lab Sample No.

Comments

inclusive Dates of Possession

Organization Name

Received By

Date Received

Time

Transported By

Lab Sampie No.

Comments

Inclusive Dates of Possession
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RADIAN

CORPORATION

CHAIN OF CUSTODY RECORD \.
Field Sample No. / — O /

Company Sampled/Address / / /7 ée/{ Aﬂ F 5 Q;/Qx = F - /14/

Sample Point Description
Stream Characteristics:
Temperature Flow : pH
» Visual Observations/Cominents
3
- Collector's Name fatlod =2 Date/Time Sampled 2-/ i/ £ 4 10

»:' ' Amount of Sample Collected _’_Lﬁa‘gﬁ/l = 3 [/1745/ Yl s oYa)
t Sample Description . ?Mkkzam
" Storeat: O Ambient /d(s{c O -10°C & Other

e
/d(Cautlon - No more sample available T Retum unused portion of samp é (:Z /.musod portions
g Other instructions - Special Handling - Hazards (Q Z——

{0 Hazardous sample (see below) on-hazardous sampie

3 Toxie 3 O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Acidic (1 Blological O Carcinogenic - suspect
C Caustic O Peroxide O Radioactive

 Other

Received By
Transported By

T
Comments (e
inclusive Dates of Possession

O Date Recsived _2-10-%1  Time 10100
Lab Sample No. ‘g“f'O&Obf Ol

Organization Name
Received By Date Received Time
, Transported By Lab Sample No.
o Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession
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CHAIN OF CUSTODY RECORD

Field Sample No. / ‘0 /5

/
Company Sampled/Address //IVKQE ﬁ'F[g 20— O2F ~ O_¢

Sample Point Description Wle

Stream Characteristics:

Temperature Flow ___ pH

Visual Observations/Comments

Collector's Name KAL— Date/Time Sampled Z[gl / ok q /

et

Storeat: T Ambient JX5°C O -10°C & Other

Amount of Sample Couoétod_L_ggz&f_i- 3 VOHs | Tl
Sample Description analrdoaloy

/j@{Cautlon - No more sampie available O Retum unused p{:}\lon of sampie (I Discard unused portions
" Other Instructions - Special Handling - Hazards OCL); @é/;l (oS

»
-

O Hazardous sample (see below) aﬁn-hmrdous sample )
5 O Toxic 3 O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator (1 Shock sensitive
O Acidlc O Blological O Carcinogenic - suspect

4d Caustic O Peroxide O Radioactive

0 Other

Sample Allocation/Chajn of Possession: . -

Organization Name WM&

Received By AL Date Received A-[0-2f  Time _10.00
Transported By, 12A IN [ | Lab Sample No. _Z40A00 (-0

Comments —

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.
Commets
Inclusive Dates of Possession
. Organization Name
" Received By Date Received ____ Time
- Transported By Lab Sample No.
Comments

inclusive Dates of Possession
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- CORPORATION
- CHAIN OF CUSTODY RECORD

' Fleict Sampie No. T--S_ "0 / %
E Company Sampled/Address 774@// A/F- £ 7/ — ORAF = O% /

> sample Point Description wedf]/
P Stream Characteristics:
i Temperature Flow : : pH
B Visual Observations/Comments
Collector's Name AAE mpled 2,/;07[#, 500

Amount of Sample Colloctodﬁ
Sampile Description a
Storeat: (1 Amblent Xs-c 0 10°C O Other

X] Caution - No more sample available O Return unused portion of sample O Discard unused portions
! Other Instructions - Special Handling - Hazards ‘,7 ] LLD @2 {/é/ @25

C Hazardous sample (see below) ”%on-hmfdous sampie )
O Toxie . O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Acidic O Blological 0O Carcinogenic - suspect

O Caustic O Peroxide O Radioactive

O Other

Sample Allocation/Chaig of Possession:
Organization Name
Received By

Transported By~ 1
Comments
inclusive Dates of Possession

L)
Date Recsived _A-[0-3%  Time (0. CO
Lab Sample No. _ PHOR0b 1 -C%

aA

N/

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inciusive Dates of Possession

...........
..........
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CHAIN OF CUSTODY RECORD

Field Sampie No. 5‘0/ 5
Company Sampled/Address ﬁk@V /4( EB a/ ;l—‘ Oo’? ; 04

Sample Point Description /AL

Stream Characteristics:
Temperature Flow_____ pH
Visual Observations/Comments

Collector's Name K A E gato_lﬂm;j;mpl Z/Z / @Wfl / D
Amount of Sample Collected _Z_gg‘anf- VoK = 1‘7“[9&.
Sampie Description

Storeat: Ol Ambient 2§°C O -10%C O Other

Caution - No more sample available 0 Retumn unused portion of sample E] Dlscard unused portions
: HOoLD ¢ nQ ¢ 25
Other instructions - Special Handling - Hazards ] ( 0

O Hazardous sample (see below) %on-hmtdous sample

O Toxic . QO Skin irritant O Flammable (FP< 40°C)
a Pyrophoric O Lachrymator O Shock sensitive

O Acidic O Blological O Carcinogenic - suspect
Q Caustic O Peroxide O Radloactive

O Other

Sample Aliocation/ Cha)\n of Possession:
Organization Name

Received By { Date Received M"" Time 1O 00
Transported { Lab Sample No. - 0.
Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.

Comments

inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.

Comments

inclusive Dates of Paossession
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CORPORATION
CHAIN OF CUSTODY RECORD

‘ Field Sample No.’z:g-é)z b
Company Sampied/Address 77)7/<6V A% — ;QZ!'Z - 027 — Qél

Sample Point Description 2

Stream Characteristics:

Temperature Flow ____ pH
Visual Observations/Comments

Amount of Sample Collected L
Sampie Description
Store at: (0 Ambient §°CV O ~10°C O Other

* Name E ate fTime gam [ AL
Collector's N HA . MM; g lymﬁ%gl ﬁ-}-ﬂ— 20

Caution - No more sample available O Retum unused porir of sample (] Discard unused portions
7

Other Instructions - Special Handling - Hazards LD LA /Z &

O Hazardous sampie (see below) a(Non-hmrdous sample

O Toxie ) O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Acidic O Blological O Carcinogenic - suspect
O Caustic O Peroxide O Radloactive

C Other

Sample Allocation/Chain of Possession: ., _ -
Organization Name MM%&(M
Received By%%ﬂ/l\ Date Received X -10)-%Y Time _{0: 00

Transported 3 - \ Lab Sample No. SHOR0bR -03
Comments ~/
inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inctusive Dates of Possession

Organization Name
Received By i Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates 34 Possession
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CHAIN OF CUSTODY RECORD

-~

Field Sample No. iS:Q[f

Company Sampled/Address 7 14 kﬁ% ﬁ:ﬁ /3027 AL
Sample Point Description

v AY
Stream Characteristics:
Temperature Flow_ pH
Visual Observations/Comments
Collector's Name Data/Time Sam /&od
Amount of Sample Collected / WM‘C‘ :sg {7 TDC.
Sample Description __

Store at: T Ambient §*C =10°C (O Other

/%autlon - No more sample available [ Return unused portion of sample [ Discard unused portions
Other instructions - Special Handling - Hazards S

C Hazsrdous sample (see below) /%(Non-hmm« sample

O Toxie ) O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Acidic O Blological O Carcinogenic - suspect
O Caustic O Peroxide O Radioactive

O Other

Sample Allocation/Chajn
Organization Name

Pomsslon.

ym LWMJM ),

f‘““%v

Date Received A-10 4f  Time_10.00

Lab Sample No. _2' 1200 2 - Q‘,t

inciusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.

Comments

Inciusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.

Comments

inciusive Dates of Possession
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CORPORATION
CHAIN OF CUSTODY RECORD

= Fleld Sampie No. TS .O I (1
Company Sampled/Address #/’/),éf | A’ FZ 2/2—03F~—0 §Z

Sample Point Description

Stream Characteristics:
Temperature Flow . PH
Visual Observations/Comments

Collector's Name KA Date/Time Sampled_ 2/ 7/ L7 F 3O
Amount of Sample Collected = VO /L T,
Sempie Description
Store at: [ Ambient §°C 0O -v°C O Other

%utlon - No more sample available [ Returmn unused portion of sampie T Discard unused portions
Other Instructions - Special Handling - Hazards V4 ,7 £ QLQ&%%_

O Hazardous sampie (see below) %on-hmrdous sample )
O Toxic 3 O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

d Acidic O Blological O Carcinogenic - suspect
O Caustic O Peroxide O Radioactive

O Other

Sample Allocation/Chain of Possession:
Organization Name -
Received By L4 Date Received
Transported By V324 9N/ \ Lab Sample No. __ &40,
Comments " \ }

Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sampie No.
Cormments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession
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RADIAN
CHAIN OF CUSTODY RECORD (")
7/ ) Fleld Sample No. :’5‘: g;..
Company Sampled/Address I/4) &Lﬁ#@/& —p2F —C
Sample Point Description tu@ LA
Stream Characteristics:
Temperature Flow ____ pH
Visual Observations/Comments
y d
Collector's Name . Pate/Tima Sampied 2/f]IF  £r° ;
Amount of Sample Collected L Uohs QC/
Sample Description __ ~ : )
Storeat: T Amblent }5°C O -10°C O Other

%auﬂon - No more sample available [0 Return unused pottion of sample CJ
Other Instructions - Special Handling - Hazards

v M élscard ;nz portions

9 O Hazardous sample (see below)

a Toxie .
F O Pyrophoric
- O Acidic
: O Caustic
O Other

Non-hazardous sample

O Flammable (FP< 40°C)
O Shock sensitive

O Carcinogenic - suspect
O Radloactive

O Skin irritant
O Lachrymator
O Biological

O Peroxide

Sampie Allocation/Chg
Organization Name
Received By __

Transported By

Dat; Received X-10-%F  Time 1O 00
Lab Sample No. MML&ZL__

Comments

Inciusive Dates of Possession

Organization Name

Received By

Date Received Time

Transported By

Lab Sample No.

Comments

inclusive Dates of Possession

Organization Name

Received By

Date Received Time

Transported By

Lab Sample No.

Comments

inciusive Dates of Possession

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

........
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CHAIN OF CUSTODY RECORD

— Fleld Sample NOM/
Company Sampled/Address u/}ﬁ#e- r A {— B 2‘/ 2- 027 — 04

Sample Point Description

Stream Characteristics: |
Temperature (,4° F: Flow " pH 7, /
Visual Observations/Comments condd = 96T

Collector's Name XA = Date/Time Sampied 2/7/24 3.

Amount of Sampie Collected 1%44 rt, 3 VOAs S | TOc
Sampie Description DWAT R
Storeat: O Ambient X'S°C O -10°C O Other

Xéautlon - No more sample available T Return unused portion of sample (] Discard unused portions
Other Instructions - Special Handling -Hazards _ 11 o\ (. 2 ¢ // 2.5

O Hazardous sampie (see below) /kﬁon-hmrdom sample i
O Toxic B O Skin lrritant O Flammable (FP< 40°C)
4 Pyrophoric O Lachrymator O Shock sensitive

O Acidic . O Biological O Carcinogenic - suspect
4 Caustic . QO Peroxide 0 Radioactive

O Other

Sample Allocation/Chain of ’ -

Organization Name M W —

Received By (J Date Received 3~ 10 '@‘f Time _10_ 0O _
Transported By { Lab Sample No. __ $HOA0b R -0%

Comments ~

inclusive Dates of Possession

Organization Name

Received By Date Recelved Time
Transported By Lab Sampie No.

Comments

inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.

Comments

inclusive Dates of Possession




CHAIN OF CUSTODY RECORD
Field Sample No.—rg — Q;‘ ;-
Company Sampled/Address ‘7’7/\/\151 Qé%V A’( /’/' B 212-027 -OL/

‘ Sample Point Description
Stream Characteristics:
Temperature Flow __ pH
Visual Observations/Comments
Collector's Name K EF Date/Time Sampled __2/ 7 /P4 370
Amount of Ssmple Collected ] %ua/rf"f Z\/OAS . | TITOC.
Sampie Description nA./ru/\Ad /-J- ‘_—é
Storeat: O Ambient (§°C O -10°C O Othdt
/Cgéauﬂon - No more sampie available O Retum unu rtion of sample T Discard unused portions
Other Instructions - Special Handling - Hazards ﬂ OL D

O Hazardous sampie (see below) Ckén-hnurdouc sample i
0 Toxic - O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Acidie L Blological O Carcinogenic - suspect

0 Caustic O Peroxide . 0O Radiocactive

 Other

Samplie Allocation/Chsin of Posseasion: , -

Organization Name )

Received By Date Received _2-10-%%  Time _10:00
Transported B %) Lab Sampie No. 240003 )
Comments

inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.

Comments

Inciusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.

Comments

Inciusive Dates of Possession
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CHAIN OF CUSTODY RECORD

Field Sample NO.E:_O_l J’

Company Sampled/Address ] IMKe— }’ /4 EB Q/ Q “(937-“0
Sample Point Description we.ll
Stream Characteristics: o
Temperature QD_Q = Flow____ pHW
Visual Observations/Comments c.oND [90
CollectorsName (<A = DaterTime Sampted 2/ 7/ &4/ 1/°°_
Amount of Sample Collected

Sample Description

SRy i
Qr

Store at: [J Ambient

/Eif:autlon - No more sampie available [ Retum unu
Other instructions - Special Handling - Hazards

~/
JSec O -10°C” O Other

sed portion of sample U Discard unused portions

Hols & 9.4/(4,1.5

O Hazardous sampie (see below)

O Toxie
O Pyrophoric
O Acidle

O Caustic

O Other

%Non—hmrdous sample

O Flammabie (FP< 40°C)
O Shock sensitive

0O Carcinogenic - suspect
O Radioactive

O Skin iritant
O Lachrymator
O Blological

O Peroxide

Sample Allocation/Ch
Organization Name
Received By

of Possession:

-

&)
Date Received -

: Time LQg_QQ__

Transported By L) e A A

Lab Sample No. _ 40RO 3 -

Comments e

Inclusive Dates of Possession

Organization Name
Received By

Date Received Time

Transported By

Lab Sample No.

Comments

inclusive Dates of Possession

Organization Name

Received By

Date Received Time

Transported By

Lab Sample No.

Comments

inciusive Dates of Possession
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CHAIN OF CUSTODY RECORD

Field Sample No;tz'ig_%%

Company Sampled/Address ’rn Ker #rB 2/2-027-o4

Sample Point Description are 0 i

Stream Characteristics:

Temperature Flow _ pH

Visual Observations/Comments S

Vs

Collector’'s Name K A sl Date/Time Sampl e ‘
Amount of Sample wum«% i [ DL I

Sampie Description .
Storeat: O Ambient &’ 5°C O -10°C ~ O Other

Caution - No mare sample available (0 Retum unused portion of sample CJ D Z‘;Z"d unused portlons
Other Instructions - Special Handling - Hazards #—D

O Hazardous sample (see below) %on-hmtdous sample
O Toxie O Skin irritant O Flammable (FP< 40°C) 40‘C1

O Pyrophoric i O Lachrymator O Shock sensitive
O Acidic O Blological O Carcinogenic - suspect
C Caustic O Peroxide O Radioactive

I Other

Sample Allocation/Chain of Passession: 3 - -
Organization Name ( W (4/24]

Received By L Date Received _Q- [0~ $‘f‘ Time 1O (29
Transported By _\Y 1.0 y | Lab Sample No. __ %1400 3 -0 2

Comments ~/
inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments

inclusive Dates of Possession
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, Field Sample No.T'5- O~
Company Sampled/Address TNKHer AFB  2/2 -0 04

Sampie Point Description well

Stream Characteristics:
Temperature Flow _ pH
Visual Observations/Comments

y -
Collector's Name KA FE Date/Time Sampled__ 2/ 7 /S F 702
Amount of Sampie Collected 2
Sampie Description Yo Y
Store at: (0 Ambient 5°C (O =10°C O Other

Caution - No more samplie available [J Retum unused portion of sampile [ Discard unused portions

Other Instructions - Special Handling - Hazards____hold & 24 \ & 2.5

O Hazardous sampie (see below) Mon-hmrdous sampie )
O Toxie 3 O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Acidic O Biological O Carcinogenic - suspect

0 Caustic O Peroxide 0O Radioactive

a Other

Sample Allocation/Chain of Possession; - -

Organization Name éﬂﬂm (]AMWCJ[ %h(}/] —

Received By @) Data Received _ X -1 - BT Time 1. €O
Transported By (A 2 , \ Lab Sampie No. _HORCE3 -0 dmd -0
Comments ~
inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sampie No.
Comments
Inclusive Dates of Possession
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CORPORATION
CHAIN OF CUSTODY RECORD
Field Sampie NoTS -~021 é>

Company Sampled/Address 77 NKker AE B I/ A0 F “%L
Sample Point Description Well
Stream Characteristics:
Temperature Flow pH
Visual Observations/Comments
Collector's Name KAT= Date/Time Sampled ___ =/ 7 /L% P92
Amount of Sampie Collected __| aua i —  NOA 7o o
Sample Description AYPUND JahAte R,

Storeat: O Amblent X(5°C<O -10°C

/kﬁ:autlon - No mare sampie available O Retum unused
@ Other Instructions - Special Handling - Hazards

O Other

ortion of sample (I Discard unused portions

oL géz.é//J 625

CJ Hazardous sample (see below) ){;lon-hmnious sample i
O Toxie - O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Acidic O Blological O Carcinogenic - suspect

T Caustic O Peroxide O Radioactive

O Other

Sample Allocation/Chain of Rogsession:
Organization Name A W

CIMNANCA

lpdiea]
@)

Recsived By Date Received _X—|D 3T Time _1O.00 _
Transported By (| Lab SampleNo. __ 102003 -0k
Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.

Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.

Comments

inclusive Dates of Possession
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Visual Observations/Comments

RADIAN
CHAIN OF CUSTODY RECORD
Field Sample No. rg' O2#
Company Sampled/Address /I7N /(@V A Fﬁ po, /Q“Q o —O?Z
Sample Point Description we ||
Stream Characteristics:
Temperature Flow pH

Collector’'s Name

275

Store at: [0 Ambient

’%autlon - No more sample availabl

HAE Date/Time Sampled __ & * 30
Amount ot Sample Collected _L#QL%QZ_LOA_’_LM
Sampie Description Qroi NO a*f‘é}"

O -10°C O Other

Other instructions - Special Handling - Hazards

e O Retum unused portion of sample U Discard un

Ho L Db

portions

624/625

O Hazardous sample (see below)

/%on-hmrdous sample

O Toxic . O Skin imritant O Flammabie (FP< 40°C)
O Pyrophoric 0 Lachrymator O Shock sensitive

O Acidic O Biological (J Carcinogenic - suspect
O Caustic O Peroxide O Radloactive

O Other

Organization Name

CeaduTiodd SOt

Sample Allocation/ Cham 0880ss
M

Received By

Date Recsived &-!D - 34 Time _JO.€0
Lab Sampie No. _ 2402003 -0

Comments

T ed By 11 -/
ransported By ——

Inclusive Dates of Possession

Organization Name

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

P
...................

Received By Date Received Time
Transported By Lab Sampie No,
Commaents
inclusive Dates of Possession
Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession
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CHAIN OF CUSTODY RECORD

b Field Sample No. / A-

Company Sampled/Address 77” /C@V A"F 6 QIO F "‘O¢
Sample Point Description well - -
Stream Characteristics:
Temperature Flow _pH
Visual Observations/Comments i
Collector's Name Pﬁ f) Date/Time Sampled 2/(3 /2 %W
Amount of Sample Collected 2 yaas, + \UOAS
Sampie Description

Store at: [ Ambient °C 0O =10°C 0O Other

Caution - No more sample available J Return unused portion of sample O Discard unused portions

Other Instructions - Special Handling - Hazards — L V 0 A 5

0 Hazardous sample (see beiow) YNon-hmrdous sample ]
O Toxic . O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric 0O Lachrymator O Shock sensitive

O Acidic O Blological 0O Carcinogenic - suspect

0 Caustic O Peroxide O Sadioactive

O Other

Sampie Allocation/Chain of Possession:
Organization Name

Received By .
Tod aq ()

Date Received_2-19-8F _ Time__ 9.2
Lab Sample No. 3402102 -0l

Transported By
Comments

Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
inciusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sampie No.
Comments -
Inclusive Dates of Possession
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CORPORATION
CHAIN OF CUSTODY RECORD

Field Sample No. / B
t

Company Sampled/Address WM Z —Qéf

Sample Point Description i

Stream Characteristics:
Temperature Flow pH
Visual Observations/Comments

Collector's Name FR B Date/Time Sampled _ Z/Ag 2’[ [Q 27
ﬁﬂmﬁ%

Amount of Sample Collected ‘,l{}'ms -+
Sampie Description
Storeat: (] Ambient [X5°C O —10°€ O Other

Xautlon - No more sampie available [ Retum unused porfion of sample C D_Iscard unuso/dponlons
Other Instructions - Special Handling - Hazards ; ; Etﬁ Zﬁ/ VOA 5

C_ O Hazardous sample (see below) Mon-hmrdoua sample

N O Toxie 3 O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator 7 Shock sensitive
O Acidic O Blological O Carcinogenic - suspect
O Caustic O Peroxide T Radioactive
C Other

ﬁ Sample Allocation/Chain qf Possession; - . -
- Organization Name _PM% Srancn _
3 Received By % Date Recsived X104 f Time .20
g Transported B . Lab Sample No. _ SHDRAIOA -0,
Comments
inciusive Dates of Possession

L e

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

Inciusive Dates of Possession

Organization Name

Received By : Date Received Time
Transported By Lab Sample No.
Comments

inclusive Dates of Possession
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| C

Storeat: O Ambient JyS°C T -10°C O Other

) Fieid Sample No.
Company Sampled/Address /I///') / L K % ;l/ 20 g';L -0 9[
Sample Point Description LL
Stream Characteristics:
Temperature Flow_ pH
Visual Observations/Comments
Collector's Name =8B Date/Time Sampled ___2//4[/ S 20
Amount of Sample Collected __7_|ALY:S
Sample Description < HAD

of sample (1 Discard unused portions

?c“tlon - No more sample available O Retum unused portio
ther Instructions - Special Handling - Hazards f

OC D (o X=5—

O Hazardous sample (see below) tq(ﬂ'on-hmrdous sample i
O Toxie ; O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O tachrymator O Shock sensitive

J Acidic O Blological O Carcinogenic - suspect

O Caustic O Peroxide C Radioactive

2 Other

Sample Allocation/Chain of Posgessian: . - -

Organization Name

Received By %ﬁw ;g Date Received A-12 4% _9:30
—_D4OAI0

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

: Time
Transported By 1l W (\ Lab Sample No. I0A O3
Comments
Inclusive Dates of Possession
Organization Name
Received By Date Received Time
Transported By Lab Sampie No.
Comments
inclusive Dates of Possession
Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession
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CHAIN OF CUSTODY RECORD 76~ 00/
Field Sample No.2A = 022

Company Sampled/Address Tinkev A FB K, 2one c, 2/12-027-04

Sample Point Description Wl l 3 - Purmp '\‘:U‘fff'

Stream Characteristics:

Temperature Flow __ pH
Visual Observations/Comments
Collector's Name /.M. [\ TTle Date/Time Sampled> § Mar<h 8 4

Amount of Sample Collected 202 VOA V'-*\JI. 4 {"’1? 61‘\\*’“) -4 ‘jlﬁd

Sampie Description Tive scvies Sawmples

Store at: [ Ambient IX5°C O -10°C (O Other

R Caution - No more sample available (I Return unused portion of sample U Discard unused portions

Other Instructions - Special Handllng-Hasz:i\’ VOAs Seov ¢d] ( TCE *ft‘)’rw“om <ﬂ:ql¢-«>

q"vv\f"\" Cav Mﬁ &\C\L\ 25 /M)‘-H OD

2 Hazardous sample (see below) O Non-hazardous sample

X Toxic : O Skin irritant O Flammable (FP< 903C)

O Pyrophoric 0 Lachrymator O Shock sensitive

O Acidic : 0 Blological O Carcinogenic - suspect

O Caustic C Peroxide O Radioactive
O Other

i

i

Sampia Allocation/Chajn ot Possession: ., — -

- wy APY S ane

Organization Name __[_4 Bl (L ux\(,v A e AANTIA,
Received By L. [ Tid/V¥in_ _c Date Received - -4 Time o (T

Transported By T /.l T4/ | Lab Sample No. _ XHCICHA

Comments N/

inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.

Comments

Inclusive Dates of Possession

Organization Name

Received By Date Receaived Time

Transported By Lab Sampie No.
Comments

Inclusive Dates of Possession
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CHAIN OF CUSTODY RECORD

Ly, -
Field Sample No. /"7, -7
e

Company Sampled/Address /—f/’/’&/ AFTS
Sample Point Description Do — 5

Stream Characteristics: :
Temperature /7% (. Flow pH _ (r -
Visual Observations/Comments 7/ .cat e~ * 72¢ pUAY Of7 L Scfe id pelerrge o
AL IR mligal7in

Collector's Name __/0 L - ;& o 4,714 sia _ DatelTime Sampled _ 3 /34 /54~ /C U5 (.
Amount of Sample Collected ___ 7 S /05 ’ 4
Sample Description S peond - (,(./}LIZ;_ Pl
Store at: (J Ambient Z5°C O -10°C O Other

B/Caution - No more sample available 0 Return unused portion of sample [ Discard unused portions

Other Instructions - Special Handling - Hazards

O Hazardous sampie (see below) O Non-hazardous sample

L. Toxic O Skin irritant O Flammable (FP< 40°C)
(J Pyrophoric U Lachrymator O Shock sensitive

L Acidic (J Biological {J Carcinogenic - suspect
(J Caustic O Peroxide O] Radioactive

O Other

Sample Allocation/Chain of Possession: . ) .

Organization Name __ 1. &/ 1A JLLLL{M(,M Arn g

Received By X \CU/\J/Y " ' Date Received ’5 %-/' 44 Time < JC
Transported By’iDj:R | Lab Sample No. ___4( D! 79

Comments ~ -

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.

Comments

inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession
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APPENDIX H
Analytical Data

All samples for chemical analysis were submitted to Radian Analytical
Services' laboratory in Austin. The samples were logged in, and the
data reported out, in "batches'". The following pages contain the
analytical data reports for the various batches of samples. Table
H~1 is a key for assigning the samples to the proper batch. Table

H-2 is a cross-reference between zones and corresponding laboratory
sample batches.

Also included in this Appendix are data submitted by the Oklahoma
State Department of Health.
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TABLE H-1.

LABORATORY BATCH BREAKOUT KEY

Lab #84-01-171. November 30, 1983

Zone 3 soils

Ladb #84-01-172, J 1984

PVC casing for extraction

Lab #84-02-061, February 10, 1984
T5-001, T5-002, T5~-004, T5-005,

T5-009, T5-011, T5-013, T5-014

Lab #84-02-062, F 4
T5-015, T5~015dup, T5-016, T5-018,
T5-019, T5-020, T5-020dup, T5-021

Lab_#84-02-063, February 10, 1984
T5-022, T5-023, T5-024, T5-025dup,

T5-026, T5-027

4-02-141, F 2 1984
Existing Well 7, Landfill 4
leachate, pond

Lab #84-02-142, February 20, 1984
2B

L 84~02-143, F ry 20, 1984
36
Lab #84-02-144, Februgry 20, 1984

4G, same split as 84-02-109

L 2-14 0, 1984
T5-018, T5-019, trip blank

L 8 2-162, F 3 84
3C(A) soil for mod 625

L 84-02-163, F 2 84
T5-005, T5-014, T5-016, T5-018,
T5-019 (resubmission for mod 625)

L 4—02-
4E.3 soil for mod 625

28, 1984
L 84-03-042 rch 8 84
T6-001 to T6-021, trip blank

L 84-03-13 r 0 84
Existing Well 2, 4 (mod 625)

84-03- 27 84
Existing Well 8

Lab #84-02-087, F 4, 1984
Zone 4 soils
.. Lab #84-02-102, F 84
N 1A, 1B, 1C
r.
N Lab #84-02-1 F 15, 1984
4A
3 Lab #84-02-107 16, 1984
> 2A
Lab #84-02-108, February 16, 1984
3E, 3F, 3G
Lab #84-02-109, February 16, 1984
4G
L 402~ F 20, 1984
Existing wells 1-6
e T e T T e

H-3

..............................
................................
_________________________________

..........

-------

.........
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TABLE H-2. CROSS REFERENCE

Phase II (S W Lab #84~
Zone lA 02-102
B 02-102
c 02-102
Zone 2A 02-107
B 02-142
Zone 3E 02-108
F 02-108
G 02-143
Zone 4A 02-103
G 02-109, 144
Zone 5 001 (Base Wells) 02-061
002 02-061
004 02-061
005 02-061, 163
009 02-061
011 02-061
013 02-061
014 02-061, 163
015, dup 02-062
016 02-062, 163
018 02-062, 163, 145
019 02-062, 163, 145
020, dup 02-062
021 02-062
022 02-063
023 02-063
024 02-063
025, dup 02-063
026 02-063
027 02-063
Existing Wells
1 02-140
2 02-140, 03-130
3 02-140
4 02-140, 03-130
5 02-140
6 02-140
7 02-141
8 03-179
(Continued)

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




TABLE H-2. (Continued)

Landfill 4 leachate 02-141
Pond 02-141
Zone 3 (soils) 01-171
Zone 4 (soils) 02-087
Zone 3 (625 soil) 02-162
Zone 4 (625 soil) 02-209
PVC Casing 01-172
Zomne 6 03-042

RCIIR B i
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