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RADIAN

NOTICE

This report has been prepared for the United States Air Force by Radian
Corporation, for the purpose of aiding in the implementation of the Air Force
Installation Restoration Program. It is not an endorsement of any product.
The views expressed herein are those of the contractor and do not necessarily
reflect the official views of the publishing agency, the United States Air
Force, nor the Department of Defense.

Copies of this report may be purchased from:

National Technical Information Service
5285 Port Royal Road
Springfield, Virginia 22161

Federal Govermment agencies and their contractors registered with Defense

Technical Information Center should direct requests for copies of this report
to:

Defense Technical Information Center
Cameron Station
Alexandria, Virginia 22314
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APPENDIX B
Definitions, Nomenclature, and Units

AFB ~ Air Force Base

Aquifer - geologic unit capable of storing and
transmitting significant quantities of water.

D.P.D.0O. = Defense Property Disposal Office
DoD - Department of Defense

EMP ~ Elactromagnetic Profiling

EPA - Envirommental Protection Agency

GC - Gas Chromatography

GC-MS - Gas Chromatography-Mass Spectrometry
IRP ~ Installation Restoration Program

JP-4 = Jet Propulsion fuel

mg/L -~ Milligrams per liter

msl - mean sea level

O& -~ 0il and Grease

PCE - tetrachlorethylene (perchloroethylene)

PD~680 - Petroleum distillate (aliphatic) used as a safety
cleaning solvent

POL - Petroleum, oil, and lubricants

PVC - Polyvinyl Chloride

RCRA - Resource Conservation and Recovery Act
TCE = trichloroethene

TOC - Total Organic Carbon

TOX - Total Organic Halogens

ug/L ~ Micrograms per Liter

ug/ml - Micrograms per milliliter

ug/g - Micrograms per gram

USAF - United States Air Force

VES - Vertical electrical soundings, earth resistivity
VOC - Volatile organic compound

WSA — Weapons Storage Area
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57 JUL 1984

INSTALLATION RESTORATION PROGRAM
PHASE II - CONFIRMATION/QUANTIFICATION
(STAGE 1) CARSWELL AFB TEXAS

I. DESCRIPTION OF WORK

The purpose of this task is to undertake a field survey at Carswell AFB
TX to determine: (1) the presence or absence of contamination within the
specified areas of the survey; (2) the potential for migration of idemtified
¢ontaminants in the various environmental media; (3) additional investiga-—
tions necessary to define the magnitude, extent, direction and razte of migra—
tion of identified contaminants; and (4) potential emvirommental consequences
and health risks of migrating contaminants.

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

A. Generzal
1. VWell Installation:

5. FEach borehole shall be drilled in accordance with ASTM
procedures,

b. Install 33 boreholes for a total of 1440 linear feet. Twenty-
four (25) boreholes shall be completed as ground—-water momitoring wells for a
total of 1280 linear feet.

¢. Each well shall be developed as soon as practical after
completion by blowing witk air and pumping or by using a bailer, Well
development shall proceed until the discharge water is clear and free of
sediment to the fullest extant practical.

d. Field permeability tests shall be performed in accordance with
ASTM procedures,

e. Hollow stem auger techniques shall be used to install
boreholes and monitoring wells in the upper zome (alluvium) to allow the
collection of split—samples. Split—spoon samples shall be collected,
.¢ontainerized, described snd logged at § ft intervals or at stratum changes.
Samples to be analyzed chemically (per para B.) shall be capped, frozeam and
package for overnight shipment to the appropriate laboratory. Two split-spooun
samples from each well/borehole shall be selected based on coler, oder, and
organic vapor analysis (OVA) and analyzed per Table 2, Atch 3. The remaining

samples shall be archived and analyzed only if contamination is found in the
first samples.

f. Each grouad-water monitoring well skall be screemed over the
entire saturated thickness.

g. Air rotary methods shall be used for drilling momitor wells
into the Paluxy. Special precautions shall be taken to ensure that

F33615-84-D-4402/0006 c-6
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contaminants are not introduced into the Palunxy during drilling or as a reszult
of migration around the borehole after well installation.

h. Schedule 40 PVYC shall be used for upper zone wells and
schedule 80 PVC for Paluxy wells and zay well over 100 feet deep.

2, The contractor shall monitor all exploratory well drilling and
borehole operations with an OVA instrument to identify potential genmeration of
hazardouns and/or toxic materials. In addition, the contractor shall momitor
drill cuttings for discoloration and odor. During drilling operatioms, if
soil cuttings are suspected to be hazardous (based on QVA measuremeant, odors,
or discoloration), the contractor shall place them in proper containers and
test them for EP Toxicity and Ignitibility. Results of this monitoring shall
be included in boring logs.

3, Sampling and Analysis

a, All water samples collected shall be analyzed om site for pH,
temperature, and the specific conductance. Sampling, maximum holding time,
and preservation of samples shall strictly comply with the following
refersnces: Standard Methods for the Examination of Water and Wastewater,
current edition; ASTM, Section 11, Water and Eanvirommental Technology; Methods
for Organic Chemical Analysis of Municipal and Industrial Wastewater, EPA~
600/4-82-057; and Methods for Chemical Analysis of VWaters and Wastes, EPA
Mancal 600/4-79-020. All chemical analyses (water, sediment and soil) shall
meet the required limits of detection for the applicable EPA method idemtified
in Table 1, Attachment 1.

b. Locations where water, soil, or sediment samples are taken
shall be sorveyed and marked where possible with a permanent marker, and the
location documented on 1 project site map.

c. Split all water, sediment and soil samples as part of the
contractor’s specific Quality Assurance/Quality Control (QA/QC) protocols and
procedures. One set of samples shalil be anaiyzed by the contractor. Tke
other set of samples shall be forwarded for analysis through overmight
delivery to:

USAF OEHL/SA
Bldg 140
Brooks AFB TX 78235

The samples sent to the USAF OEHL/SA shall be accompanied by the following
information:

(1) Purpose of sample (analyte)
(2) Installation name (base)

(3) Sample number (on containers)
(4) Source/location of sample

(5) Contract Task Numbers and Title of Project

F33615-84-D-4402/0006 c-7



(6) Method of collection (bailer, suction pump, air-lift pump
etc.) -

(7) Volumes removed before sample taken
(8) Special Conditions (use of surrogates, filtering, etc.)
(9) Preservatives used, especially any nonstandard types.

This informstion shall be forwarded with each sample by properly
completing an AF Form 2752 (copy of form and imstructioms om proper completion
mailed under separate cover)., JTo addition, copies of field logs documenting
sample collection parameters should accompany the samples.

Chain-of-custody records for all samples, field blanks, and quality
control duplicates shall be maintained,.

d. Water levels shall be measured at all momitoring welis to the
nearest 0.01 feet,

o, All wells shall be purged prior to sampling to ensure that
fresh formation water is collected. Purging shall proceed until at least
three well volumes of water have been displaced or until pH, temperature, and
specific conductance stabilize. If water flow to the well is too low or
recharge too slow to meet the above conditions, the contractor shall document
the number of volumes purged and sample in the most practical manner to get a
representative sample. All sampling in the upper zone shall be conducted
using 2-inch stainless steel KEemmerer sampler, teflon bailer, or FVC bailer.

Sampling in the Paluxy shall be done with a dedicated pump installed in each
well,

f. Second-column confirmation shall be required when detection
limits exceed values identified in Attachment 1, for EPA Methods 6§01 and 602.
Second column confirmation shall be conducted on a maximum of 50% of the
samples collected for these tnalyses., Totsl number of samples for Method 601
end 602 in Attachment 2 include these confirmation anmalyses.

g. Ground-water elevations shall be measured at three points in
time on all wells., One measurement shall be taken when the well is developed,
8 second when the sample is obtained and the third approximately ome month
after sampling. Measurements shall be refsrenced to an established, surveyed
mark-point on the top of the well casing.

h, Flow conditions shall be documented for all surface-water
sampling.

4. Field data collected for each site shall be plotted and mapped,The
nature, magnitude, and potential for contaminant flow within each zome to
receiving stréeams and groundwaters shall be estimated. Upon completion of
each sampling and analysis effort, the data shall be tabulated in the next RfAD
Status report as specified in Item VI below.

S5. Determine the areal extent of the sites by reviewing available

aerial photos of the base, both historical and the most recent panchromatic
infrared.

F33615-84-D-24402/0006 c-8




B. In additioa to items delineated in A above, conduct the following
specific actions at the indicated sites on Carswell AFB:

1. 8Site 13, Flightline Drainage Ditch

a, Hand auger six soil borings to a depth of 10 ft at locatioas
as shown in Figure 1, Atch 2, Samples shall be collected at two foot
intervals and analyzed as showa in Table 2, Atch 3.

b. Three sediment samples shall be collected at locations shown
in Figure 1, Atch 2 and analyzed as shown in Table 2, Atch 3,

2, Site 12, Fire Department Training Area No. 2

a. Geologic conditions and plume existence shall be determined by
a site geophysical survey (electromagnetics and electrical resistivity),

b. Three ground-water monitoring wells (one upgradient, two
downgradient) shall be installed in the upper zone to an average depth of 40
ft (total of 120 limear ft) as shown in Figure 2, Atch 4. Collect split—spoon
samples per A.l.e and analyze as shown in Table 2, Atch 3,

¢, Collect two rounds of ground-water samples from ecach well
(total of 6 samples) one month apart, and analyze for parameters shown in
Table 2, Atch 3.

d. Collect two surface water samples (one month apart) from the
small tributary to Farmers Branch north of the site and analyze for parameters
shown in Table 2, Atch 3.

e¢. Hand auger ome so0il boring to a depth of ten feet. Collect 5
50il samples (2 ft intervals) and analyze per Table 2, Atch 3, Colle;: one.
ground—-water sample and analyze per Table 2, Atch 3,

3. Site 17, POL Tank Farm
a, Eight soil borings (2 upgradient, 6 downgradient) shall be
drilled to 2 maximum depth of 20 feet each (total of 160 linesr ft) as shown

in Figure 3, Atch 5. Analyze soil from each borehole for signs of fuels by
cbserving odor, color, and OVA measurements.

b. Collect one water sample from each borehole (total of eight)
and 2nalyze per Table 2, Atch 3.

c. Collect split-spoon samples per A.l.e from each of the eight
wells and analyze per Table 2, Atch 3,

4. Site 10, Waste Burial Area
a, Conduct a geophysical survey (electromagnetic, electrical

resistivity, and magnetometer) to define the site geologic conditions, waste
boundaries, and any plume present.

F33615-84-D-4402/0006 c-9




b, Iostall three upper zonme monitor wells (Figunre 2, Atch 4) to N
an average depth of 40 ft (totsl of 120 linear feet). Ome well shall be
drilled upgradient and two downgradiemt. Collect split~spoon samples per
A.l.e and analyze as shown in Table 2, Atch 3.

¢, Collect two water samples (one month apart) from each well and
analyze per Table 2, Atch 3.

5. Site 16, Unnamed Stream

a, Hand anger three soil borings to a maximum depth of 10 ft each
(total of 30 linear feet) at locations shown in Fignre ¢, Atch 8, Collect
samples at two foot intervals, a total of 15 soil samples. Analyze two soil
samples from each borehole based on OVA, odor, or color per Table 2, Atch 3.

Archive the remaining samples and analyze if the previouns samples are found
to be conteminated.

b. Collect two samples (ome mosth apart) from the stream and
analyze per Table 2, Atch 3.

¢. Collect two water samples (one month. apart) from the oil/water
separator and analyze per Table 2, Atch 3.

d. Condnct a geophysical survey (magnetometer) in the vicinity of
the abandoned gas station to determine if the tanks are still in place aand to
evalnate potential of the site as a sonrce of contamination.

e, Drill three so0il borings to an average depth of 40 ft (total
of 120 linear feet) as shown in Figure 4, Atch 6, Analyze soils using an OVA.
Collect three water samples and analyze for TOC, TOX, OPE, heavy metals and
Purgeable Organics per Table 2, Atch 3.

6. Site 15, Entomology Dry Well

a. One sample from the entomology dry well shall be collected and
analyzed for pesticides per Table 2, Atch 3.

b. Drill three wells (Figanre 4, Atch &), in the upper zome (two
downgradient and one upgradient). The wells shall be drilled to an average
depth of 40 ft (total of 120 linear feet). Each well shall be sampled twice
(one month apart) and each sample analyzed for pesticides per Table 2, Atch 3.

Split—spoon samples shall be collected per A.l.e. and analyzed as shown in
Table 2, Atch 3.

7. 8ite 1, Landfill I

a, Conduct geophysical surveys (electromagmetic, electrical
resistivity, and magnetometer) to delineate waste boundaries and aid in
selection of monitor well locatioms.

b, Drill four wells (one upgradient and three downgradieat) into
the upper zone at anm average depth of 30 ft (total of 120 linear ft) at
locations shown in Figure 5, Atch 7.
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¢. Collect two water samples (one month apart) from each well
(total of 8 samples) and analyze as shown in Table 2, Atch 3. Split—spoon
samples shall be collected per A.l.es. and analyzed as shown in Table 2,
Atch 3.

8. Site 4, Landfill 4

a. Conduct 3oophyéica1 surveys (electromagnetic, electrical
resistivity, and magnetometer) to define geological conditions and
waste/pluome boundaries in the upper zonme.

b. Collect two grab samples (one month apart) of the surface
water from the stream east of the site and analyze per Table 2, Atch 3.

¢. Drill five boreholes (onme upgradient and four downgradient)
into the uwpper zome at an average depth of 40 ft each (total of 200 limear
ft)., Split-spoon samples shall be collected per A.l.e. and analyzed as shown
in Tabel 2, Atch 3.

d, Each of the five boreholes shall be completed as = groundwater
monitoring well. 7Two ground-water samples (one month apart) from each well
shall be analyzed per Table 2, Atch 3.

o. Install one downgradient well to a depth of 200 ft into the
upper Paluxy, Two ground-water samples (ome month apart) shall be collected
and analyzed per Table 2, Atch 3. '

9. Site 5, Landfill No. §

8. Conduct geophysical surveys (electromagnetic and electrical
resistivity) to define geological conditions and waste boundaries in the upper
zone.

b. Install three gronnd-water monitor wells (one upgradient and
two downgradient) in the upper zone (total of 120 linear ft) as shown in
Figure 2, Atch 4. Collect two ground-water samples (one month apart) and
analyze per Table 2, Atch 3. Split—spoon samples shall be collected per
A.l.e. and analyzed as shown in Table 2, Atch 3.

¢. Install one upper Paluxy monitor well (200 linear ft)
upgradient of this site. Collect two ground-water samples (one month apart)
and analyze Table 2, Atch 3. Collect split—spoon samples per A,l.e and
anslyze a3 shown in Table 2, Atch 3.

d. Collect two surface water grab samples {(one month apart) from
the small stream that flows around the site. Analyze samples per Table 2,
Atch 3.
10, Site 11, Fire Department Training Area No, 1
a. Drill two boreholes (ome upgradient and one downgradiemt) to

an average depth of 40 ft (total of 80 linear ft). Collect split-spoon
samples per A.l.e. and analyze as shown in Tasble 2, Atch 3.
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b. Complete the two boroholes as ground-water monitor wells.

Collect and analyze two water samples per well (one month apart) per Table 2,
Atch 3.

¢. Hand auger one soil boring to a depth of 10 ft. Collect soil

samples at two foot intervals (total of five) and analyze per Table 2,
Atch 3.

11. 8ite 3, Landfill No. 3

Conduct geophysical surveys (electromagnetic and electrical

resistivity) to define lateral and vertical boundaries of any contaminant
plume.

12. Weapons Storage Area (WSA) Inspection Shop Site

2. Hand auger three soil borings to an average depth of five
feet and spaced five feet apart.

b. Collect and analyze two s0il samples from each boring for
purgeable organics and o0il and grease per Table 2, Atch 3.

¢, Collect onme gronnd-water sample from the on—site potable water
well and analyze for radioisotopes per Table 2, Atch 3.

C. VWell and Borehole Cleanup

All well and boring area drill cuttings shall be removed and the
general area cleaned following the completion of each well and boring. Only
those drill c¢uttings suspected as being a hazardous waste (based on discol-
oration, odor, Or organic vapor analysis) shall be properly containerized
(according to local civil engineering office requirements) by the coatractor
for eventual government disposal. The suspected hazardous waste shall be
tested by the contractor for EP toxicity and Ignitibility. The contractor is
not responsible for ultimate disposal of the drill cuttings. Disposal will be
conduncted by base personnel.

D. Data Review

Results of sampling and analysis shall be tabulated and incorporated
in the Informal Technical Information Report {(as specified in Item VI below)
and forwarded to the USAF OEHL for review. Results shall also be forwarded as
available in the next monthly RAD 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/site specific hydrogeology, well and boring logs,
data from water level surveys, groundwater surface and gradient maps, water
quality and s0il analysis results, available geohydrologic cross sections, and
laboratory quality assurance information. The report shall follow the USAF
OEHL supplied format (mailed wnder separate cover),
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2. The recommendation section shall address esch site and list them

by catagories. Catagory I shall include sites where no further action
. (including remedial action) is required. Data for these sites is considered
sufficieat to rule out unacceptable health or envirommental risks., Category
IT sites are those requiring additional moanitoring or work to quantify or
further assess the extent of current or future contamination. Category III
sites are sites that will require remedial actions (ready for IRP Phase IV
actions), In each case, the contractor will summarize or present the results
of field data, environmental or regulatory criteria, or other pertinment
information supporting these conclusions.

F. Meetings

The contractor’s project leader shall attend one meeting with Air
Force headquarters and regulatory agency personnel to take place at a time to
be specified by the USAF QEHL. The meeting shall take place at Carswell AFB
. for a duration of one day (eight hours).

II. SITE LOCATION AND DATES:

- Carswell AFB TX
Date to be established

.. III. BASE SUPPORT: None
IV. GOVERNMENT FURNISHED PROPERTY: None

- V. GOVERNMENT POINTS OF CONTACT:

1., Maj George R. New 2. Capt David R, Carpenter
. USAF OEBL/TSS USAF Regional Hosp Carswell/SGPB
Brooks AFB TX 78235 Carswell AFB TX 76127
{512) 536-2158 (817) 735-7111
AV 240-2158 ’ AV 739-7111

2. Col Ronald D. Burnett
HQ SAC/SGPB
- Offutt AFB NE 68113
{402) 294-4651
AV 271-4651 . -
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VI. In addition to sequence oumbers 1, 5, and 10 in Attachment 1 to the
contract, which are applicable to all orders, the sequence numbers listed

below are applicable to this order. Alsc shown are data applicable to this
order.

Sequence No. Block 10 Block 11 Block 12 Block 13 Block 14
3 0/Time = »
4 One/R 8 Mar 85 10 May 85 12 Jul 85 ..

* Upon completion of analytical effort before submissiom of 1st draft report.

** Two draft reports will be required. After incorporating Air Force comments
concerning the first draft report, the contractor shall supply the USAF OEHL
with one copy of the sscond draft report. Upon acceptance of the second
draft, the USAF OFEHL will furnish a distributionm list for the remaining 24
copies of the second draft. The contractor skall supply 50 copies plus the
original camera ready copy of the final report.
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Table 1 Analyticzl Detection Parameters

ANALYTE

0il and Grease (IR)

Total Organic Carbon (TOC)*
Total Organic Halogens (TO0X)*
Purgeable Organics

pH

Specific Conductance

Lead

EP Toxicity

Ignitability

Phenols

* Detection limit for TOC must be 3 times the nmoise level of the instrument.
Laboratory distilled water must show no response;

METHOD

EPA 413.2
EPA 415.1
EPA 9020
EPA 601,602
EPA 150.1
EPA 120.1
EPA

EPA 1310
EPA 1010
EPA -

corrections of positive results must be made.

s® Varies with compouad.

hedhd Metal

As
Ba
cd
Cr
Po
Hg
Se
Ag

#3%® Find if sample is ignitible at 140 degrees Farenheit or below.

is a hazardous waste.

F33615-84-D-4402/0006

10
200
10
50
20
1
10
10

ug/L of solntion

C-15

DETECTION
LIMIT (ug/L)

100

1000

5 (5 ug/s)
L 1]

+0.1 uwnit

1 unhbo/cm

L L L]
resn

0.5 mg/Kg

Refer to EPA method referenced above,

QA/QC

17

15

o=

if it shows a response,

ATCH

1f so,

it

NO. OF

179

81
157
153

15
39

93
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N Boftom Seaiment Sampies
Figure | Phase 11 Stage 1 Program,
Site No. I3
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ANALYTE

TOC

TOX

0&G

Lead

'™ Toxicity

Pesticides

[ 2nols

f‘imary Heavy
}..tals

! »geable
Urganics

.0
I™itability
Radiochemical
N Wells/
E__eholes

Total Depth of
W ".1s/Boreholes

Table 2.

IRP Phase II, Stage 1 Sampling Parameters
SAMPLING LOCATION

GzGround-water samples

S=Soil samples

W Jurface-water samples
B lediment samples

F33615-84-0-4402/0006

SUB
#13  #12 #17 #10 #16 #15 # #  #5  #1  WSA OTHER TOTAL
76 8 66 3G TG 86 2 2W 4G 73°
2W 4 126 86 :
30S 76 8 &G 3G 8G 8G 8G 142
3B 2W 165 6S 4w 8s 8s 9s
63 638
30 76 8G 6G 3G 86 126 8G 56 6S 162
3B 2@ 165 65 AW 85s 2w 9s
65 65 85
3G 13
W
65
30S 2 35
3B
116 126 123 126 656 106
35 128 IW W 148
125
76 86 126 8G 4G T
2W 8S 128 8S 9s
63
116 86 126 8G 4G 8l
2% 8s 128 88 9s
65
116 9G  SG 126 IW 126 6G 95 170
3 95 6w 125 183G 3W 148
175 95 128
W 2w
2 2
1G 1
0 3 8 3 0 3 n 6 3 2 0 33
0 120 160 120 0 120 120 40 320 & 0 1440
*Radiochemical: Gross A, Gross B, and Total Radium
17 ATCH 3
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Figure 2

Phase 11 Stage 1 Program,
Sites No., 4, 5, 10, 11, 12
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Ungergrouno D

Fremen
Drain

A Soi Bonngs/Water Sampies

@ Sail BoringsiSoit ang water Samoles

Figure 3 Phase 11 Stage 1 Program,
Site No. 17
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Approxumaie

Location of

Former Gas
Station

®

Fence

Scuik 1 Eum
aei———
Q a 100

SITE NO, 15= Fermar
Ory WeH Emomoiogy \
[Samow Locanan: Buiaing
@ Underground \
French 1313 a1
Drain * .
|
!
\ /
\- »

Wwoodeaq

Faimers Branch

<

*  Alluviym Monitor Wetls

A S0t Bonngs

@ Surtace water Sampling Points

@ S04 Bonngs/water Samoles

Figure 4 Phase II Stage 1 Program,
Sites No., 15 and 16
F -R4-D-
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@ Monitening Well Location

Figure £ ' Phase II Stage 1 Program,
Site No. 1
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RADIAN

APPENDIX D
Well Numbering System

The well and borings drilled at Carswell AFB during the Phase II

investigation are identified by a two-part label. The label consists of a

number followed by a letter of the alphabet. The number refers to the site

at which the well or boring is located. The letter refers to the position of
the well relative to the hydrogeology of the site. The letter A is assigned
to the well believed to be upgradient from the site. The letter B, and those
consecutive after it, are assigned to wells and borings that are downgradient

of their respective sites.

An example is well I5A. The well is located at site No. 15, and is
believed to be upgradient of apy contamination that may be present at the
site. Well 12C is located at site No. 12 and is believed to be downgradient

of any contamination present at the site.

One boring not drilled during the Phase II investigation was includ-
ed on the base-wide cross-section, A~A'., This boring was identified as #27 on
the "Master Plan Soil Boring and Monument Data, Carswell AFB", prepared in
June 1%67. This plan was prepared by Carter and Burgess, Engineers, of Fort
Worth, under contract AF 25(600)-4683.

D-3




RADLAN

CORPORATION

Project __ Corswall AFD IRV
Location outsidse of DPDO, to ths West
Drilled by __ WL (CME 75)
Logged by ___J.B, Chaowan

Log: Monitor Well 1A

Dates of Drilling/Well Complation

1/19/85

Elevacions: Land Surfaca
TIotal Depth 9 £t
Drilling, Sempling Hathods

Measuring Point 570,42

Depch Sample Blowa per Sample Graphic Well
(£e) Typa 6 inches LD, Log Geologic Description Notes Gompletion
LS o -—
p—
- )
o- - -
CLAY; silcy, black. o 3
. Seal -
® =
88 -5 1Al CLAY; brown, mecisc; grades cto gray Pogll et -]
5= (850888) clay with minor pabblees and sand - =1a -
just above 5 fr. > =&
Limestone ar 7 feec. b
- T——T{LIKESTONE, o=l -
t—r——|Bad of borisg: 9 feat.
10- -
15=- -
20- -
25— -
30- -
35~ -
m_ -




RADLAN
CORPORATION

Project
Location __ DPDO, Sorch Yapd

Log: Monitor Well 18

Daces of Driiling/Well Completion __1/19/85
Elevations: Land Surfaca ____ 560,69 Measuring Poinc _560,24

Drilled by __SWL (CME 75)

Total Depth 20 £,

Logged by __J.J. Chavmsn

Drilling, Sampling Methods __ Hollow-s¢tem auger: split-epocm

Depth Sample Blowse par Sample

Graphic Well
(it) Type 6 inches I.D, Log Geologic Description Notas Completion
+3- -
Q= TG _1_I -
wmaty T | ASPRALT. _j
S
- '7“\3, o Vo WPILL; containe pieces of comerete w -
*,,,I=“\‘a.nd tar. §
3s 10-9 181 by ’_/,, 3 a
- v
3- s i
SN /1 (¢
- ol ¥ 4'//“ Seal -
% —
83 =4 182 CLAY; dark gray to black; moisc. Water at 9 feet. —
19~ (850886) == -
=
- '3 E . -
=4
38 7-9 183 CLAY; dark gray; cohesive; wveather— = a
15- /cd shala. CA==1"
i =
L ety
9 |I=
] f CLAY; brown; gravelly zona at 19.5 —
s ] 1B4 fr. containing pebbles over 1 in. —
20- (850887) ! in dismeter, grading back iate —_— -
brown clay at 19,7 fe.
End of borimg: 20 feat.
25- -
30~ ~
35= -
4=




RARIAN
CORPORATIOR

Project
Location ___DPDO, Jouth Yazd

L

Drilled by _ _SWL (CME 73)

Logged by __J,J, Chapman

Monicor Well ic

Dates of Drilling/Well Completion

1/19/85

Elgvations: Land Surfaca
Total Depth

Maasuring Foinc ____ 560,03
i,
Drilling, Ssmpling Methods Hollow-stem auger: split-spoom

Depth Sample Blows per

Sampla Graphic Well
(fz) Type 6 inches I.D. Log Geologic Description Notas Complation
+5= —
0- . ' -
f s, \\’i:’ ASPHALT; cement, fill material. ]
A "=
- R -
"y ”\‘ >
sg 31/14 1c1 Ny > 1\\ PILL; contains comcrere pisces.
5 S . -
// CLAY; black; cootains wood chips.
-
38 4/6 1c2 !
10- & -
- ¢ g
-
CLAY; brown; contains minor pebbles 3
88 6/7 1c3 and shell fragments. Drager reaction.
15- (850884) -
CLAY; brown to gray; minor sand and
33 3/4 1c4 pebbles (up to 1.5 cm in dismecer); Seal
20~ moist. -
CLAY; brown to gray; contains peb-
1] 3/ 1¢5 bles and increaeing samd with Water. =
25- (850885) depth; wet. a -
[
=
>
- : -
CLAY; browa to gray; contains samnd, ]
38 4/4 1C6 minor pebbles, and limescone frag-
30~ nents. -
SHALE; bluish-gray; limonite sgaino— —
L1 7/12 1c7 ing; veathered.
35 Ead of borimg: 34 faet. -
40~ -




RADIAN
CORPORATION

Project Carswell AFR IRP =

Location Egst of DF

DO
Drillad by SWL (CME 75)

Logged by __J.0, Chapman

Log: Monjtor Well ip

Dates of Drillipg/Well Completion

Elevations: Land Surface ____ 560,46 _  Messuriog Point 564,06

Total Depth 28 _ft,

_1/18/85

Drilling, Sempling Methods

Dapth Sample Blows per

Smaple Graphic Well
(fe) Type 6 inches I.D. Log Geologic Dascription Notes Completion
+ 5 -
0- CLAY; dark brown to black, trasce
to soma 8ilt aod fine sand, few
graval.
S8 =4 1Dl u
5= G 2
&) i
a
A
LE ] 3-4 1Dz /| Gradas to tan ecolor, increasing
10~ (850876) fine sand. R
Seal
S8 5«8 1D3 Thin gravel layer at 14 fc; clay
15=- 2 ie gray.
E ]
L5
2
3
EE] 15=15 1Dé Clay is moisc. Puel odor at 19 ft; =
20- (850877) 2ir ssmple reacgion; 2
53 NA 1DS cuttings damp, but
{850878) | Do free water.
- | LIMESTONE; dry, hard.
End of boring: 24 ft.
25-
30~
35+
40—

E~6




RADIAN Laog: Monjitor Well 44
CORPORAT ION

Project Carswell AFB IRP . — Datas of Drilling/Well Completion ___1/14/85
Location ___Sguchwest of Radax Facility Elevations: Land Surface ____ 624,63 =~ Measuring Point 615.84

Drilled by _ SWL (GME 75) Tocal Depth __ 24 ft.
Logged by L., Fzanch Drilling, Ssmpliag Mathods i it~
——  Sampling Becord
Depth Smmple Blows per Samyple Graphic Well
(fe) Typs 6 inches I.D. Log Geologic Description Notes Completion
+5= -
0- CLAY; silcy, gray to black; io- -
creasing sand and gravel with
depth; moiat.
ER
88 45 4A1 51
5- S -
o8
A
H
- SAND; fine to medium grained, tan No sample recovery © -
to ruat, dry; ccaca to some silc; |
L 83 -4 - trace fine gravel; moist. Seal
- -
—_—
- Water at 13 fr. -
53 5~3 4A2 —
15- (850806) % -
;L._—
- ==
- =3 -
=i
88 11-37 443 SHALE; bluish—gray; vith inger o =g
20~ = =T bedded limescone. _ -
S =
- = e Limestone ac 23.5 -
— = ft
End of boring: 24 fr. —
25— -
ig- -
35- -
40~ -



RADLAN Log: Momiter Well 4B
CORPORATION

Project __ Carwwell AFB [RP - Dates of Drilling/Well Completion 1/14/85
Location Southesst of Badar Facility Elevationa: Land Surface 618,69 Measuring Point 620,02

Drilled by SWL (CME 25) Total Depth 26 fo,
Logged by L.N, French Drilling, Sampling Mathods H it~
Depth Sample DBlows per Sample Graphic Well
(fe) Type 6 inchaes I.D. Log Geologic Description Notes Completion
+5- -
0- FILL; red to brown, clayey with -
variable mmounts of fine to cosrse
sand, trace fine gravel.
- CLAY; dark brown, moist; some silt. -
Grades to lighct brown, increasing
88 5-8 4Bl silt. Y
5~ 8 -
S g
b
a
- SAND; fine to medium grained, tan, 2 -
wastly quartz with some feldspar
sud mica, friable; occasional fine |
10- graval. -
Seal
83 2-2 483 =
15- (850807) Water at 16 fc. —= -
of lacreasing fine gravel. A=
M=
- i TR
ve—n
38 10~40% 4B4 SHALE; gray-blue with thin leyers  *for § 1/2 in. a @
20~ (850808) of limestone. © -
End of borimg: 24 fc.
25~ -
30- -
35~ -
40-



RADLAN Log: Monitor Well __4C

CORPORATION
Project __ Carowell AFB IRP Dates of Drilling/Well Complation L1/11/85
Location Golf Courae-East of Badar Fagility Elevations: Land Surface __ 610,82 ~  Measvring Point _ 613,12 .
Drilled by ___ SWL (CME 75) Total Depth 29.5 fr,
Logged by _L.J, Frepch Drilling, Sampling Methods __ Jollow-sCem suger
——— _Samplicg Becopd
Depth Ssmple Blows per Sample Graphic Wall
(fe) Type 6 inches 1.D. Log Gaologic Description Notes Completion
+5- -
Q0= CLAY; derk brown, silcy; grades to -
sandy clay, light tan, fev fine
graval.
- Limestone gravel (1/2 ia) at 4 fc. -
E1] -4 4Gl
5= -
SAND; fine £0 wedium grained, red-
brown, friable, dry; trace silc; “i
- few limestone and rock fragments. g‘- w
B a
58 6-7 4c2 @ 3
10~ [
S8 23-2)% 4GC3 Gravel and shell layer ac 15 ft., *for 5 im.
15= iacressing medium to coarse graval Water at 16 ft. -
‘| interbedded with coarse tan sand. Seal |
- 23,890, |GRAVEL; fine to coarse, rock frag- | -
P 2o 2 oo Jmente and shells; with SAND, scraci- —
38 16=23 4Ch 0 2% .°g°¢ fied, medium to coarse grained. —]
20~ (850804) b °° : : 'u :: ‘E -
SR =
n°o¢u’a° : —_
- r.’:.ﬂ.":,c- Air sample nega- “=lg -
el tive i
L1 42-8w 4C5 2 3 "'.‘,' *for 0.2% in. H E;$
25- a2%a3%]| Large limestone cobbles (45 in). 8 = -
:oucu:o':: §
aa:oq n-::a =
) KO =
-1 o
$S - 4Ch T LIMESTONE: cark gray; hard. Auger refusal.
0- (850805) -
End of boring: 29.5 ft.
35~ -
40~ -



RADIAN
CORPORATION

Project Carsvell AFB IRP

Location

Drilled by __SWL (CME 75)

Logged by __L.N, Frepch

Log: Monitor Well 4D

Dates of Drilling/Wall Completion

1/10/85

Elevations: Land Surface
Total Depth 30.5 fe,
Drilling, Sempling Methods

Massuring Point __615.40

Depth Sample Blows per

Sample Graphic Well
(fe) Type 6 inches I.D. Log Geologic Description Notes Gompletion
+5- -—
0- CLAY; dark browo, moist, some Bill. =
/// Grades to tanm, gravelly clay with
W £/ |decressing moisture.
88 55 D1 % :
S 3 *|SAND, tan, fine to medium grained, -
quarts, dry.
; I
- o L=
&)
38 5m6 402 )
10- -
S8 9~13 4D3
15~ | -
Seal
- Water at 18 ft. ) -
S8 17-10 4D4 Increasing coarse sand, with
20~ (850802) |gravel and cobbles. » i -
o
L=l
W
- — L -
v il
LN - @
3s 13-18 4DS @ 3 §°u° BAVEL; medium fo coarse, rock Air sample negative. S
25~ b2 0% 2ol fragnents and shells; interbedded -
’°,="=,""r\lith coarse SAND, tan, stratified.
a » LR s a9
) ’n a aﬂ a ﬂ"
- 'c:a°n.:¢°o -
L] Y %0 ° a9
‘. ,ﬂ‘ Oqﬂ
L1 8~19% 4Db , 00 4 99 5
30~ (850803) r— LIMESTONE (7). Refusal at 30.5 fr. -
End of borinmg: 30.5 fe.
35~ -
40~




BADIAN Log: Monitor Well ___4E

CORPORATION
Project __Cargvell AFB IRP =~~~ Datas of Drilling/Well Completion 1/10/85
Locacion __ Northeaet of Radar Facility Elevations: Land Surface ____ 617,45 Maasuring Poimt 618,33
Drilled by __ SWL (CME J5) Total Depth a3 fc.
Logged by __ L.B. French Drilling, Smmpling Methods H ir=
Depth Sample Blows per Sample Graphic Well
(ft) Typae 6 inches I.D, Log Geologic Descriptionm Notes Complecion
+5=- -—
- — -
0- 7 CLAY; dark brown, moist, with some -
/ silt and fine sand. Grades to
light browo—tsn with veathered
-  limgstone pebblas, increasing silc -
and sand.
338 10-13 4Kl
5= b -
b2, 0% 9 {GRAVEL; fine to medium, and SAND,
- [ 0,0°9,° medium co coarse grained, wedium ; -
:a"-“:.'n,c brown. etratified, friable, moiat. {
88 90-12 4E2 b 28 2%e
10= -
Decreasing gravel below 11 ft. E E:'
: & |3
- v oen] ° -
58 5-6 4E3 AR
15— SRS -
%
- | i :
88 13~18 TN ey ,
20=- e -
Sedl
38 5-8 &ES Water st 24 ft,
5= {850 hrocry -
5 850800) =
- Gravel layer at 27.5 ft. - = -
M=
38 6-8 4B6 Increasing gravel. - = E
30~ (850801) b SR
A=~
=
- Air sample negative. _-_'=‘: -
55 24-26% 4E7 *for 1.5 in. —
35— (850801) LIMESTONE; dark gray, hard. Refusal at 35 fe. -
End of borimg: 35 fe.
40~ -




BRADIAN
CORPORATION

Project ___GCarswell AFR IRP

Log: Monitor Well __ 34

Dates of Drilling/Well Complation 1/16/85

Location ___ West of Landfill 3

Elevatione; Laod Surface ___ 619,42 __ Messuring Point 623.22

Drilled by SWL (CHE 75) Total Depth 32 £+,
Logged by __L.H. Frsuch Drilling, Sempling Methods __ Hollow-gCom duger: SpliC-epoow
Dapth Sample Biows per Sampla Graphic Well
(ft) Type 6 inches I.D. Log Ceologic Description Notes Completion
+5= ——
- — -
0~ CLAY; mottled reddish browo-tan, -
dry, some silt, trace safd and
fine gravel.
L
ss 8-i1 5Al
[ -
AL
88 48 SAz Increaaing fine saud, silt. o 2
10~ -
38 9-6 S5A3 —
15= -
Seal
- SAND; fine to medivam grained, -
light tam, faintly lamicated. —
R1] 8-10 S5A4
20- -
e ='
- £=f§ -
N=F
ss 7-11 SAS ’:‘ —l=®
25- (850858) Water at 24 ft. 5 :3 -
Increasing fine gravel. :
E
g“,,":“of':‘ GRAVEL; medium to coarse, rock
58 13-29 SA8 o 0% @ o |Exagments and shell, interbedded
30~ (850859) ,-°°°=.=°'.=.°uimh thin layers of medium to -
Po 23 nldcoarse sand.
T ILIMESTONE (?).
- = pnd of boriog: 32 ft. Refusal at 32 fr. -
35- -
40~
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RADIAN Log: Moniter Well 5B

CORPORATION
Project __ Carsvall AFB IRP Dates of Drilling/Well Completion 1/15/85
Locacion Northesst of Landfill 5 ac Stroam Elevations: Land Surfacae 397.18 Mgasuring Point 600 .48
Drilled by _ SWL (CME 75) Total Depth 9 ft,
Logged by ___ L. N, Frepch Drilling, Ssmpling Methods H it
——— Sampling Recopd
Deptk Ssmple Blows per Sample Craphic Well
(ge) Type & ioches I.D. Log Geologic Description Notes Completion
5= —
0- CLAY; dark brown, with variable -
mmounte of ailt, sand end gravel; Grout *
moist. o
- Sesl 8 -
$s 3-2 31 — =
5=~ (850838) SAND: fine to medium grained, R -
| orange~brown, trace silt snd fine S ==F
graval. 2 — ¢
- i=ga -
SHALE; gray-blue, hard, dry. Shale ac 8 ft. &
88 50 (1 im) SB2 End of boring: 9 ft. —E
10- -
15- -
20- -
25- -
30~ -
35- -
40~ -



RADIAN
CORPORATION

Project Cacowall Aﬂ IRP

Locacion

Drilled by ___SWL (CME 75)

Logged by __ L.N. French

Log: Monicor Well ___35C

Dgtes of Drilling/Well Completion 1/15/85

Elevations: Land Surface _____ 606,63 Mesgsuring Point 608,73
Total Depth 22 ft,

Drilling, Sempling Methods i

— Sampling Record

Dapth Sample Blows par Sample Graphic Well
(fc) Type & inches I.D, Log Geologic Dascription Notas Completion
+5- —-—
!
0= CLAY; medium brown; with some silt -
and fine to coarse sand, increasing
gravel vith depth. q4:
- Q. of -
§ 13
o
CH] 3=7 5C1 3
5= SAND; fine to medium grained, Sui] -
orsnge~brown, dry; inecreasing mois-
ture, few Mn stains,
58 7-10 52 —]
10~ = -
Weter at 12 ft. =
3=
- Ll e -
*IT=" s
- 3
88 =2 5C3 [.] Few lsyers and lenses of CLAY, red- Air sample nega- :?E 5
15- (850839) | dish-brown, mottled with light tam, tive, b= -
| plastic; some silt. e
58 14-11 5C4 —_
20~ (350840) o] -
|'LIMESTONE (7). [—
| End of boring: 22 fc. —_—
25~ -
30~ -
35~ -
40~
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RADIAN Log: Mooitor Well 104

CORPORATION
Projact ___Carsvell AFB IRP Dates of Drilling/Well Completion 1/15/85
Location __ West of Waste Burisl Axes ~ Elevations: Land Surface ___ 633,98 ~  Massuring Point __626.68
Drilled by __ SWL (CME 75) Toral Depth _ 39 ft.
Logged by __ L.N, Frepch Drilling, Sampling Mechods __Hollow-stem guger: split-spoon
Cepth Sample Blowe par Sample Graphic Well
(£e) Typa 6 inches LD, Log Gaolegic Description Notes Campletion
5= -—
[+ . -
CLAY; medium brown, dry, some silc;
few limestone gravel.
S8 15-17 104]
5_ -
REH] 16~29 10A2
10- -
E 2
= SAND; fine to medium grained, & -
orange—brown, dry. 3
S8 6-7 1043
15~ -
ss 12-19 1044
20- -
58 1045 Increasing moisture. |
25- Seal | -
- Water at 27 fc. == -
ss 6-13 1046 E
30- (850860) . =l -
.| Increasing fine to medium gravel ar—|s
“lwith shell fragaents. = b
- rr—i Y -
aj ="
=
58 13«15 10A7 <
35— . —] -
° u.r.--..ﬂ‘ GRAVEL : medium to cosrse grained,
o 2 00 § so|rock fragments aod shell, imcer-
- %o 2% 2 |bedded with layers of SAND, fine -
" 0% °0% ] to coarse grained, lighc can,
5 H/A 10A8 2's of laminaced. —
40 - Ead of boring: 39 feec, -

E-15




RADIAN Log: Monicor Well __ 108

CORPORATION
Project __ Carsvell AFR IRP Dates of Drilling/Wall Completion __ 1/14/85
Location East of Waspe Burisl Acea Elevations: Lgnd Surface . 620,92 ~ Heasuring Point __ 626,42
Drilled by __ 9WL (CHE 75) Totsl Depeh 36 fp,
Logged by __L.N, Freagh Drilling, Sampling Methods ___Hollov~sfen suger: splig-spoog .
—Ssmpling Recoxd
Depth Sample Blows per Sample Graphic Well
(fc) Type 6 inches I.D, Log Geologic Description Notes Completion
5= -
- —1 -
0~ - -
/ CLAY; dark brown, moist; some silt;
grades to increasing fine to coarse
- é grained saod wich fine gravel, | -
88 10-13 1031
5~ -
n -t
- SAND; medium to coarse grained,. 3 -
tan-rust, dry; trace sile. s
88 5= lom2
10- w -
2
a
- < -
88 7-9 1083
15= (85080%9) U -
Seal
53 6-8 1084 *|Pew limestope gravel.
20- -
=
88 1216 1085 “|Few thin lenses and lsyers of red ]
25 B oiley clay. = -
Water at 26.5 fc, &=
~ I o
Ly s
=k
83 6-16 1086 b a
30~ (850810) -
- ; Few zones of coarse sand spd -
fine gravel.
Ss 38-12* 1087 SHALE; gray, hard. *for 1 imch.
35~ | -
ILIMESTONE; gray. —
End of boring: 36 ft.
40~
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RADIAN

CORPORATION

Log: Monmitor Well __ 10C

Detes of Drilling/Well Completicn 1/15/85
Elevations: Land Surface ____ 615,16
Total Dapth

Measuring Point 817.21

.5tk
Drilling, Ssmmpling Mathods ___Hollow-stem auger: splif-spoon

Depch Ssmpla Blows per Sample Craphic Well
(ft) Type © inchas L.D. Log Geologic Description Notes Completion
5= -
- ’—— -
- CLAY; dark brown, wmeist; some silt; -
y traca fine to coarse sand; trace
gravel grades to medium bgown, dry
= clay. -
L] 5-8 10cl
5= [ -
/ locreasiog gravel snd cosrse ssnd.
- o -
i
21 o0
38 17-20 10¢2 ! 3 a
1o~ //;4‘ E -
T]Gravally zoue at 11 feec. <
SAND; fine to medium grained, light
- tan, dry; scme silc. -
s3 25-25% 10c3 *for 5 1/2 ie.
15- -
- Seal _
58 NE 10C4 Inc¢reasing moisture.
20~ Water at 21 fe. -
.i"'_":=‘
58 8=13 10¢S =
25- (850842) = -
L=d
- 3 -
s 5-7 10cé
30~ (850837) -
LIMESTONE ; hard, dry.
End of boring: 32.5 feec,
35- -
40 = -




BADLAN
CORPORATION

Project ___Carevell AFN IRP

Location

Drilled by __SWL (CME ?5)

Logged by ___L,N, French

Log: Momitor Well ___114

Dates of Drilling/Well Complecion

Elgvations: Land Surface
Total Depth 14,9 fc,
Drilling, Sampling Machods

1/15(85
7

Measuring Point ___ 608,25

Depth Sample Blows per

Sample Graphic Wall
(£c) Type & inches I.D. Log Genlogic Description Notes Completion
+5= (11A destroyed oa -—
1/23/85; replaced as
shown at right)
0~ -
GRAVEL; limestone, coarse; and Grout -
CLAY, dry, light brown; with some =
- silt and fine to coarse grained Seal 3 -
sand. JE—
38 4=1 11A1 /
5= ] -
| SAND; medium to coarse grained,
medium brown, stratified wich thin -
- gravel and shell layers. a =
Water at 8 ft. -t a
ss I-4 11A2 ; H
10- (850841) s=gé -
s3 13-28 11A3 | SHALE; blue-gray, massive, hard.
15- End of boring: 14.5 feet. -
20~ -
25~ -
3o0- -
35~ -
40~




BADLAN
CORPORATION

Project __Carswell AFD IRP

Location __ South of FIA |

Drilled by __SWL (CME 75)

Logged by __L,N, French

Log: Monitor Well 118

Dates of Drilling/Well Completion
Elevations: Land Surface
Total Depth __ 15 ft,

Drilling, Sampling Mathods

1/16/85
6

Meaasuring Poinc ___608,11

Depth Sasmple Blows per Sample Graphic Well
(£t) Type 46 inches L.D. Log Geologic Descriptiom Notes Completion
+5= —
0= LT
CLAY; dark brown te tan; with =
ailt and fine sand. Trace fine H
- graval. o -
SS 4~5 11B1
9= SAND; wmedium brown, medium to -
coarse grained; little silt. Water at 7 ft.
Air sample
- negative. a -
2
88 47 1182 a
10=- (850861) -
3] 13-25 11B3 SHALE, blue~gray, massive, hard.
15- End of boring: 15 fc. — -
20- -
25~ -
30- -
35- -
40-
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RADIAN
CORPORAT ION

Broject __ Carswell AFB IRP

Log: Monitor Well 124

Dates of Drilling/Well Completion 1/17/85

Locacion ___Southwest of FTA 2

Elevations: Land Surface 83]1.76 Massuring Point 635,66

Drilled by __ SWL (CHE 75)

Total Depth 25 £t

Logged by __L.H, Exranch

Drilling, Sempling Methods ___Hollow-stém auger: split-spoog =

Depth Sample Blows per Sampl s

Graphic Well
(fe) Type 6 inchas I.D. Log Geologic Description Notes Completicn
+5= -
m—
0~ -
/ CLAY; tao-brown, dry; ttrace to some
silt wich depth; little fine sand.
At
8 6-8 12a1 3
-t
5— ‘ 2 -
Increasing coarse sand and fine {E
gravel. s
- 3 -
—
8s 24=26 1242 Seal
10- -
cte el | SAND; tan, fine to coarse grained,
very moist; little silt; few fine
- gravel and pebbles. — -
a8 6-17 128 —
15- E— =
Water at 16 fc. n‘.‘:’i::
=
- == -
> tm— g
e
8s 10-12 1244 -] SRALE; veathered, mottled gray and w_g
20~ (850869) brown. — -
Incressing stiffness with depth. %
88 12-32 1245 3
15« ' End of boring: 25 ft. —— -
30~ -
35- -
40=




BADLAN
CORPORATION

Project ___Caravell AFB IRP

Log: Monitor Well 128

Dates of Drilling/Well Completion

Locaticn Nogth of FIA 2

1/17/85

Elevatious:

Drilled by __ WL (CME 75)

Tatal Depth 40 ft,

Logged by ___L.N. Frepch

Drilling, Ssmpling Methods

Land Surface 625,56 Measuring Point __627.59

Depch  Sample Blows per

Sample Graphic Well
(£¢) Type 6 inches I.D. Log Guologic Description Notes Complegion
+5 -
Q- -
CLAY; dark brown to gray, orgsaic
fragmencs, slighcly moiac; some
- silt; trace fine sand.
L1 3-7 1281
5~ -
Few gravel, color change to yellow-
ish tan ag 7 fc.
83 7-9 1282 Intressing gravel at 9 ft.
10- (850870) -
t
- -
SAND; fine to mediuvs gresined, light § »
S8 8~10 12B3 browu, dry, friable; lictcle silc. X} i-:
15- (850871) .3
b
38 5=-7 1284 Hydrocarbon odor i
20~ at 19 fc. -
i
!
sS 13-18 1235 Few gravel lensea with coarse sand —_—
25- ac 24 fc. Seal -
' Air sample reaction =
SS 27+33% 1186 GRAVEL; shells and rock fragments, at 29 ft.
30~ madium to coarse grained; and *for 3 inches. -
SAND; tan, fine to coarse, satu~-
|rated, some silt and clay. A==
- =L
=g
ss 12-19 1287 2% 2% 9[Decreasing ¢ilt and clay. ;—
35~ (850872) 9% 20" b -
rl M4 as @ a4 o
:G.‘Q:CQHQ:
- ;-‘:'o::.at] -
°G lgv 0.
o L] 95 %0
x A LIMESTONE; hard. Auger refusal at
40 - End of boring: 40 fr. 40 fr. - -




RADLAN
CORFPORATION

Project Carpwell AVB IRP

Location Egst of FIA 2

Prilled by SWL _(CME 75)

Logged by LyN, French

Log: Momitor Well 12¢

Daces of Drilling/Well Completion

1/17/85

Elevacicns: Laod Surface
Tocal Depth
Drilling, Ssmpling Methods

Massuriag Point 528,07

Depth Sample Blows per

Smmple Graphic Well
(£e) Type 6 inches I.D. Log Geologic Description Notes Completicn
+5e -
- r_ -
0- -
CLAY; dark brown, grading to madium
brown; witk ailc; trace cto few fine
- to cosrse graioed sand; trace -
gravel,; dry.
88 7-11 12c1
5~ -
Increasing gravel from 8 to 10 ft,
88 7-10 12¢2
10~ -
'{:k | Grades to SILT; tan, gravelly, with
1| lenses of fine ssod. Ft o
- : 2 g .
&0 I3
8s 5=1 12¢3 e
15- z -
SAND; light tan to oraocge, medium
to coarse grained, slightly moist;
- and GRAVEL in layers and lensas, -
medium to coarse, dominantly lime
111 6-7 l2cs stone fragments.
20~ -
83 31-19% 1265 *for 3 inches, Seal
25~ (850873) ‘ -
- — -
=
58 12-10 12¢6 Water act 29 fc. =
30- = -
SHALE; weathered, light brown to Ll a
tap moceled, grades to gray-blue =
- uoveathered shale. 3% 5 -
ss l2-14 12¢7
35- -
Eod of boriomg: 38 fec.
40~




SADLAN Log: Monitor Well __ lSA

CORPORATIOM
Project __ Carswsll AFS IRP Dates of Drilling/Well Completico 1/18/85
Location Elevations: Laad Surface ___ 570,62 = = Measuring Point ____570.24
Drilled by ___ SWL (CME 7 Total Depch 15 fg.
Logged by __L.N. Fremch Urilling, Sampling Mathods __ Hollow-stew guger: split-spoop
——— Sampling Recoxd |
Dapth Smaple Blows per Smaple Graphie Well
(£e) Typa & inches L,D., Log Geologic Description Notes Completion
+5= -
O ‘——r_—l -
|FILL; gravelly sand, clay. Grout Casing
- Seal —m -
SAND; fine to medium grained, =
B 88 5=5 15A1 brown-gray, dvy; littia silt and ==
5= clay; trace fina gravel, — -
- =1
A=
— ool £ ]
88 7-1l0 1542 | Interbedded sand and gravel with Water at 9 ft. 'E ;
10- (850875) rounded rock fragments. z % -
@
: =
e
S8 50% 15A3 E;_ i -;{E SHALE; gray, veathered nesr upper *for & inches,
15- contact; few Limestone layers. _— -
Ead of borinmg: 15 ft.
20~ -
25~ -
30- -
o 35- -
40— -
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RADIAN Log: Monitor Well 158
CORPORATION

Project ___Carswell AFR TRP Dates of Drilling/Well Completion

_1/18/85

Location South of Bldg. 1337 Elevations: Land Surface Measuring Point 568,09
Drilled by SWL (CME 75) Total Depth 9 ft.
Logged by __L.N, French Drilling, Sampling Methods H
e Sampling Becoxd
Depth Sample Blows per Sample Graphic Well
(£e) Type & inchae I.D. Log Geologic Description Notea Complacion
+5=
0- . NN Caainig
¢ 7 LYY y|PILL; tan, sandy clay, dry. Crout
LA
_ \WASYA Seal I/} -
-]
o
58 11-7 1581 =| SAND; fine to coarse grained, » =2
5= | orange~brown, moist; with ailt and F==a -
varisble amount of fine to coarse _E
SR sravel, ]
- . TY] Increasing gravel in clayey matrix. 4 -
.}:Hfﬂ*‘l‘* Water at 9 feet. <
58 50% 15B2 e *for 3/4 inmch.
10- (850874) LIMESTONE; gray, hard, dry. -
End of boring: 9 ft.
15- -
20~ -
5= -
30- -
15- -
40-
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RADLAN Log: Momitor Well __ 15C

CORPORATION
Project Cazewell AFB IRP Dates of Drilling/Well Completion 1/18/85
Location __ South of Bldg, 1337 Elevations: Land Surface ___ 564,17  Measuring Poimc ___ J67.%7
Drilled by ___ SWL (CME 75) Total Depth 12 fr,
Logged by L.N, Freach Drilling, Sampling Methods Egilow-stem auser: split-sooopn

—_ — ismpling Record
Depth Sample Blows per Sample Graphic Well
(fe) Type & inches I.D. Log Geologic Description Notes Completion
+5= —-—

i = -

0- J— -

FILL; asphalc, comcrate, sandy g ]
gravel, dry. s =
- o} a -
88 -2 15C1 Seal
5= Fas— -
SILT; dark brown, moist; with =
‘1| SAMD; fine to wedium graimed; M
- THcrnce fine gravel and clay. Hard drilling act 8 =5 -
fe. e
35 20-28 15¢2 J SHALE; light gray, dgy, with Ha 1
10= stresks and slightly mottled. S -
End of boring: 12 ft.
15~ -
20~ -
25- -
30~ -
35- -
40~ -
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RADIAN Log: Boring 164

CORPORATION
Project Carswell AYB IRP Daces of Drilling/Well Completion __1/]19/85
Locarion __ Neap Absndoned Gas Station =~~~ =~ Elevatioos: Land Surface 568,44 =~ Maasuring Pomic ___ 568.44
Drilled by _ SWL {CMX 7%) Total Depth __ 13,5 feet
Logged by __J.B, Chapman Drilling, Sempling Machods __ Hollow-sfcm suger: split-spoon and bailer
—  Sampling Record
Depth Sample Blows per Sample Graphic Well
(fe) Type 6 inchaes I.D. Leg Geologic Descripzion Rotes Completion
+5- Borehole -
filled in
with grout.
0~ -
CLAY; silty, black.
5 3s 6-8 16A1 CLAY; sandy, gray to black. Drager reaction.
= SAKD and GRAVEL. -
38 8-13 16A2
10- . GRAVEL. Sgrong Drager -
resction.
3w -— 164 Water sample. Lime-
- (850889) atone at 12.5 feet. -
LIHESTONE.
End of boring: 13.5 fr.
15- -
20~ -
25= -
30~ -
35~ -
40~ -
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RADLAN
CORPORATION

Project Carswell AFD IRP

Location

Drilled by __SWL (CHE 75)

Logged by ___J.3. Chapman

Log: Boring __ 168

Daces of Drilling/Well Complecion ___1[/19/85
Elevations: Land Surface ____ 569,67 Measuring Point ___ 369.57

Total Dapth

—12 fest
Driliing, Ssmpling Methods __ Hgllow-eCem augar: solit-spoop snd bailer

Dapth Sample Blows per Sample Graphic Well

(£e) Type & inches L.D. Log Geologic Description Notes Compietion

5 Borehole -
— filled in

with grout.
0~ -
CLAY; sandy, brown; contains
asphalt near the surface.
- - 13 1=2 1681 Drager reaction.
5~ -
‘¥ | SAND; fine-grained, gray; grades
88 11-13 1682 ke dowowazrd into a GRAVEL lens, and Drager reaction.
10~ then &4 CLAY containing many peb~ -
. bles and sand.
AW - 168 c’::-a::a GRAVEL; sandy. Watear sample. Lime—

- - (8508%0) sa o9 *{End of boring: 13 feet. stone at 13 feet. -

15~ -

20- -
- 25~ -
- 30- -

35=- -

40~
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RADIAN
CORPORATION

Project ___Cgrewell AFP IRP

Location ?

Drilled by ___ SWL (GME 15)

Logged by ___J.B. Chapean

Log: Boring 16C

Dates of Drillicg/Well Completiom __1/19/85

Elevations: Land Surface 965,35 .  Measuring Poime ___ 565,33 _

Total Depth

PR3 {1 |
Drilling, Sampling Methods ___ Hollow-stem suger; split-spoon agd Dajler

——  Jampligs 8ecord =
Depth Sample Blows per Samyple Graphice Well
(fe) Type & iaches I,D. Log Geologic Deseription Notes Complation
+5- Borehole =~
filled in
with grout.
0

CLAY; silry, black,

ss 33 16¢1 J

R,

- BW — 16C NrZBKH3E

SAND; brown to gray, coarseming
;| dowaward.

Water sagple has
| End of boring: & fast. fuel odor. Lime

(350891)

10~

13-

20~

25~

-

35-

gtone at B feet.
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RADIAN
CORPORATION

Project Carsvell AFD IRP

Locacion __ West of Tank 1l3$

Prilled by __ SWL (CMR J5)

Logged by __ J.B. Chapman =

Log: Borisg __l17A

Decas of Drilling/Well Completion

_1/32/85

Elevations: Land Surface ___ 580,131 = Msasuring Point 580,13

Toral Depth __20 £,

Drilling, Ssmpling Methods ___Hollow-stem suger: svliz-spoop spd bajler.

Dapth Semple Blows per

Sampl e Graphic Well
(fe) Typa & inches L, D. Log Geologic Description Notas Completion
+5« Borehole -~~~
filled
with
- grout. -
0= 7 -
7 s s
- M4 U] HARDPAN LAYER; possibly cement. -
83 6-6 174l V CLAY; reddish browa.
5= -
A
£ 2-1 17A2 3V TET1t| SAND; fine-grained, clayey and Water at 9.5 ft.
10~ (850905) Alailey; tao to piok. -
§3 Sae 1743 SAMD; fine~grained magrix wich Weight of bhammar
15= notes (850906 ) medivm=grained sand suspended. pushed sample. -
SAND; ipcreasing clay with depth,
8s See 1743 Weight of hammer
20- BW notes 174 CLAY; tan te pink. pushed sample. -
(8509%08) End of boring: 20 feet. Water sample.
25- -
30- et
35- -
40~
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RADIAN
CORPORATION

Project __ Cagrgwell AFR IRP

Location

Drilled by __3Wl (CNE 73)

Logged by ___1.B, Chaoman

Log: Boring L7B

Dates of Drilling/Well Completion

1/21/85

Elevations: Lsnd Surfaca
Total Depth 20 £t,

Messuring Point 578,48
Drilling, Sawpliog Methods __ Hollov-sted suger; solit-gpoon god Pailer

Depth Sample Blows par

Sample Graphic Well
(fr) Type 6 inches I.D. Log Geologic Deacription Notes Completion
+5- Borehole —-
filled
with
- grout. -
- =7,y -
# N 4 U _IASPHALT; gray clay £ill.
N 7 I
- PELE R .
7
s3 6=8 1781 /CLA!; sandy; gray and browa.
3= -
38 2-2 1782 /C&AI; sandy; tan with a pink tiaf;
10~ (830889) /.oin:. -
88 4=5 1783 CLAY; dark gray; incresasiag sand
15~ with depth; damp. Water at 16 feet, -
s 25 1784 J:|3AND; gray; contains frsgments of
20~ (850890) limestone; wet. -
B 178 End of boring: 20 feet. Vater sample, .
(850896)
25~ -
0~ -
35~ -
40~
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RADIAN Log: Boring 17¢

CORPORAT ION
Project __ _Gaxsvell AFD IRP -~ =~ Datas of Drilliag/Well Completion 1/21/8%
- Location NE of Tank 1137 ipside pagk farm _  Elevacions: Lsnd Surface ___ §74,Q]  Messuring Poinc ____574.27
Drilled by __ _SWL (CMX 75) _ _ boundsry =~ Tocal Depth __ 20 £i,
Logged by __J.B, Chaoman Drilling, Sempling Methods __ Hollow-gtem ayger: split-spoop. add vailer-
- ——_Ssmpling Record. .
Dapth Sample Blows perx Sample Graphic Well
(fe) Type 6 inchas 1.D. Log Geologic Description Notes Completion
-5 Borehcle --
- filled
with
i grout. -
0= -

CLAY; black to brown.

ss -2 17¢1 / CLAY; gray; contains miner shaell
5= fragments, -
58 2-3 17¢2 CLAY; gray with limonite staining;
10- (850891) shells and pabbles increasing down~ -
ward; moist.

_ - [: {43 .|SAND; gray; contains decayed wood; Water at 12 feat. -
FFLELEEE [ret-
18 5-8 17¢3 A anc e
15= (850892) o%a _0%0 0 =

29850 0 GRAVEL and SAND.

- ﬂa :Qﬂg.‘ :nﬂg.q
- o0 a : .n ° °: -
‘= : °ﬂ a : o9
S8 17¢c4 PR, Small soil sample
20~ BW 17¢ 2—ifnd of boring: 20 feec, recovery (too wet). -
(850897) Water sample had an
oil sheen,
25- -
. 10— -
35- -
A0- -
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RADIAN Log: Boring 17D

CORPORATION
Project Carawell AFB IRP Dates of Drilling/Well Completion 1/21/85
Location Ipside Berm of tapk 1157 Elevations: Land Surface 373,03 Measuring Point 373.93
Drilled by SWL (CME 73) Total Depth 18 ft,
Logged by _J,B, Chaoman Drilling, Sampling Mechods ___Hollow-stem auger: eplit-spoon and bailer
——Ssapling Becopd
Depth Sample Blows per Sample Graphic Well
(fr) Type 6 inches L.D, Log Geologic Dascription Notes Completion
+5~ Borehecle —
filled
withk
- grout, -
0-

- -
7 CLAY; black/gray.
58 2-3 1701 / CLAY; gray, featuraeless,
: / -
S8 3-4 17D2 / CLAY; gray with limonicte staining; Drager reaction.

10- contains minor shell fragments, -
increasing in sbundance dovoward,

- /A‘ Water at 13 feet. -

o 0 a,0"4¢
S8 7-13 17p3 ,3,"",-.“,‘6!.&"!1.; pea size, fining downward.
15 (850893)  {e2 3ee s -
,oﬂ:.oa:no
ve 2 00 3 o
- ."gn-’“’qu" -
B -— 17D . Water eample. Lime-
(850898) End of boring: 18 feet. stone at 13 feet,
20~ -
25— -
0~ -
35= -
4Q0=




RADTAN
CORPORATI0M

Project ___Carsvel]l AFB IRP

Locacion

Brilled by __SWL (CMX 75)

Logged by ___J.B. Charean

Log: Boriaog L7E

1/22/85

Dates of Drilling/Well Completicn
Elevations: Land Surface &
Total Depth 20 fc.

Maasuring Point 576,99

Drilling, Sampling Msthods ___Hollow-stem auger: split-spoog gnd bailer

Depth Ssmple Blows per Semple

Well
(ft) Type 6 inches L.D. Geologic Description Notes Complacion
+5= Borehole -~
filled
vich
- grout. -
0= -
CLAY; black/browo.
8s 2-) 171 L {SAND; silcy, tan, Incressing clay
5= ‘| content dowawsrd. -
LE: -5 1782 CLAY; gray; concains minor sand and Drager resction.
10- (850%00) shell fragments. -
- | SAMD; fine-grained; gray; wet. Water at 12.5 feat. -
SAND; fine-grained; brown; contains
58 8-11 1783 pabbles.
15= (850901) =
88 50 for 3.5" 17 E4 GRAVEL; )} vm iu diametear; concsins
20~ BW 178 limestone fragments. Water ssmple. Lime- -
(850903) End of boring: 20 feet, stons at 20 feet,
25~ -
30~ -
35- -
40= -
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RADIAN Log: Boring 17F

CORPORATION
Project Cargwell AFB IRP Dates of Drilling/Well Completion 1/22/85
Location Betveen RR Track atd Bldg, 1172 . Elevations: Land Surfsce _ 372,87 = Measurinog Point __ 572,87
Drilled by ___SWL (CME 75) Total Depth __17.5 fr,
Logged by ___J.3. Chapman Drilling, Sampling Msthods __Hollow-steg suger: split-spoon snd bailer
—— Sempling Recozd
Depth Sample Blows per Semplae Graphic Well
(£c) Typa 6 inches I.D. Log Geologic Descripeion Notes Completion
+5~ Borehole --
filled
with
- grout. -
0= -
% CLAY; black.
58 6-9 17F1 CLAY; gray; contains minor pebbles
5- aod shell fragments. -
85 4~b No sample recovery.
10~ -
- ISAND; fine-grained; brown; wec, Wacer ac 12.5 feet. -
S8 19-18 1772
15~ (8509073 GRAVEL; some pebblas up to 2.5 cm -
W 17F7 ., o in diamecar, Water sample. Lime
(850909) s Ny % atone at 17.5 feet.

- - Eod of boring: 17.5 feat. -
20- -
25~ -
3o~ -
35- -
40—
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BADLAN
CORPORATION

Drilled by _ SWL (CME 75)

Logged by __J.05, Chavsan

Dates of Drilling/Well Completion
Elavations: Land Surface ____ 573,20 == Measuring Point 573,30
Total Depthk

Drilliog, Sampling Methods ___lHollow-etem sugeXi solit-epoop snd Dailer

Log: Boring 17¢

L2185

17 £5.

Dapth Ssmple Blows per

Sample Graphic Well
(£e) Type & inches L.D. Log Gsologic Description Notes Completion
+5 Borehale —
filled
with
- grout. -
0- 4 -
V// CLAY; black.
88 4mby 1761 / CLAY; dack gray.
5= -
- CLAY; dark gray; cootains a |l cm -
thick gravel band stained with an
83 3-5 1762 organic black to dark brown oily Drager reactiom,
10~ (850894) usterial, -
/ Water at 12 feet.
Zl
- SAND; gravelly, increasing gravel
with depth.
88 56 17G3
15- (850895) -
BW 176 GRAVEL; pebbies over 2.5 cm in Water sample., Lime-
(850899) dismeter. stone at 17 feat.
- End of boring: 17 feet. -
20- -
5= -
30— -
35~ -
40- -
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RADLAN Log: Boring 17H

CORPORATION
Project __Cpgevell AFB TBP Dates of Drilling/Well Completion ___1/22/85
Location §, of POL tanke.by Enichts Lake Rd, Elevations: Land Surface 573,66 Measuring Point 573.66
Drilled by __ SWL (CME 75) Total Depth ___18.5 ft,
Logged by ___J.B. Chapman Drilling, Sampling Methods ___Hollow-stem guger: split~soooa and bailer
— Sempliag Record
Dapth Sample Blows per Sample Graphic Well
1433 Type & inches L.D. Log Geologic Description Notes Gompletion
+5- Borgholea -~ %
filled
with
- grout. -
0- -
% CLAY; black/brown.
83 3-4 1741 / CLAY; satdy; tan.
[N -
CLAY; tat to light gray with lime~
S8 4= 17m2 nite staining; contains minor
10- shells. -
7/
}Hltﬂ “{sAND; silty; gray. Water at 13 feet.
sS 6=6 1713 L ACLAY; 10 cm chick lens.
15- (850902) 2T LLITE] sanD; can. -
- B 178 3 Water sample. Lime- -
(850904} = End of boring: 18.5 faet. stone at 18.5 feet.
20~ -
15~ -
30~ -
35~ -
40~
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RADLAN

Log: Momitor Well Pgluzy #]

CORPORAT ION

Project ___Cargwell AFS IRP Dates of Drilling/Well Completion 2/26/85 = 3/1/85

Locstion __l100 vde, wast of Bldg, 4127 ~~ Elevatious: Land Surface 625,59 Measuring Point ___ 628,19

Drilled by _ URM (Gardoer Depver [500Q) ~ Total Depth __ 109.4 Fesg =

Logged by __L.i, Fragch/J.B, Charman .~ Drilling, Sampling Methods i i

Depth Sampla Blows per Sample Graphic Well

(fe) Type 6 inchas 1.D. log Geologic Description Fotes Completion
+5= —-—
O~ -

(Parjiodic grad samples)

5=

10-

15~

20~

25~

30-

35~

anpular space. -

/ CLAY; madium to dark brown; some 6=-in. pilor hole with
aile; few small gravel. tricona bit to 39 ft;
resmad to l4~in. Ip- -
atall 10-in. steel
casing aad grout

"] SAND; fine to medium graiped, trace Incressed drilling -
coarse sacd, light brown to tan. speed. ‘. |
;! [ ?
] b1
X ‘ a
D k]
y (=]
\
locreasing gravel with depth.
|LIMESTONE ; medium gray; fosaili- Goodland/Walnut For— -
I——-X] ferous, mation.
ET‘IL% D'r:i.lling with 6-in.
| ——L tricone bit. -
_—
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RADIAN Log: Manitor Well Pgluzy #l
CORPORATION

Project Carpwell AFB IRP Datas of Drilling/Well Complation 2/25/85 -~ 3/1/85
Location _ JOC vagrds West of Bldg, 6127 = Flevations: Land Surface _ 625,59 = Msasuring Poimt __628.19 _
Drilled by URM (Gardoar Degver 1300} Total Dapth 109.4 feet
Logged by __ L.N, French/J. B, Chepmen = Drilling, Sampling Methods __ Air/Myd Botarv: Air/Mud Cyttings
Depth Ssmple Blows per Sample Graphie Well
(£t Type & inches I.D. Log Geologic Description Notes Completion
45= T—TL 1 —
) e
:?; ;:; SHALE 1 I in drilli
- === ens. ncraase ino iliing -
= apeed at 47 ft; de~
I T crease in drilling
50- T T speed below 4% ft. -
e Water noted in dis- .
g charge to 60 ft; 2
- —rJ : grout hole and re— & -
— 1 drill. Subsasquant
T = ppae
— drilling under dry
55~ —T—r—r conditions to Paluxy W -
Formation. =
o
- © -—
60- E— -
~4
-
¥
7]
- = _ -
3 SHALE; dark gray, carbonaceous,
soft.
65~ -
Bt -
70- A= = -
== —
T =
- SAND; white, medium to fine, dry. Paluxy Formation. — -
7 * = -
5~ : ——
=
3 =
- [ — -
Water noted in dis- & =
charge. —
80- Drilling switched to -z -
1 SANDSTONE; layers of cemenced fine- mud rotary due to —|
|grained sandstone composed of clean, borehole instabil- i
- {white quarcz slternate with softer, ity. — -
jclayey layers. —]
85— — -
90~ -
Lignite and pyrite in clayey saad.
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BADIAN Logs Momitor Wall Paluyxv #l

CORPORAT ION
Project __ Carsvall AFR IRP Dates of Drilling/Wall Completion 2/26/85 - 3/1/85
Location 100 vds, West of Bldg, 4127 Elevations! Land Surfaca ____ 625,39 Mesasuriang Point 628,19

Drilled by _ UBN (Garduar Deover 1500)  _  Tocal Depth __ 109,46 fget
Logged by __L.N. French/J.B, Chapman ~~ Drilling, Sampling Mechods ___ Aix/Mud Botarv: Air/Mud Cuttipge

—Sampling Becord
Depth Sgmple Blows per Sample Graphic Well
(fe) Type & inches I.D. Log Geologic Description Notas Coapletion

95

Increasing clay content.
100-

Gravel Pack
Screen

CLAY; light gray, sofc.
105~

S Z1Tocal dapth = 109.4 fest.
110- -

120- -

125- -

120- -

135~ -

140- -
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RADIAN Log: Mozitor Well Pgluxv #2

CORPORATION
Project ___Cargweil AFB IRP Datas of Drilling/Well Completion 3/2/8% - 3/6/85
Location Betyeen Radar Jtation & Golf Course Elevations: Land Surface 6]3.79 ~  Meawuring Point ___ 618,42 .
Drilled by ___UBM (Gardger Degyer 1500) = Total Depth __109.6 fest
Logged by __J.B, Chacman Drilling, Ssmpling Mathods :
—— Ssmpiing Record
Dapth Ssmple Blows per  Sample Graphic Well
(£e) Typa 6 inches I.D. Log Geologic Descripticn Notes Complecion
+5= -
0- (Periodic grab samples) | I - #
CLAY; red to brown; contains 6-in. pilot hole with
pebblas, tricone bit to 43 ft;
= resmed to l4~in. In- -
stall 10-in. steel
casing and grout
5= asnnular space, -
so°< |SAND; coarse sand and gravel mix;
o grains between 2 mm and 1 cm dism—
10- ilatar. Individual graine sre flat- -
| tenad and disc~shaped.
15- -
20~ -
2| SAND; fine-grained and siley;
J|brown; composed of quartz grains. g ]
- ;{ln¢reaning gravel with depth. g -:
2 3
25« -
GRAVEL; fine to coarse (some pieces
- up to 2 cm in dismetar); contains -
pelecypod shell fragments and
Jgsatropod shells.
30~ — -
SAND; as above.
35- -
SHALE; wedium gray; cohesive Goodland/Walout
(waathared limestone). Formatiof,
—T——1—I LIMESTONE; light to medium gray;
40~ T Jfossiliferous (pelycypod shell -
e 3 ta).
Il il
- o S— G Drilling with 6-in. -
| —— tricone bic.
—t —_—
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RADIAN Log: Mopitor Well Paluzy #2

CORPORATION
Project Carsvell AFE IRP Dates of Drilling/Well Completion __3/2/85 - 3/4/83
Location Batwaen Radar Station § Golf Course Elevations: Land Surface _____615,79 Measuriog Point 618,42
Drilled by ___UEM (Gardner Depver 1500) = Total Depth ___]09.6 feag
Logged by __J.B, Chacman Drilling, Sempling Methods __Aix/Mud Rocary: Air/Myd Cuctipgs
— damoling Recopd
Depth Ssmple Blows per Semple Graphic Well
{fe) Type 6 inchea I.D. Log Geologic Dascription Notes Completion
45- g -
= Increatad shale content for 1 ft. Incressed drilling ’
- Y= L IMESTONE; light gray; composed speed betwean 46 -
~T——T1—1of | to ! um dimmeter shell frag- and 47 ft,
mencs.
50=- ] -
Betvaac 50 and 57 ft., small shalae Periodic increaves
i stringers (1/2 to 1 ft. thick) and decresses in gl
- r——1—1{ abundant. drilling speed. 2. -
| 2
55 —— -
 — - o0
a
b
-
- o -
X =
» e—
y E— mp—
60~ — ; -
SHALEZ; dark gray, carbonaceous,
soft. —
-
Q
W
65~ -
70~ — -
SAND; tan to gray; fine-grainad, Paluxy Formation. ——
well-vortad quartz. =
——
75= — -
Watar noted in ]
discharge. —
ol —
) [mme——
80- =, -
g}
] 4=
(%]
Lignite pieces in sand.
85~ -
Increase in shgle content.
90~ -
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RADIAN Log: Monitor Well Pgluxy #2

CORPORATION
Project Carswell AFB IRP Dates of Drilling/Well Completionm __ 3/2/85 - 3/4/85
Location Betvaen Radar Station & Golf Course Elevations: Land Surface 615,79 Measuring Point 618.42 _
Drilled by __URM (Caxdoer Depgwer 1500) Total Depeh __109.6 feqt
Logged by ___.J.3, Chapman Drilling, Sewpling Methods __ Aip/Mud Rotarv: Air/Mud Cuttiges
— — Samplicg Becord -~
Depch  Sample Blows per Sample Graphic Well
(£t) Type 6 inches L.D. Log Geoclogic Description Notas Completion
95— ; : -
- SANDSTONE; cemented, fipe-grained, -
clean, quartz sand. Soft vhite,
veathered shell fragments in the ]
100- sand. o a =
- :
o b
- 3 @
b -
Increasing clay content. e
105- | CLAY; wedium gray; soft. - -
110- -
115~ -
120~ -
125 -
130- - —
135~ . -
140~



TABLE F-1, SUMMARY OF SOIL AND WATER FIELD SAMPLES

SAMPLE SAMPLE WELL/ DEPTH
NUMBER TYPE SITE BORING (FEET) DATE COMMENT
4E1 8s 4 E 45 1-10-85

4E2 58 4 E 9-10

4E3 8s 4 E 14-15

4LE4 8s 4 E 19-20

GS-85-0800 ss 4 E 24-25 1-10-85

4E6 8s 4 E 29-30 1-10-85 4E6 Sample
GS-85-0801 ss 4 E 34-35 1-10-85 composited with
4D1 S8 4 D 4-5 0801 for chemi-
4D2 ss 4 D 9-10 cal analysis,
4D3 88 4 D 14-15

GS-85-0802 8§ 4 D 19-20 1-10-85

4D5 ss 4 D 24-25

GS-85-0803 8s 4 D 29-30 1-10-85

4C1 58 4 c 4-5 1-11-85

4C2 SS 4 c 9-10

4C3 8s 4 c 14-15

G3S-85-0804 83 4 c 19-20 1-11-85

4C5 Ss 4 c 24-25

GS-85-0805 SS 4 c 29-30 1-11-85

4A1 8s 4 A 4-5 1-14~85

GS-85-0806 ss 4 A 14-15 1-14~-85

4A3 88 4 A 19-20 1-14-85

4B1 8s 4 B 4-5 1-14-85

4B2 sSs 4 B 9-10 1~14-85

Gs-85-0807 58 4 B 14-15 1-14-85

Gs-85-0808 88 4 B 19=-20 1-14-85
“10B1 S8 10 B 4-5 - 1-14-85

1082 ss 10 B 9-10

Gs-85-0809 58 10 B 14-15 1-14-85

10B4 Ss 10 B 19-20

10B5 S8 10 B 24-25

[continued]
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TABLE F-1 [continued]

SAMPLE SAMPLE WELL/ DEPTH

NUMBER TYPE SITE BORING !FEET) DATE COMMENT
10C3 §S 10 c 14-15
10C4 88 10 C 19-20
GS-85-0837 $S 10 C 29-30 1-15-85
GS-85-0838 88 5 B 4-5 1-15-85
5B2 88 5 B 9-10 1-15-85
5C1 SS 5 c 4~5 1-15-85
5C2 88 5 C 9-10 1-15-85
GS8-85-0834 8Ss 5 c 14~15 1-15-85
GS-85-0840 §S 5 C 19-20 1-15-85
GS-85-0841 S8 11 A 9-10 1-15-85
GS8-85-0842 SS 10 C 24-25 1-15-85
GS-85~0843 HA 13 A 0 1-16-85
GS-85-0844 HA 13 B 0 1-16-85
G8-85-0845 HA 13 B 2 1-16-85
GS-85-0846 HA 13 B 2 1-15-85
GS~85-0847 HA 13 B 4 1~-16-85
GS-85-0848 HA 13 c 0 1-16—~85
GS-85-0849 HA 13 C 2 1-16-85
GS-85-0850 HA 13 c 4 1-16-85
G5-85-0851 HA 13 D 0 1-16~85
GS-85-0852 HA 13 D 2 1-16-85
GS-85-0853 RHA 13 D 4 1-16-85
GS-85-0854 HA 13 D 6 1-16-85
GS-85-0855 HA 13 D 8 1-16-85
GS-85-0856 HA 13 E 0 1-16-85
GS—-85-0857 HA 13 D 2 1-16-85
G8-85-0858 HA 13 D 4 1-16-85
5A1 §8 5 A 4-5 1-16-85
5A2 ss 5 A 9-10
5A3 3] 5 A 14-15
544 S8 5 A 13-20

[continued]



9-1

TABLE F-1 [continued]

SAMPLE
NUMBER

GSs-85-0858
GS-85-0859
10A1
10A2
1043
1044
1045
GS8-85-0860
10A7
10A8
11B1
GS-85-0861
1183
GS-85-0862
GS-85-0863
GS-85-0864
G8-85-0865
GS-85-0866
G5-85-0867
GS-85-0868
1241
1242
12A3
GS~85-0869
1281
Gs-85-0870
GS-85-0871
12B4
12B5
12B6
1287

SAMPLE
TYPE

Ss
8s
88
8s
88
8s
88
8s
83
8S
S8
§S
8S
HA

suW
SW
SW
SW
sw
8S
8s
8S
8s
88
8S
S8
Ss
88
Ss
8§

SITE

10
10
10
10
10
10
10
10
11
11
11
13
13

12
16
16
12
12
12
12
12
12
12
12
12
12
12

WELL/
BORING

TR EPEEEDE DD

D

DEPTH

(FEET)

24-25
29-30
4-5
9-10
14-15
19-20
24-25
29-30
34-35
39-40
4=5
9-10
14-15
0

2

4-5
9-10
14-15
13-20
4-5
9-10
14-15
19-20
2425
29-30
34-35

DATE

1-16-85
1-16-85

1-16-85

1-16-85

1-17-85
1-17-85
1-17-85
1-17-85
1-17-85
1-17-85
1-17-85

1-17-85

1-17-85
1-17-85

COMMENT

Strm so. of Indfl
Strm no. of SB
Drnge no. of site
0il/wtr separator
Stream at bridge

[continued]
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TABLE F-1 [contiunued]

SAMPLE
NUMBER

G38-85-0872
12C1

12C2

12C3

12C4
GS-85-0873
12C6

12C7

15B1
GS-85-0874
15C1

15C2

15A1
GS8-85-0875
1543

1D1
GS-85-0877
1D3
GS-85-0877
GS-85-0877
GS-85-0878
GS-85-0879
GS~-85-0880
GS-85-0881
GS-85-0882
GS-85-0883
1C1

1C2
GS-85-0884
1C4
GS5-85-0885

SAMPLE
TYPE

8§
88
S8
8S
88
8§
§S
S8
88
8s
8s
§S
88
8s
8S
8s
8s
8§
8S
8S
8s
HA

HA

HA
8S
8s
8§
8S
8s

WELL/
BORING

OO0 E MM UUEoUORrPEPPOORRIOOOOOOOW

DEPTH
(FEET)

34-35
45
9-10
14-15
19-20
24-25
29-30
3435
4-5
9-10
4-5
9-10
4-5
9-10
14-15
4=5
9-10
14-15
19-20
19-20
20

coONhpPMNO

9-10

14-15
19-20
24-25

1-17-85

1-18-85
1-18-85
1-18~85
1-18-85

1-18-85
1-18-85

1-18-85

1-18-85
1-18-85
1-18-85
1-18-85
1-18-85
1-18-85
1-18-85
1-18-85
1-19-85
1-19-85
1-19-85
1-19-85
1-18-85

COMMENT

Auger cuttiugs

[continued]
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TABLE F-1 [continued]

SAMPLE
NUMBER

1C6

1C7

1B1
G8-85-~0886
1B3
GS-85-0887
GS-85-0888
1641

16A2

16A3

16B1

16B2

1643

16B1

16B2

16B3

16C1

16C2
GN-85-0889
1781
GN-85-0890
GS-85-0890
GN-85-0891
17C1
GS-85-0891
GS-85-0892
17C4

17D1

17D2
GS-85-0893
17G1

SAMPLE
TYPE

8s
8s
8s
8S
88
8s
8s
8S
8S
8s
8s
8s
S8
8S
8s
8s
S8
8S
BW
8s
BW
ss
BW
8s
8S
8S
8s
8s
8S
8s
8s

SITE

Pt et b ettt et

16
16
16
16
16
16
16
16
16
16
16
17
16
17
16
17
17
17
17
17
17
17
17

WELL/
BORING

NUUoUOOOOOAREEPPOOERENIPEEPERRPEEEEOO

DEPTH

(FEET)

29-30
34-35
4-5
9-10
14-15
19-20
4-5
4-5
9-10
14~15
4-5
9-10
14-15
4-5
9-10
14-15
4-5
9-10

4-5
9-10
19-20

4-5
9-10
14-15
19-20
4-5
9-10
14~15
4-5

DATE

1-19-85
1-19-85
1-19-85
1-19-85
1-19-85

1-19-85
1-21-85
1-21-85
1-21-85
1-19-85
1-21-85
1-21-85
1-21-85

1-21-85

COMMENT

[continued]
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TABLE F-1 [continued]

SAMPLE
NUMBER

GN-85-0918
GN-85-0919
GN-85-0920
GN-85-0921
GN-85-0922
GN-85-0923
GN-85-0924
GN-85-0925
GN-85-0926
GN-85-0927
GN-85-0928
GN-85-0929
GN-85-0930
GN-85-0931
GN-85-0932
GP-85-0933
GS-85-0934
GS-85-0935
GS-85-0936
GS-85-0937
GS-85-0938
GS-85-0939
GN-85-0940
GR-85-0941
GS-85-0942
GS-85-0943
GN-85-0944
GN-85-0945
GS-85-0946
GS-85-0947
GS-85-0948

SAMPLE
TYPE

15

WSA
WSA
WSA
WSA
WSA
WSA
WSA

16
16
12
16
16
16
16

WELL/ DEPTH
BORING SFEET}

A

A

A

C

B

A

A

B

C

A

D

B

C

B

C

Potable Well

A

A 3.25

B 1.5

B 5

c 1.5

c 2,5

Stream north of site
Stream south of site

F 1

F 9
Drainage morth of site

DATE

2-06-85
2-06-85
2-06-85
2-06-85
2-06-85
2-07-85
2-07-85
2-07-85
2-07-85
2-07-85
2-07-85
2-(08-85
2-08-85
2-08-85
2-08-85
2-19-85
2-19-85
2-19~85
2-19-85
2-19-85
2-19-85
2-19-85
2-19-85
2-19-85
2-21-85
2-21--85
2-28-85
2-28-85
2-28-85
2-28-85
2-28-~85

COMMENT

PR COND
7.1 660
7.0 670
7.1 650
6.9 680
6.8 1000
6.7 680
7.0 420
6.9 610
1.4 620
7.1 680
7.2 820
(no sample)
6.8 880
7.0 640
6.9 610
6.8 460
6.5 690
6.0 49Q

440

TEMP

14
20
2Q
19
16
17
19
20
20
17.5
19

22
14
14
17

15
16

Stream at bridge

0il/water sep.

[continued]
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TABLE F~1 [continued]

SAMPLE
NUMBER

GS-85-0949
GS-85-0950
GN~85~0951
GN-85-0952
GN-85-0953
GN-85-0954
GN-85~0955
GN-85-0956
GN-85-0957
GN~-85-0958
GN-~85-0959
GN-85-0960
GN-85-0961
GN-85~0962
GN-85-0963
GN-85-0964
GN-85-0965
GN-85-0966
GN-85-0967
GN-85-0968
GN-85-0969
GN-85-0970
GN-85-0971
GN-85-~0972
GN-85-0973
GN-85-0974
GN-85-0975

GN-85-0976

GN-85-0976
GN-85-0977
GN-85-0978

SAMFLE
TYPE

GS
GS
BW
BW
BW
BW
BW
BW
BW
BW
BW
BW
BW
BW
BW
BW
BW
BW
BW
BW
BW
BW
BW
BW
BW
BW
BW
BW
BW

BW

WELL/
BORING

FEEFREIOUUPPFOONFTFOANEOHODOOI X > B

(a)”
X
(QA)
*
(Qa)
*
(Q4)
(Qa)
(Qa)
(Qa)
(Qa)
(Qa)
(Qa)
(QA)

(QA)

DEPTH

(FEET) DATE

2-28-85
2-28-85
3-04-85
3-04-85
3-04-85
3-04-85
3-05-85
3-05-85
3-05~-85
3-05~85
3-05-85
3-05-85
3-05-85
3-05-85
3-05-85
3-05-85
3-05-85
3-05-85
3-05-85
3-05-85
3-05-85
3-05-85
3-05-85
3-05-85
3-06-85
3-05-85
3~06~-85
3-06-85
3-08-85
3-06-85
3-06-85

COMMENT
PR COND

TEMP

Sediment near sep.
Sediment near brdg

490

480

18
12
17
17
19
19
19
15
22
15
20
15
16

17
16

16

[continued]
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TABLE F~1 [continued]

SAMPLE SAMPLE WELL/ DEPTH COMMENT
NUMBER TYPE SITE BORING (FEET) DATE PH COND TEMP
GN-85-0979 BW 11 B (QA) 3-06-85
GN~85-0980 BW 5 c 3~-06-85 18
GN-85-0981 BW 5 C (QA) 3-06-85
GN-85-0982 BW 5 A 3-06-85 19
GN-85-0983 BW 5 A (Qa) 3~-06-85
GN-85-0984 BW 10 A 3-07-85 20
GN-85-0985 BW 10 A (Qa) 3-07-85
GN-85-0986 BW 12 c 3~07-85 18
GN-85-0987 BW 12 ¢ (Qa) . 3-07-85
GN-85-0988 BW 12 B 3-07-85
GN-85-0989 BW 12 B (QA) 3-07-85 18
GN-85-0990 BW 12 A 3~-07-85
GN-85-0992 W Pl 3-07-85 20
GN-85-0993, W P2 3-07-85 21
GN-85~0977, W Pl 3-26-85
GN-85-0978 W P2 3-26-85

*
Previous QA/QC samples were assigned OEHL numbers identical to the original sample.

*%
Mistakenly given a previously assigned number, The samples must be differentiated by the date of
collection,

Notes: ha = hand-augered soil sample
88 = split-spoon soil sample
gs = grab sample of sediment
sw = surface-water sample
bw = bailed ground-water Bample
w = pumped ground-water sample

NYIaQwv X



s EM pcol l N C- SURVEYING — MAPPING — PLANNING — CONSULTANTS

Frad A. Barnert, R.S. James W, Bartlett, R.S.
Dovid A. Watson, R.S., L.5.L.5. Jack O. Ashworth, Jr., R.S.
Don M. Wood, R.S. Lovis M. Hawkins, R.S., L.5.L.S. « Consultant

David A. White, R.S.
March 11, 1985

Re: P,0. - H28994
(Radian Corporation)

TABLE LISTING SHOWING ELEVATION
of
MONITOR WELL INSTALLATIONS
and
SOIL BORINGS
located at
CARSWELL AIR FORCE BASE
Fort Worth, Texas

B.M. Finished Floor Building No. 1215 (Emg. Bldg.) - Elev. 576.00
(Carswell Base Datum)

T.B.M. Finished Floor Building No. 4127 (Storage) - Elev. 625.96
(Caraswell Base Datum)

HELL DESCRIPTION ELEVATION
1-A Existing Well Pipe ' 570.42
1-8 Meter Box (Flush Well) 560.24
1-Cc Meter Box (Flush Well) 560.03
1-p Existing Well Pipe 564,06

15-A Meter Box (Flush Well) 570.24

15-B Existing Well Pipe 568.09

15-C Existing Well Pipe 567.87

16-A Core Hole {(Control Point) 568.44

16~8 Core Hole (Control Point) 569.67

16-C Core Hole (Control Point) 565,35

17-A Core Hole (Control Point) 580,13

17-B Core Hole (Control Point) 578.48

17-¢ Core Hole (Control Point) 574.27

17-D Core Hole (Control Point) 573.05

17-E Core Hole (Control Point) 574.99

17-F Core Hole (Control Point) 572.87

17-G Core Hole (Control Point) 573.20

17-H Core Hole (Control Point) 573.66

F-15
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Table Listing Showing Elevation
March 11, 1985

Page 2 of 2
HELL RESCRIPTION ELEVATION
5-A Existing Well Pipe 623.22
5-B Existing Well Pipe 600.48
5=C Existing Well Pipe 608.73
11-A Existing Well Pipe 608.25
11-8B Existing Well Pipe 608.11
10-aA Existing Well Pipe 626.68
10~B Existing Well Pipe 624.42
10-C Existing Well Pipe 617.21
12-A Existing Well Pipe 635,66
12-8 Existing Well Pipe 627.59
12-C | Existing Well Pipe 628.07
4=7 Existing Well Pipe 625.84
4=B Existing Well Pipe 620,02
4~C Existing Well Pipe 613.12
4-D Existing Well Pipe 615.40
4-E Existing Well Pipe 618.55
P-1 Existing Well Pipe 6528.19
P-2 Existing Well Pipe 618.42
NOTES:

1. All well pipe elevations taken on top of metal pipe, below cap.
2. All meter box (flush well) elevations taken on edge of box (painted).

3. All core hole (control point) elevations are natural ground.

F=16




Time, min

pump off @70 min.

TABLE F-3.

PUMP TEST DATA - Pl

Water Level Below
Measuring Pt.,

82.54
85.46
85.85
86.19
86.38
86.47
86,54
86.63
86.69
86.79
86.89
87.01
87.08
87.13
87.19
87.20
87.25
87.31
87.34

F-17
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TABLE F-4, RECOVERY TEST DATA - Pl

Water Level Below Residual Drawdown * i3
Time, min Measuring Pt, s!' t/t' b
0 87.34 4,80
+25 86.21 : 3.68 281
.67 85.25 2.70 105
1 84,85 2.31 71
1.5 84.42 1.87 48
2 84.21 1.67 36
3 83.98 1.43 24
4 83.81 1.27 18.5
5 83.69 1.16 15
6 83.63 1.08 12.7
7 83.57 1.02 11
8 83.54 0.99 9.75
10 83.47 0.92 8
13 83.41 0.86 6.38
18 83.29 0.74 4,89
24 83.23 0.68 3.92
i1 83.14 0.59 3.26
41 83.08 0.53 2,71
55 83.0 0.45 2.27
90 82.85 0.31 1.78

%
ratio of time since pumping began
time since pumping stopped
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TABLE F-5. PUMP TEST DATA - P2

Water Level Below Flow Drawdown
Time, min Megsuring Pt, Q, GPM 8

0 75.69 -
.5 77.10 5 gpm 1.41
1 77.94 2.25
2 78.33 2,64
3 78.56 2.87
4 78.67 2.98
5 78.76 3.07
7 79.0 3.31
9 79.10 3.41
11 79.12 3.43
13 79.18 3.49
15 79,23 3.54
20 79.31 3.62
26.5 79.45 3.76
30 79.46 3.77
35 79.51 3.82
40 79.55 3.848
50 79.63 3.9
60 79.66 3.97
70 79.71 4.02
80 79.74 4,05
85 pump off 79.74 4,05
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TABLE F-6. RECOVERY TEST DATA - P2

Water Level Below Residual Drawdown *
Time, min Measuring Pt. 8' t/t!
Q 79.74 4.05 -
25 78.90 3.21 341
.67 78.17 2.48 128
1.17 77.67 1,98 74 —
1.75 77.25 1,56 50
2.5 76.93 1.24 35
3.5 76.72 1,03 25 -
5 76.56 0.87 18
7 76.41 0.72 13.14
9 76.31 0.62 10.44
11 76.29 0.60 3.73 “
15 76.19 0.50 6.67
20 76.10 0.32 3.83
30 76,01 0.32 3.83 —
40 75.98 0.29 3.13
50 75.91 0.22 2,70
60 75.90 0.21 2.42

x_ . . , .
ratio of time since pumping began
time since pumping stopped
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CARSWELL AFB IRP PHASE II STAGE 1
FIELD INVESTIGATION SAMPLING

QUALITY CONTROL PLAN

Prepared by:

Radian Corporation
8501 Mo-Pac Blvd.
Austin, Texas 78766



APPENDIX G

1.0 INTRODUCTION

Field investigations conducted at Carswell AFB will generate a large
number of soil, sediment, and water samples for chemical analysis. The analy-
tical results are an important source of information used to determine the
impact of a disposal or spill site upon the local hydrogeologic system(s).
Since the analyses form a foundation of interpretatiom, it is importamt that

the samples analyzed be representative of the material.

The purpose of quality comtrol (QC) plan is to provide guidance
through which field samples can be obtained, preserved, and comtrolled. The
QC plan helps ensure that the integrity of the sample is maintained. The QC
plan for the Carswell AFB IRP Phase II Stage 1 investigation describes the
general collection of so0il, waste and water samples. In addition, methods of

preservation, shipping and administrative controls are discussed.




2.0 QUALITY CONTROL PROCEDURES FOR SAMPLING

Based upon the sampling scheme as outlined in the Carswell IRP Des~
cription of Work, nearly 200 samples will be collected for chemical analysis.
Other samples will be retained for possible future analytical work. The

samples will be collected at the following sites:

0 Landfills 1, 4, 5;

o Unnamed Stream;

0 Fire Protection Training Areas No. 1 and 2;
0 Entomology Dry Well;

o Flightline Drainage Ditch;

o POl Tank Farm;

0 Waste Burial Area; and

o WSA Inspection Shop Site,

Field procedures and QC procedures using in the collection and analysis of the

80il and water samples are summarized in the following paragraphs.
Collection of Soil Samples

Procedures to be used in the collection of s0il samples are summar-
ized in Table 2-1. QC procedures for s80il and water sampling will be an
integral part of the sampling methodology. These procedures will focus upon
ensuring the collection of representative samples which are free from extermnal
contamination. Documentation and chaipmof-custody procedures will also be an
important part of the sample collection QC effort, which will include the

following procedures:

o Split-spoon and hand auger sampling will be used to obtain
repregentative samples from depth specific points, as op~
posed to sample cuttings which may originate at different

points in a borehole.

G-6
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TABLE 2-]1, PROCEDURES FOR SOQIL SAMFLE COLLECTION

Analysis Required Field Procedure
Purgeable Halocarbons Prepare a homogeneous 8oil mixture and fill 2 each
and Aromatics 40 ml VOA vials. (1 vial for RAS, 1 vial for OEHL.)

Keep samples chilled to 4°C.

Pesticides Prepare a homogeneous so0il mixture and fill 2 each
40 ml VOA vials. (1 vial for RAS, 1 vial for OEHL.)
Keep samples chilled to 4°C.

All other parameters Prepare a homogeneous soil mixture and fill 2 each
l-quart glass jar (1 jar for RAS, 1 for OEHL.)
Note: One jar provides RAS with sufficient soil
to perform any or all requested analyes. Keep
samples chilled to 4°C.




RADIAN

During the drilling, the Supervising Geologist will des~
cribe the cuttings coming to the surface on the auger
flights. This will serve as a genmeral log to be confirmed

by description of split-spoon samples.

The split-spoon or hand auger sampler will be cleaned be-
tween each sampling to prevent cross—contamination of the

samples.

All goil and water samples for chemical snalysis will be
collected in duplicate (i.e., split samples}. These

samples will be split with OEHL,

Also, soil and water samples will be analyzed in duplicate
at a frequency of 102 for analytical quality control.
Duplicates will be carried through the entire amalytical
scheme independently, including the extraction and diges-

tion steps as applicable.

Af ter sample collection, each sample will be logged into a
master sample logbook (bound, paginated, laboratory note-
book) which as a minimum indicates the date and time of
sample collection, sample type, and initials of the person

who collected the sample.

Soil samples will be frozen until analysis.

Chain-of-custody forms (Figure 2-1) will be used to docu-
ment all Radian and USAF transfers of sample possession
from initial preparation of the sample contaimer to final

disposition of the sample.

Additional informationm is required for samples shipped to
OEHL. Table 2-2 shows a list of information, most of

which will be provided on the sample container 1abel.

G-8




CHAIN OF CUSTODY RECORD
RADIAN
CORPORATION

Field Sample No.

Company Sampied/Address
Sample Point Description

Stream Characteristics:

Temperature Flow pH
Visuai Observations/Comments

Collector's Name Date/Time Sampled
Amount of Sampie Collected
Sampie Description
Storeat: [ Ambient [ 5°C O -10°C [J Other

C Caution - No more sample available T Return unused portion of sample J Discard unused portions

Other Instructions - Special Handling - Hazards

(I Hazardous sampie {see below) 3 Non-hazardous sample

O Toxic 3 Skin irritant O Flammabie (FP< 20°C)
J Pyrophoric O Lachrymator O Shock sensitlve

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

O Other

Sample Allocation/Chain of Possession:
Organization Name

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

Inclusive Dates of Possession

Organization Name

Recsived 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

Figure 2-1. Chain-Of-Custody.
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TABLE 2-2. INFORMATION TO ACCOMPANY SAMPLES FORWARDED TO OEHL

1. 1Installation name (base)

2. Purpose of sample (analyte)

3. Sample number (on containers)

4, Source/Location of sample

5. Contract Task Number and Title of Project

6. Method of collection (i.e., bailer, suction pump, air-lift pump, split
spoon, etc.)

7. Volumes removed before sampling

8. Special conditions (use of surrogate standard, special nonstandard
preservationms, etc.)

Air Force Form 2752 (see Attachment) also meeds to accompany the

samples. Instructioms for fillimng out AF Form 2752 are provided.

Collection of Water Samples

Field sampling procedures for ground water and surface water are
summarized in Table 2-3. QC efforts associated with ground-water sampling are
primarily procedural activities. These procedures focus upon ensuring that
the samples are representative of ground water and as free as possible from
external and/or cross-contamination. The QC steps for ground-water sampling

include the following:

o Ground~water levels will be measured and recorded before

sampling work begims.

o All wells will be developed by pumping or bailing in order

to remove all fine sediment withim the well.

G-10




TABLE 2-3.

PROCEDURES FOR WATER SAMPLE COLLECTION

Apalysis Required

Field Procedure

TOC and/or phenol

Purgeable Halocarbons
and Aromatics

Lead, Primary Heavy
Metals

0il and Grease

TOX

Pesticides

Radiochemical

Collect sufficient water and £ill 2 each 500 mi
glass jars. Add 2 ml (1 plastic pipet full) of
Sulfuric Acid to each jar. (1 jar for RAS, 1 for
OEHL.) Keep samples chilled to 4°C.

Collect sufficient water and £ill 4 each 40 ml VOA
vials to the top (mo air bubbles presemt). Cap and
seal the vials. No air bubbles should be present.
(2 vials for RAS, 2 for OEHL.) Keep samples
chilled.

Collect sufficient water and fill 2 each 500 ml
plastic bottles. Add 2 ml (1 plastic pipet full) of
Nitric Acid to each bottle (1 bottle for Ras, 1 for
OEHL). Keep samples chilled.

Collect sufficient water and fill 2 each l-quart
glass bottle nearly to the top. Add 2 ml (1l plastic
pipet full) of Sulfyric Acid to each bottle (1
bottle for RAS, 1 for OEHL). Keep samples chilled
to 4000

Collect sufficient water and fill 2 each 500 ml
glass bottles (1 bottle for RAS, 1 for OHEL).
Keep samples chilled to 4°C.

Collect sufficient water and £ill 2 each l-liter
glaas bottles with teflon liners {1 bottle for RAS,
1 for OEHL). Keep samples chilled to 4°C.

Collect sufficient water and fill 2 each l-liter
glass bottles (1 bottle for RAS, 1 for OEHL). Keep
samples chilled to 4°C.

G-11




RADIAN

All sampling equipment will be thoroughly cleaned before
the start of work and between wells.

Upgradient wells will be sampled first in order to further
minimize possible transfer of contaminants, if present,
among the wells.

All wells will be purged with a PVC or Teflon bailer or a
submersible bladder pump prior to sampling. Purging will
continue until the pH and specific conductance of the
water stabilizes or until at least three well volumes of

water have been removed.

Following purging, wells will be allowed to recover prior

to sampling.

Samples will be transferred to containers with a minimum

of agitation and disturbance.

A sufficient volume of ground water will be collected so
that samples can be split with QEHL and a replicate of

each retained for Radian Analytical Services,

All samples will be refrigerated (i.e. iced) during trans-

portation and storage.

Blind duplicate samples will be prepared and submitted for
analysis at a frequency of 20{ to provide a measure of

sampling and analytical variability (precision).

G-12




In addition to these procedures, chain of custody documentation
(Figure 2-1) will accompany all samples. The chain of custody records will

contain, at a minimum, the following information:

o Time, date, and location of sampling, and name of person
performing sampling;

o Rumber, depth, and type of sample;

o Conditions encountered during well evacuation and water

sample collection;

0 The signature of the respomnsible on-site hydrogeologist
and the time and date he relinquished the samples to
either the field laboratory technician or the tramsporter

who will deliver samples to the analytical laboratory.
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3.0 UAL CONTROL PROCEDURES FOR ANALYSES

In addition to the sampling QC procedures described in Sectiom 2.0,
specific QC procedures and criteria will be associated with the various anmaly-

ses. These QC procedures are project-specific and complement the omgoing QC

program conducted routinely in the laboratory.

3.1 Analysis Metals

Heavy metals will be determined after acid extraction im accordance
with EPA methods. Determination for these metals will involve both imductive- —
ly coupled plasma emission spectrometry (ICPES) and atomic absorption spec—
troscopy (AAS). The metals to be analyzed, the analytical method for each
metal, and EPA method references are presented in Table 3-1. Calibration and
QC procedures for metals analyses are discussed below. These procedures are

based upon EPA recommended procedures for the 200 Series Methods. -

Calibration curves will be generated daily for each metal species —_
using a reagent blank and a minimum of three upscale concentrations. A cali-
bration curve will be comnsidered acceptable if the correlation coefficient is
20.995. A pew calibration curve will be generated after analysis of no more
than 20 samples. The new curve will be acceptable if it meets the linearity

criterion above, and if the slope agrees with that of the previous curve -
within +10%.

3.2 Analysis of Purgeable Organics

Purgeable organics in water will be determined by EPA Methods 601
and 602 (Methods 8010 and 8020 for soi;). Detection limits and holding times
are provided in Table 3-1., QC procedures for these methods irvolve quadru- -
plicate analyses of reagent water spiked with a "quality control check sample
concentrate” and a “surrogate standard". Average percent recoveries and
standard deviations are them calculated for each compound and compared to EFPA
values to determine acceptability. These data should be available for

inspection, but the acceptability test need nmot be repeated specifically for
this project.
G~14



TABLE 3-1., ANALYTICAL METHODS AND DETECTION LIMITS

Detaction Limit* Owtection Limit*

Parststar EPA Mathod (Wazar] {8ail] Holding Time
coo 410.1/490.2 1.0 wg/L NA 28 days
01L snd Greses 413.2 1.0 mg/L 10.0 w/g 28 days
Phanols 420.2 0.008 =g L 0.1 ug/g 28 days
ToC 4151 1.0 mg/L NA 28 cays
ToX 8020 0.01 mg/L NA 14 dwys

Primary Heavy Matals

Arsanic 200.7 0.060 =g/l 3.0 ug/g 6 monthe
Garium 200.7 NO NO § monthe
Cadmium 200.7 0.002 =g/l 0.40 ug/g 6 monthe
Chromt uma 200,7 0.005 mg/L ND 24 haurs
Laad 200.7 0.080 ag/L 4.0 ug/g § months
Heroury 24.51 0.0002 mg/L 0.05 ug/g 28 days
Seleniwm 200.7 0.080 =g/l 4.0 ug/g § months
Silver 200.7 0.002 mg/L 0.020 ug/g 8 months

EP Toxicityt 1310

Arsanic NA 0.060 ug/mL
Barius MNA NO
Cacwmium NA 0.002 ug/ml
Chroaius NA . 0.005 ug/ml
Laad NA 0.080 ug/mt
Mercury NA 0.0002 ug/ml
Seleniue NA 0.080 ug/mL
Silver NA 0.002 ug/ml
Pasticides: 608 7 deys
Lindens 0.1 ug/L 0.1 ug/L {sxtraction)
Endrin 0.9 ug/L 0.1 ug/L 40 deys
Wethoxyehlor 1.0 uwg/L 1.0 ug/L (anslyste]
Toxsphena 1.0 ug/L 1.0 ug/l
Chiordans 1.0 ug/L 1.0 ug/L
Harbtcideat Standard Msthod 5088
2:4-0 5.0 ug/L 0.2 ug/L
244,5-TP [S1lvex]) 5.0 ug/L 0.2 ug/L
2:8.5-T 5.0 ug/L 0.2 ug/l

[Continued)

G-15




TABLE 3-1. (Continued)

Detaction Limit® Detaction Limit®
Parmaetar EPA Mathod [Watar] [Soit) Holding Time

Purgesbla Arowatices 602

Herzens 0.2 ug/L 14 deys
Toluane 0.2 w/l 14 dwys
Eghy | Benzane 0.2 ug/L 14 days
1.3-M chlorgbanzene 0.4 ug/L 14 deys
1,2-01ichlorobenzans 0.4 ug/L 14 days
1 44—D1 chiorobanzans 0.3 ug/L 14 deys

Purgeebls Haslogenst 60t

Chiaramethena 0.08 ug/L 14 days
Bramanethane 1.18 ug/L 14 days
Vinyl Chiaoride 0.18 ug/L 14 days
Chi oroethane 0,5 u/L 14 deys
Nethy Lene Chliorids 0.28 ug/L 14 days
Trichlorofluoramsthane ND 14 days
1+1-01 chl oromschens 0.13 ug/L 14 days
11=H chiorosthane 0.07 ug/L 14 deys
trang-1 y2-01 chlorosshene 0.10 ug/L 14 days
Chiorofarm D.08 ug/L 14 days
1,2-Di chloroathane 0.03 ug/L 14 days
141 41=Tri chi orosthane 0.03 ug/L 14 deys
Carbon Tetrachlorsde 0.12 ug/L 14 days
Brawodf chl orome chane 0.10 ug/L 14 deys
12=01 chlorapropsne 0.04 ug/L 14 deya
trans~t 301 chl oropropans 0.34 ug/L 14 deys
Trichiarcsthens 0.12 ug/L 14 days
01 be omachl oramathune 0.08 ug/L 14 days
1¢1,2-Tri chiorosthune 0,02 ug/L 14 days
of 1 4301 chl oropropens 0,20 ug/L 14 days
2-Chloroethylvinyl Ether 0.13 ug/L 14 days
Bromcform 0.20 ug/L 14 days
14142 2=Tatrachlorosthans 0.03 ug/L 14 days
Tatrachiorosthylens u.03 ug/L 14 deys
Chlorobenz ans 0.25 ug/L 14 days
1,3-Dt chl orobenzene 0.32 ug/L 14 deyse
1.2-01chloroberzens 0.15 ug/L 14 days
1¢4-Dichlorobanzene 0.24 ug/L 14 days
Radfochemfcal 4
grass A 800 .0 ND 6 montha
gross 8 900.0 ND E months
Total Radium ND E months
NOTES:

* Dataction Limits can vary upwerds 1f the ssspla is diluted.
ND = Not detarwined
NA = Not applicabls
SIURCES1
EPAy June 1882, "Test Mathods for Jrgenic Chemical Anslysis of Municipal end Industrial Wastewatar®,
EPA-60G/4~82-057.
EPA, March 1883, "Methods for Chemics! Anelyais of Water and Wastas", EPA-800/4-78-020.

Carswall RAS Raportas, Fesh.—Mey 13585,
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Duplicate samples will be analyzed at a frequency of 302 to provide
a measure of samling and analytical variability. These will be blind dupli-
cates submitted by the field sample custodian and will be subject to the
complete analytical scheme.

Second gas chromatographic columns for Methods 601 and 602 are

required for confirmation whenever the following values are exceeded:

Compound Concentration L

Benzene 0.7
Carbon Tetrachloride 4,0
Chloroform 10.0
Dichlorethane 0.1
Methylene Chloride 4,0
Tetrachloroethylene 4.0
Toluene 10.0
1,1,1-Trichloroethane 10.0
Trichloroethylene 1.0
Vinyl Chloride 1.0
Dichlorobenzene isomers >10

Other organics 10

Tables 3-2 and 3-3 provide information on second column confirmation
data for these methods.
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TABLE 3-2, SECOND COLUMN CONFIRMATION DATA FOR EPA METHOD 601
Retention Timeg
Compound lst Column* 2nd Column*¥*

Chlorome thane 2.09 4.58
Bromomethane 3.37 5.98
Vinyl chloride 4.14 4,58
Chloroethane 5.24 7.82
Methylene chloride 7.39 9,40
Trichlorofluoromethane 9.39 5.15
1,1-Dichloroethene 10.09 6.53
l,l1=Dichloroethane 11.30 11.88
trans—-l ,2~Dichloroethene 12.08 8.44
Chloroform 12.54 11.40
1,2-Dichloroethane 13.32 15.37
1,1,1-Trichloroethane 14.59 12.17
Carbon tetrachloride 14.97 9.66
Bromodichloromethane 15.46 14.04
1,2-Dichloropropane 16.88 17.04
Trichloroethene 17.73 12.17
Dibromochlormethane 18.28 16.68
2-Chloroethylvinyl ether 19.56 ND
Bromof orm 21.03 19.21
Tetrachloroethylene 23.52 14.04
Chlorobenzene 26.15 I8.91
1,3-Dichlorobenzene 39.44 22.58
1,2=-Dichlorobenzene 40.65 23.87
1,4~Dichlorobenzene 41 .42 22.58

*1st Column:

*x2nd Column:

Packing: Carbopack B 60/80 mesh
glass column

Carrier Gas: Helium @ 40 ml/min

Initial Temp: 4&5°C

Initial Hold: 3 min

Program rate: 8°C/min

Final temp: 200°C

Final hold: 15 min

Packing: Porpak-C 1 w/120 mesh w/N-octane 6' x 1/4: OD glass

column
Carrier Gas: Helium @ 40 ml/min
Initial Temp: 50°C
Injtial Hold: 3 min
Program rate: 6°C/min
Final temp: 170°C
Final hold: & min

G-18
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TABLE 3-3. SECOND COLUMN CONFIRMATION DATA FOR EPA METHOD 601

R ntion 8
Compound lst Columnm* 2nd Columm*¥
Benzene 4,72 6.04
Toluene 7.54 8.93
Ethyl benzemne 11.04 12,12
1,4=Dichlorobenzene 17 .47 25,25
1,3-Dichlorobenzene 18.31 23.77
i1,2-Dichlorobenzene 23.17 28.91

*1st Column: Packing: Supelcoport 100/120 mesh w/5% SR 1200 and 1.75

Bentone-34 6' x 1/4" glass column

Carrier Gas: Nitrogen @ 40 mL/min

Initial Temp: 50°C
Initial Hold: 5 min

Program rate: 8°C/min

Final temp: 90°C

*¥*2nd Column: Packing: Chromasorb W-AW 60/80 mesh w/5% 1,2,3~tris(2-

Cyanoethyoxy) propame 6' x 1/4" 0D glass column
Carrier Gas: Nitrogen €@ 40 mL/min

Initial Temp: 4&0°C
Initial Hold: 2 min

Program rate: 2°C/min

Final temp: 100°C
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ATTACHMENT
AF Form 2752 = Envirommental Sampling Data
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SRR S N TR PO s i (=4
ENVIRONMENTAL SAMPLING DATA k oemeuszomy o i Pl vhpiER L L
N . . - Kl It < o F . F-
(Uew wis space loe mechenical imoring SAMPLING SITE . T o
IDENTIFIER & ey
(AFR 15-7) & 28
BASE WHERE SAMPLE COLLECTED
SAMPLING SITE QESCRIPTION
DATE COLLECTION BEGAN TIME COLLEGTION JEGAN COLLECTION NETHOO
1, m[‘” l . (34 hour clack) O oras [0 composiTE NouRs
MATL ORIGINAL Ry
REPORTS -
To coPY 1 -
(ecircle II
chan ged) coPY 2
SAMPLE COLLECTED BY (Name,Grede AFSC) SIGNATURE AUTOVON
REASON FOR %. A-ACCIDENT/INCIDENT C-COMPLAINT FFOLLOWUP/CLEANUP
SUBMISSION f R-ROUTINE/PERIOOIC N.NPOES O=OTHER (epecity)
e 5 RN [N -
BASE SAMPLE NUMBER i s T OfML AD.

ANALYSES REQUESTED ( check sppropriate bjocks)

Qi] EE] GROUP A ardness 00900 Residue,Settlesble 50086 [ ! L‘- i 1 GROUP T
Aqgonia 00610 lron 01045 Residue, Volatile 00505 Bromoforn 32104
bheﬂicll Oxygen Demgr?jm i,eld 01051 Silica 00935 Bmmodﬁ:hlomme'.haneszjo;
jeidahl Nitrogen 00625 Magnesium 609 Specific Conductance o0u3s Carbon Tet.nch]ori::e"mr
Nitrate o8 Manganese Uross, Sulfate IRakAS Chloroforn S-tue
INitzem 00615 M ercury 71900 Sulfite 00740 Cualoroomethane 33418
Oil & Grease " 00560 Nicket 01067 Surfactants -MBAS 38260 Dibmmuchjommemnne32105
Forranic Carboa 00680 [Potassium 00937 ] Turbidity 00076 Methvieas Chlorde 34423
Qrthophesphate ~ 00571 ISelenium 01147 \ Tetrachlomethviene S+ 5
Prosphorus, Total 00665 Siudver 01077 . 1.1.1-Trichloroethane 34508
Sodium 209294 }. E i Ll 1 GROUP H Trichloroethylene 3915890
bl Y] orour Thatlium 01058 | | pHC Isomers 393401 | Trnalomethanes 82080
Cvanide, Total 00720 Zinc 01092 Chlordane 39380 PCRBs 3951a
.L;-,gnide Free 00722 DDT Isomers 33370
Dieldrin 33380
"1 I F 1 1] croure 2]~} 1+ crour g Eodrin 39390
b:’henols 32730 Acidity, Total 70508 Heptachlor 39310
Alkalinity, Total 003101 Tyeptachlor Epoxide 37340
D [' [/‘ GROUP F Alka[i.n_iz-y_ﬂicarboua1200425 Lindane 35782
Antimony olo97 Bromide 71870 Methoxychlor #3450 v
Arsenic 01002 Carboa Dioxide 00405 Toxaphene 39400
Barivm 01007 Chloride 00940 2,4-D 3973240 OM SITE ANALTSES
Beryllium 01012 Color 00080 2,4,5-TP-Silvex 36760] Parameter Value
Boran 01022 | |Figoride 00951 | |54 5.1 39740) £y 50050 ed
Cadmium 01027 | 1odide 71865 Chlonane. TotsP?0 o
Calcium 00916 Cdor 00036 Dissolved BRI mes ]
Chromium. Total o1034 Residue, Total 00s00 pH 00300 units
Chromium VI 01032 |Remaue Firtevatie7D5)70300 1 1] | [ croup s | remperamnd®0l0 oc
Copper 01042 Residue Nonfilterable 09530 Sulfides 0735
COMMENTS

AF [°R™M 2752

JAN B
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1. Signeture; Enter signature of individuaI.Eofiectiné sample; B

INSTRUCTIONS FOR COMPLETING AF FORM 2752,
ENVIRONMENTAL SAMPLING DATA. B

The purpose of this form is to record environmental and drinking uater
sampling information. The form will be used for submitting environmental and
drinking water samples (except radiological samples) to the USAF Occupational

and Environmental Health Laboratory (USAF OEHL). Use AF Form 2753 for
radiclogical sampling data.

1. Identification Data.
data may be used in lieu of the following handwritten entriea:

a., Sampling Site Identifier. Enter ccde for Sampling Site Identifier
(see page 3).

b, Base. Enter name of base where sample is collected.
¢. Sampling Site Description. Enter name of sampling site.

2. Date Collection Began. énter date sample collection began (e.g;,_if
Jan 14, 1981, enter B81/01/14).

3. Time CqQllection Began. Enter time (24-hour clock) sample collection
began.

4. Collection Method. Check whether sample was a grab sample or a conposlte

sample. If a composite sample, enter number of hours from beginning to the
completion of compositing. S e S

5. Mail Reports To. Enter four—dlglt base code in small boxes (same code as
first four digits of environmental identifier if same base).
addresses where analysis results will be sent.
office symbol, base, state, and ZIP code.

Enter mailing
Include unit designation,

6. Sample Collected By. Enter name (last name only), grade and AFSC of-
individual collecting sample.

8. AUTOVON. Enter AUTOVON number of responsible indivicdual who can answer —~
questions from the laboratory concerning the sample. -

g. Reasons for Submission. Enter code (in!the box to the right of shaded
"E") indicating reason for submitting sample.

10. Base Sample Number.

Enter eight-digit coded base sample number for each
sample. See pages §-5,

11. OEHL PID. Leave blank.

G-264
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12. Analysis Requested. Check the block to the left of the analyses desired.

For parameters not listed, enter parameter name and number in the blank spaces

provided under the appropriate preservation group. Centinue in the Comments
Section if required.

t3. On=Site Analyses. Enter results of any on-site analyses. For parameters

not listed, enter parameter name, number, value and unit in the blank spaces
provided.

14. Preserve a one liter (one quart) sample as shown in page 7 for each group
in which an analysis is requested.

15. Subﬁit one copy of the completed form in a waterproof envelope with the
sample to USAF OEHL/SA, Building 140, Brooks AFB TX 78235.
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THE SAMPLING SITE IDENTIFIER

1. All enviromrpental monitoring and drinking water sampling sites nust be
identified in a standardized manner. The sampling site identifier will be
used for local identification purposes and will be the primary identifier for

envirommental data stored in a central Automatic Data Processing (ADP)
repository.

2. The sampling site identifier is nine alphanumeric characters made up of

the installation code, followed by the sampling site type code and the
sampling location number,

a. Installation Code. The four-digit number now used for the film

dosimetry program with a zero prefix (available from project monitor or base
bicenvironmental engineer).

b, Sampling Site Type. A two-letter code to identify the source of the
sample (see para 5 of this attachment for the complete list).

¢, Sample Location Number. A three-digit number assigned locally.
3. The code formed when the three elements are combined is unique for a

particular,.sampling point. If the sampling location is taken out of service,

destroyed or no longer used, the code will not be reassigned to another
sampling site nor uzed again.

4. The new code will look like this:

Installation Sample Sample
Code Type Location
0123 AB k56

5. Sample Type Codes:

Sempling Site Type Lode
Air AO
Nonpotable water, source (effluent) Ns -
Nonpotable water, process NP
¥onpotable water, ambient NA
Potable water, distribution system PD
Potable water, ground water {untreated) PG
Potable water, surface water (untreated) PS.
Potable water, other 130]
Solid S0
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CODED BASE SAMPLE NUMBER

This section contains accepted envirommental sampling methods recommended by
the USAF OEHL. The basis for any monitoring program rests upon information
obtained from sampling. Improper sampling can negate even the most careful
and accurate work performed by the remainder of the monitoring team. There-
fore, the proper selection, collection, identification and shipment of envi-
roneental samples are paramount for a successful monitoring program. (General

instructions for packaging and shipping samples are contained in Section V).
Additional information can be obtained from:

USAF OEHL/ECA AUTOVON 240~-2891 or (512) 536-2891
USAF OEHL/ECW AUTOVGN 240-3305 or (512) 536-3305
USAF OEHL/ECE AUTOVON 2403667 or (512) 536-3667

ASSIGNMENT OF BASE SAMFLE NUMBERS

Enviromental samples that are collected at base level must be assigned a
sample number, regardless of whether they are analyzed locally or at a central
laboratory such as the USAF OEHL. This coded sample number will enable the
analysis results to be ultimately stored in and retrieved from a central data
repository. A sample number c¢ode consists of eight digits. The first two
digits classify the sample as to the method and type of sample. The next two
digits identify the calendar year that the sample was taken and the last four
digits identify the locally assigned sample number, progressing in numerical

sequence from sample number 0001 to sample number 9999. Sample number codes
follow:

a. First 2 digits
(1) Digit #1 -
Sagple Method Lode

Grab Sample G
Composite Sample C

(2) Digit #2 -
Sample Tvpe Lode

Ncnpotable

Potable Water

Residue (Incineratcr Ash)
Sludge (Wet or Dry)

Scil

Unclassified

Vegetation

< QWi I =
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b. Next 2 digits - Code for sample year using last two numbers of
calendar year in which sample was taken. Example: Code for CY 1981 is §1.

¢. Last § digits - Code for locally assigned,
sample number. Example:

year -is 0013.

numerically sequenced
Code for thirteenth sample taken during a calendar

Completed Base Sample Number. To illustrate a completed code, consider an
enviromiental water sample taken to characterize storm water runoff. The
sample was a grab sample taken from a storm drain. Eighty-six other samples
had already been taken at the base that year (CY 1979). The sample would be:

Grab Sample
Nonpotable Water

Calendar Year 1979
Sample No. 87

G~28
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XX
2%X
XX
4xx
5%%
6XX
7XX
9xX
1XXX

9XXX

1XXXX

2XXXX

USAF OEHL WORK CENTER CODES

Analysis of Industrizl Hygiene Samples

Liquid Media or Eluent for Tube Anazlysis

Liquid Media or Eluent for Pesticide Type Analysis
Eluent or Sclvent for Metals Analysis

Collection Media Colorimetric Analysis

Media for Gravimetric/Physical Observations

Media for Volumetric/Electrometric AN

Media for Liquid Chromatography

Special Modification

Special Analysis (Bulk Industrial Products)

Analysis of Biological Materials

Analysis of Water or Soil (Env;ronmental) Samples

10100-10199 A Preservation Group -

10300-10399 D Preservation Group (Cyanides)
10400-10499 E Preservation Group (Phenols)
10500~10%99 F Preservation Group (Metals)
10600-10699 G Preservation Group (Unpreserved)
10600 J Preservation Group (Sulfides} ..
10700~-10799 H Preservation Group {(Pesticides)
Y0800-10899 T Preservation Group (Trace QOrganics)

Radicassay of Materials




PRESERVATION METHODS®

NOTE: A preservative must be added immediately after collection unless the
sample is to be analyzed for dissolved materials. For dissolved

materials analysis, filter as soon as possible, and then add tke
preservative.

GROUP
A (A1XX)
(A2XX)
D (D1XX)
E (E1XX)
F (F1XX)
(F2xx)
G {G1XX)
{G3XX)
H (H1XI)
(H2XX)
J (J1XX)
T (T1XX)
(TLXX)

DESCRIPTION

Cool to HOC; add sufuric acid to pH <2; submit 1 liter in a
polyethylene or glass container.

Same as Group A1XX except that a separate 1 liter individual
sample must bhe submitted in a glass container.

Cool to 4°C; add sodium bydroxide to pH >12; add sodium
thiosulfate if residual chlorine exists in the sample.
Submit 1 liter in a polyethylene or glass container.

Cool to u°c; add sulfuric acid to pE <2; submit 1 liter in a
polyethylene or glass container,

Add nitric acid to pH <2; submit 1 liter in a polyethylene or
glass container.

This group is for boron. Do not add nitric acid to this
group--no preservative is necessary. Do not, under any
circumstances, submit sample in a glass container.

Cool to HOC; add no other preservative; submit 1 liter in a
glass or polyethylene container.

This group is for asbestos. No other preservative is
necessary.

Cool to HOC; add sodiur thiosulfate if residual chlorine
exists in sample; submit 1 liter in glass container with
Teflon® lined cap.

These analytes degrade rapidly and it is generally not
feasible to submit samples for this apalyte. If it is

necesary call USAF OEHL/SAN [AUTOVON 240-3626 or (512) .,
536~3626/Mr Nishioka],

This sample is for sulfides. Cool to u°c; add 2 ml of a 22%

zinc acetate solution per liter of sample. Submit 1 liter in
a glass or polyethylene contziner.

Submit only in special containers obtained from USAF OEHL/SANM
[AUTCVCN 2U40-3626 or (512) $36-3626/Mr Rodriguez].
Cool to U49C; add sodium thiosulfate if residual chlorine

exists in sample;-submit 1 liter in glass container with
Teflon lined cap.

¥These instructions supersede all previocusly issued preservation instructions.
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RECOMMENDED ENVIRONMENTAL SAMPLING METHODS

STORET ¢ NAME PRESERVATIVE NOTES  REF.
WORK CENTER

34205  ACENAPHTHENE THXX~10820 E610
34200  ACENAPHTHYLENE T4XX~-10820 E610

1001462AD  ACID EXTRACT. PRICRITY POLLUTANT T4XX-10810 E625
00436  ACIDITY (MINERAL) G1XX-10610 E305
70508  ACIDITY (TOTAL) G1XX-10610 E305
34210  ACROLEIN T4XX-10820 E603
34215  ACRYLONITRILE T4XX-10820 E603
70312 , AGGRESSIVE INDEX G1XX-10000
39330  ALDRIN H1XX-10700 E508
00425  ALKALINITY (BICARBONATE) G1XX=10610 A%03
00430  ALKALINITY (CARBONATE) G1XX=10610 403
00420  ALKALINITY (HYDROXIDE) G1XX-10610 403
00415  ALKALINITY (PHENCLTHALEIN) G1XX-10610 A403
00410  ALFALINITY (TOTAL) G1¥X-10610 ALO3
01106  ALUMINUM (DISSOLVED) F 1XX-10500 E202
01105  ALUMINUM (TOTAL) F 1XX~-10500 £202
00610 AMMONIA (NITROGEN) A1XX-10110 E350
34420  ANTHRACENE THXX-10820 E§10
34556  DIBENZO(a,h)ANTHRACENE T4XX-10820 E610
01095  ANTIMONY (DISSOLVED) F1XX-10520 E204
01097  ANTIMONY (TOTAL) F1XX-10510 E204
01000  ARSENIC (DISSOLVED) F1XX-10520 EZ06
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RECOMMENDED ENVIRONMENTAL SAMPLING METHODS

STORET #

NAME

FRESERVATIVE NOTES  REF.
WORK CENTER

01002 ARSENIC (TOTAL) F1XX-10510 A E206
34225 ASBESTCS G3XX-10000 c o
01005 BARIUM (DISSCLVED) F1XX~-10520 A E208
01007 BARIUM (TOTAL) F1XX-10510 A E208

100146 3BE BASE/NEUTRAL EXTR. PRI. POLLUT. T4XX~10820 c E625
34030 BENZENE T1XX-10850 F E503

(OBTAIN SPECIAL CONTAINER FROM LAB)

39120 BENZIDINE | T4XX~-10820 c ES05
34526 BENZO(a )ANTHRACENE TUXX~10820 c E610
34230 BENZO(b)FLUORANTHENE T4XX-10820 c E610
34242 BENZO(k )FLUORANTHENE T4XX-10820 c E610
34247 BENZO(a )PYRENE TUXX~10820 C E610
34521 BENZO(ghi)PERYLENE T4XX~10820 o E610
01010 BERYLLIUM (DISSOLVED) F1XX-10520 A E210
01012 BERYLLIUM (TOTAL) F1¥¥-10510 A E210
39340 BHC ISOMERS H1¥X-10700 c E608
39337 a~BHC H1XX~-10700 c ééoa
39338 b-BHC H1XX-10700 c E608
34259 d-BHC H1XX-10700 c E6C8
00310 *BOD (BIOCHEMICAL OXYGEN DEMAND) G1XX-10000 AX
01020 BORCN (DISSOLVED) F1XX-10500 B A404B
01022 BORON (TOTAL) F1XX-10500 B A4 O4B
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RECOMMENDED ENVIRONMENTAL SAMPLING METHODS

STORET ¢ NAME PRESERVATIVE NOTES  REF.
WORK CENTER

71870 BROMIDES G1XX-10630 A40S

32101 BROMODICHLOROME THANE T1XX-10860 D E501
(OBTAIN SPECIAL CONTAINER FROM LAB)

32104 EROMOFORM T1XX-10860 D ES01
(OBTAIN SPECIAL CONTAINER FROM LAB)

34413 BROMOME THANE T1XX-10860 D E501
(OBTAIN SPECIAL CONTAINER FROM LAB)

01025 CADMIUM (DISSOLVED) F1XX~10520 E213

01027 CADMIUM (TOTAL) F1XX-10510 E213

00915 CALCIUM (DISSOLVED) F 1XX-10520 E215

00916 CALCIUM (TOTAL) F1XX-10510 A E215

00405 CARBON DIOXIDE (CALCULATED) G1XX~10610 A A0S

32102 CARBON TETRACHLORIDE T1XX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAR)

00340 CHEMICAL OXYGEN DEMAND (COD) A1XX-10130 A AS084A

39350 CHLORDANE H1XX-10700 o A509

00940 CHLORIDES G1X¥X-10630 A E325

50064 *CHLORINE (FREE AVAILABLE) G1XX-10000 X .

50066 ;CHLORINE (COMBINED AVAILABLE) G1XX=10000 X

50060 SCHLORINE (TOTAL RESIDUAL) G1XX-10000 X

34301 CHLOROBENZENE T1XXI-10850 F E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

32106 CHLOROFORM T1XX-10800 D E601

(CBTAIN SPECIAL CONTAINER FROM LAB)
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RECOMMENDED ENVIRONMENTAL SAMPLING METHODS

STORET #

NAME PRESERVATIVE NOTES  REF.
WCRX CENTER
343N CHLCROETHANE T1XX=-10860 D EBO
(OBTAIN SPECIAL CONTAINER FROM L4B)
34273 BIS(2~CHLOROETHYL) ETHER TYXX~10820 c E6 11
34278 BIS(2~CHLOROETHOXY JME THANE T4XX~10820 c E6 11
34283 BIS(2-CHLORCISOPROPYL )ETHER T4XX-10820 c E6 11
34576 CHLORCETHYLVINYL ETHER T1XX-10860 D E602
(OBTAIN SPECIAL CONTAINER FROM LAB)
34418 CHLORCME THANE T1XX=10860 D E602
(OBTAIN SPECIAL CONTAINER FROM LAB)
34518 2-CHLORONAPHTHALENE TUXX=-10820 c E612
01030 CHRCMIUM (DISSOLVED) F1XX-10520 A E218
01032 CHROMIUM (HEXAVALENT) F1XX-10516 AX A3128
01034 CHROMIUM (TOTAL) F1XX-10510 A E218
4320 CHRYSENE T4XX~10820 c E610
01035 COBALT (DISSOLVED) F1XX~10500 A E219
01037 COBALT (TOTAL) F1XX=-10500 A E219
31501 #COLIFORM (TOTAL) G1XX-10000 X
00080 COLOR G1XX~10620 4 é110
01040 COPPER (DISSOLVED) F13¥-10520 A E220
01042 COPPER (TOTAL) F1XX-10510 A E220
00720 CYANIDES (TOTAL) D1XX-10300 A A412D
00722 CYANIDES (AMENABLE TO CELORINE) D1X¥-10300 A A%12D
39730 2,4=D ‘ H1XX~-10700 c A509
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RECOMMENDED ENVIRONMENTAL SAMPLING METHODS

STORET ¢ NAME PRESERVATIVE NOTES REF.
WORK CENTER

39310 4,4'-pDD H1XX-10700 E603

39320 4,4 -DDE H1XX~10700 E608

39300 4,41-pDT H1XX-10700 E608

39370 DDT ISOMERS H1XX=10700 AS09

39570 DIAZINON H2XX-10700 AS09

32105 DIBROMOCHLOROME THANE T1XX-10860 E501
(OBTAIN SPECIAL CONTAINER FROM LAB)

34536 1,2-DICHLOROBENZENE (ORTHO) T1XX-10850 E602
(OBTAIN SPECIAL CONTAINER FROM LAB)

34566 1,3-DICHLOROBENZENE (META) T1XX-10850 E602
(OBTAIN SPECIAL CONTAINER FROM LAB)

34571 },4=DICHLOROBENZENE (PARA) T1XX-10350 E602
(OBTAIN SPECIAL CONTAINER FROM LAEB)

34631 3,3 '-DICHLOROBENZ IDENE TLXX-10820 E605

34668 DI CHLORODIFLUCROME THANE T1XX-10860 E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

34496 1, 1-DI CHLOROETHANE T1XX-10860 E601
(OBTAIN SPECIAL CONTADIER FROM LAB)

32103 1,2-DICHLOROETHANE T1XX~10860 E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

34501 1, 1-DICHLOROETHENE T1XX-10860 E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

34546 1,2-DICHLOROETHYLENE T1XX=-10860 E601
(OBTAIN SPECIAL CONTAINER FRCM LAB)

34423 DICHLOROME TEANE T1XX-10860 E601
{OBTAIN SPECIAL CONTAINER FROM LAB)




RECOMMENDED ENVIRONMENTAL SAMPLING METHODS

STORET #

NAME

PRESERVATIVE NOTES  REF.
WORK CENTER

34451 1,2-DICHLOROPROPANE T1XX~-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

34704 CIS~1,3-DICHLORCPROPENE T1XX=10860 D E501
(OBTAIN SPECTAL CONTAINER FROM LAB)

34699 TRANS-1,3-DICHLOROPROPENE T1XX~10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

39380 DIELDRIN H1XX-10700 C E608

34611 2,4-DINITROTOLUENE T4XX~10820 C E609

34626 2,6=DINITROTOLUENE T4XX-10820 C E609

00300 #DISSOLVED OXYGEN G1XX=-10000 CX

34641 DURSBAN H1XX-10700 o E611

34361 ENDOSULFAN I H1xx-1o706 C E608

34356 ENDOSULFAN II H1XX~10700 C E608

34351 ENDOSULFAN SULFATE H1XX-10700° C E608

39390 ENDRIN H1XX-10700 c “E608

34366 ENDRIN ALDEHYDE H1XX-10700 C E608

34371 ETHYLBENZENE T1XX~10850 F E602
(OBTAIN SPECTAL CONTAINER FROM LAB) .

31613 *FECAL COLIFORM G1XX~10000 X

31673 #FECAL STREPTOCOCCI G1XX~-10000 X

34376 FLUOROANTHENE T4XX~-10820 C E610

34381 FLUCRENE T4XX-10820 C EE10

00951 FLUORIDES G1XX~10630 3 E340

38260 FOAMING AGENTS (SEE SURFACTANTS) G1XX-10620 AX EL25
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RECOMMENDED ENVIRONMENTAL SAMPLING METHODS

STORET # NAME PRESERVATIVE NOTES  REF.
WORK CENTER

00901 HARDNESS (CARBONATE) G1XX-10600 A A3 144 fi
00902 HARDNESS (NONCARBONATE) G1XX-10600 |
00900 HARDNESS (TOTAL) F1XX-10510 A A3 144
39410 HEPTACHLOR H1XX-10700 c A509
39420 HEPTACHLOR EPOXIDE H1XX-10700 c E608
39700 HEXACHLOROBENZENE T4XX-10820 o E608
34391 HEXACHLOROBUTADIENE T4XX-10820 o E612
34386 . HEXACHLOROCYCLOPENTADIENE T4XX-10820 o E612
34396 HEXACHLOROETHANE T4XX-10820 c E612
00400 *HYDROGEN ION (pH) G1XX~-10000 AX E150
34403 iNDENO(I,B-CD)PYRENE TUXX=-10820 c E6 10
71865 IODIDES G1XX-10630 AX E345
01046 IRON (DISSOLVED) F1XX-10520 A E236
01045 IRON (TOTAL) F1XX-10510 A E236
34408 ISOPHORONE T4XX-10820 o E609
00625 KJELDAHL NITROGEN (TOTAL) A1XX-10110 A .E351
70311 LANGLIER INDEX G1XX-10000 A A203
01049 LEAD (DISSOLVED) F1XX-10520 A E239
01051 LEAD (TOTAL) F1XX-10510 A E239
39782 LINDANE H1XX-10700 c E608
00925 MAGNESIUM (DISSOQLVED) F1XX-10520 A E242
00927 MAGNESIUM (TOTAL) F1XX=10510 A E242
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RECOMMENDED ENVIRONMENTAL SAMPLING METHODS

STORET ¢ NAME PRESERVATIVE NOTES
WORK CENTER

01056  MANGANESE (DISSOLVED) FiXX~10520 A E243
01055  MANGANESE (TOTAL) F1XX-10510 A E243 *
1001465MT  MAXIMUM TRIHALOMETHANE POTENTIAL T1XX-10830 E £501

(OBTAIN SPECIAL CONTAINER FROM LAB)

38260  MBAS (SEE SURFACTANTS) G1XX-10620  AX E425

71890  MERCURY (DISSOLVED) F1¥X-10520 A E245

71900  MERCURY (TOTAL) F1XX=-10510 A E2145

39480  METHOXYCHLOR H1XX-10700 C E608

34423 * METHYLENE CHLORIDE T1¥X-10800 D E6C1
(OBTAIN SPECIAL CONTAINER FROM LAB)

81595  METHYL ETHYL KETONE T1XX-10850 D E503
(OBTAIN SPECIAL CONTAINER FROM LAB)

81596  METHYL ISOBUTYL KETONE TiXX~10850 D E503
(OBTAIN SPECIAL CONTAINER FROM LAB)

01060  MOLYBDENUM (DISSOLVED) F1XX-10500 A E246

01062  MOLYBDENUM (TOTAL) * FiXX-10500 A E246

34301  MONOCHLOROBENZENE T1XX-10800 F E602
(OBTAIN SPECIAL CONTAINER FROM LAB)

34696 NAPHTHALENE T4IX-10820 € E610

01065  NICKEL (DISSOLVED) F1XX-10520 & E249

01067  NICKEL (TOTAL) FiXX-10510 & E249

00620  NITRATES (AS NITROGEXN) A1XX-10110  AX E353

00630  NITRATES-NITRITES A1XX-10100  AX E353

00615  NITRITES (AS NITROGEN) A1XX-10110  AX E353
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RECOMMENDED ENVIRONMENTAL SAMPLING METHODS

STORET #

NAME PRESERVATIVE NOTES  KEF.
WORK CENTER

34447 NITROBENZENE T4XX-10820 o E609
00625 NITROGEN (TOTAL KJELDAHL) A1XX-10110 A E351
34438 N-NITROSODIMETHYL AMINE T4XX-10820 c E607
34428 N-NITROSODI=N-PROPYLAMINE TUXX-10820 c E507
34433 N-NITROSODIPHENYL AMINE TUXX-10820 o E607
00085 *QDOR G1XX-10620 X
00560 OIL & GREASE A2XX-10120 cJ E413
006 80 ORGANIC CARBON A1XX-10130 A £415
00671 ORTHO PHOSPHATE (DISSOLVED) A1XX-10110 AX E365
00300 ¥OXYGEN (DISSOLVED) G1XX-10000 X
39516 PCB (POLYCHLORINATED BIPHENYLS) T4XX-10850 c E608
00400 *oH (HYDROGEN ION) (1XX~-10000 X
34461 PHEN ANTHRENE T4XX-10820 c E610
32730 PHENOLS E1XX-10400 A E420
34452 Y- CHLORO-3-METH YL PHENOL TUXX-10810 c E60Y
34586 2~-CHLOROPHENOL T4XX-10810 o E60Y
34601 2,4-DICHLORQPHENOL T4XX-10810 c E60Y
34606  2,4-DIMETHYLPHENOL TUXX-10810  C E604
34606 2,4-DINITROPHENOL T4XX-10810 C 604
34657 2~METHYL-4,6-DINITROPHENOL TLXX~10810 c 2601
34591 2-NITROPHENOL TUXX-10810 C E604
36 U6 4-NITROPHENCL T4XX-10810 c E604
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RECOMMENTCED ENVIRONMENTAL SAMPLING METHODS

STORET #

NAME PRESERVATIVE NOTES  REF. *f

WORK CENTER 7
34694  PENTACHLOROPHENOL THXX-10810  C E604

34621  2,4,6-TRICHLOROPEENOL T4XX-10810  C E6OY
34636  4-BROMOPHENYL PHENYLETHER T4XX-10820 C E611
34641  4-CHLOROPHENYL PHENYLETHER THXX-10820  C E611
00671  PHOSPHATES ORTHO (DISSOLVED) A1XX-10110  AX E365
70507  PHOSPHATES ORTHO (TOTAL) A1XX-10100 & E365
00665  PHOSPHORUS (TOTAL) A1XX-10110 & E£365
1000060PH _ PHTHALATE ESTER SCREEN T4XX-10820 C E6C6
39100  BIS(2-ETHYLHEXYL)PHTHALATE THXX-10820  C 606
35292  BUTYLBENZYL PHTHALATE T4XX-10820 C E605
39110  DI-N-BUTYL PHTHALATE T4XX-10820  C E606
34336  DIETHYL PHTHALATE T4XX-10820 C E606
34341  DIMETHYL PHTEALATE THXX-10820 C E606
34596  DI-N-OCTYL PHTHALATE THXX-10820  C E606

31751  %PLATE COUNT, TOTAL G1XX-10000 X
00935  POTASSIUM (DISSOLVED) F1¥¥-10520 A E258
00937  POTASSIUM (TOTAL) F1XX-10510 & E258
10014624  PRIORITY POLLUTANT-ACID EXTR. T4XX-10810 € E625
10014638E  PRIORITY POLLUTANT - BASE/NEUT. EXT  TAXX-10820 C E625
1001465MT  PRIORITY POLLUTANT - MAX.TRIHALO.PO  TIXX-10830 E ES01
(OBTAIN SPECIAL CONTAINER FROM LAB)

82080  PRICRITY POLLUTANT - TOT.TRIHALOMET  TIXX-10840 D E501

(OBTAIN SPECIAL CONTAINER FROM LAB)
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RECOMMENDED ENVIRONMENTAL SAMPLING METHODS

STORET ¢ NAME PRESERVATIVE NOTES REF.
WORK CENTER

1001461PA  PRIORITY POLLUTANT - VOL. AROMATICS  TiXX-10850  F E602
(OBTAIN SPECIAL CONTAINER FROM LAB)
1001460PH  PRIORITY POLLUTANT-VOLATILE HALOCAR  TiXX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

71220  ¥PSEUDOMONAS, AERUGINOSA G1XX-10000 X
34469  PYRENE THXX-10820 € E610
00500  RESIDUE (TOTAL) GiXX-10642 A E160
70300  RESIDUE FILTERABLE (TDS) GiXX-10640  AX E160
00530 _ RESIDUE NON-FILTERABLE (SS) GIXX-10640  AX £160
50086  RESIDUE (SETTLEAELE) G1XX-10600 A E160
00520  RESIDUE (VOLATILE FILTERABLE) G1XX-10600  AX E150
00535  RESIDUE (VOLATILE NON-FILTERABLE) G1XX-10600  AX E160
00505  RESIDUE VOLATILE (TOTAL) GiXX-10642  AX E150
00480  SALINITY G1XX-10600 A A2104
01145  SELENIUM (DISSOLVED) " F1XX-10520 A E270
01147  SELENIUM (TOTAL) F1XX-10510 A E270
39750 SEVIN H2XX~-10700 c A509
00955  SILICA G1XX-10600 B E370
01075  SILVER (DISSOLVED) F1XX-10520 A £272
01077  SILVER (TOTAL) F1XX-10510 & £272
39760  SILVEX (2,4,5-TP) HI1XX-10700  C A509
00930  SODIUM (DISSOLVED) FiXX-10520 A E273
00929  SODIUM (TOTAL) FiXX-10510 A E273
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RECOMMENDED ENVIRONMENTAL SAMPLING METHODS

STORET # NAME PRESERVATIVE NOTES  REF.
WORK CENTER

00095 SPECIFIC CONDUCTANCE G1XX-10620 A E120

80110 SPECIFIC GRAVITY G1XX-10600 A A2i3

00945 SULFATES G1XX-10630 A E375

00745 SULFIDES J1XX-10600 AX E376

00740 SULFITES G1XX-10600 AX E377

38260 SURFACTANTS (MBAS AS LAS) G1XX=-10620 AX E425

39740 2,4,5=T H1XX-10700 c A509

32240 TANNINS & LIGNINS Gixx;1osoo A 2513

00010 *TEMPERATURE (°c) GiXX~10000 X

34516 fETRACHLOROEIHANE T1XX-10860 D E601
{(OBTAIN SPECIAL CONTAINER FROM LAB)

34475 TETRACHLOROETHYLENE T1XX-10860 D EE01
(OBTAIN SPECIAL CONTAINER FROM LAB)

00730 THIOCYANATES D1XX-10300 A AbIZK

01057 THALLIUM (DISSOLVED) FiXX-10520 A E279

01059 THALLIUM (TOTAL) FiXX=-10510 A E279

01100 TIN (DISSOLVED) F 1XX~10500 A E282

01102 TIN (TOTAL) F1XX~-10500 A E282

01150 TITANIUM (DISSOLVED) F1XX~-10500 A E283

34506 1,1, 1-TRICHLOROETHANE T1XX-10860 D E6C1
(OBTAIN SPECIAL CONTAINER FROM LAB)

34511 1,1,2-TRICHLOROETHANE- Ti1XX-10860 D E601

(OBTAIN SPECIAL CONTAINER FROM LA4B)
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RECOMMENDED ENVIRONMENTAL SAMFLING METHODS

STORET # NAME PRESERVATIVE NOTES  REF.
WORK CENTER
39180 TRICHLOROETHYLENE T1XX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)
34488 TRICHLOROFLUQROQME THANE T1{X-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)
82080 TRIHALOMETEANES (TOTAL) T1XX-10840 D E501
(0OBTAIN SPECIAL CONTAINER FROM LAB)
00076 TURSIDITY G1¥X-10620 AX E180
39175 VINYL CHLORIDE T1XX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)
81710 M=-XYLENE T1XX-10850 F E£503
(OBTAIN SPECIAL CONTAINER FROM LAB)
81711 0=-XYLEXE T1XX-10850 F E503
(OBTAIN SPECIAL CONTAINER FROM LAR) :
78132 P-XYLENE T1XX-10850 F E503
(OBTAIN SPECIAL CONTAINER FORM LAB)
01090 ZINC (DISSOLVED) F1XX-10500 A E289
01092 ZINC (TOTAL) F1XX-10510 A E289
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THE QUALITY ASSURANCE/QUALITY CONTROL PROGRAM
FOR RADIAN ANALYTICAL SERVICES

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 contrgql. 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.
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1.0 QA Organization/Policy

The objective of Radian's quality assurance/quality contrel 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 technical staff, or the management staff.

Because of the large number of samples analyzed by RAS, a 0A 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,
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L4 inform the Director of RAS and the corporate QA Director of
quality assurance problems,

L summarize and report QA activities in the laboratories,

L document all QA and QC procedures within RAS,

L act as liaison between the corporate QA Director and RAS,

®

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 Coordinateor. Their activities

include the following:

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

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

dinater of QC problems and needs.

g summarize, document, and report quality control activities

and data generated in the laboratory,
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RADIAN

L provide documentation of all QC procedures in the laboratory,
L 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 provides an effective and efficient laboratory
protocol for QC regardless of the size or scope of the analytical requirements.
Approved analytical methods are used whenever availlable. 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 documentaticn,
sample handling and control,
laboratory facilities and equipment,
calibration and standards,

data handling and documentation,

quality control check samples,

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

L study of laboratory standard operacing procedures,

e study of QA manual,

L observation of experienced operators/analysts,

L] study of operating manuals,

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

L perform the analysis under the direct supervision of the

laboratory manager,

®  perform analysis under supervision of experienced personnel,

® analysis of blind QC samples prepared by laboratory OC coor-
dinator,

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

procedures.
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RADIAN

PERSONNEL TRAINING RECORD -

Employee i

Employee Number

Date of Employment

Laboratory Orientation: B

Upon completion of each phase of personmel training the employee-
and Laboratory Manager will initial and date the step completed, -

L4 The RAS laboratory Standard Operating Procedures have
been read and understood.

Employee Lab Mgr. Date

L] 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

L] 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.
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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,
o Perform the analysis under supervision of the laboratory
manager,

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

L4 Participation in in-house seminars on laboratory
methods and procedures.

The following table is to be completed by dating and initifaling
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 persomnel 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 Analvtical 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.
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2.3 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 location.

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 promote 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 aroumnd 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.
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S5AM 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 functions:

sample receipt 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 or custody,

secured refrigerated storage, and

J document control.

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

criptions 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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Sample Control Center

SAMPLES RECEIVED

r

Sample numbers assigned
Laboratory designated

Data verified
QA Audit submitted
Labels printed
Work orders printed

Samples to Controlled
Access Storage Area

Y

Analytical laboratory

Data entry
Updated work shezt printed

® Data sheets to Laboratory Manager
® YJork sheets to Laboratory

A 4

® Analysis performed
® Daily data report by Laboratory

'y

Final data entry
Report printed
(A Audit checked

® All tests completed

Final report printed],

® Final data verified
Ly laboratory Hanager

1

Print 1invoice

Figure 2-2.

SAM Laboratory Management System
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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.

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

noted in the logbook.

The handwritten logbook and all documentation are transferred

to the Sample Control Center.

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.

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

Center.
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

Field Sampie No.

Company Sampled/Addrass
Sampie Paint Description

Stream Characteristics:
Temperature Flow pH
Visual Observations/Comments :

Coilector's Name Date/Time Sampled
Amount of Sample Collected

Sample Dascription
Storeat: C Ambient [05°C O -=10°C (O Qther

Z Caution - No more sampie avaiiable C Retum unused portion of sample (] Discard unused portions
Other Instructions - Special Handling - Hazards

— Hazardous sampie (see below) 3 Non-hazardous sampie

= Toxic J Skin irritant C Flammabie (FP< 40°C)
Z Pyrophoric O Lachrymator C Shock sensitive

Z Acidic C Biological ‘ O Carcinogenic - suspect
Z. Caustic O Peroxide O Radioactive

= Other

Sample Allocation/Chain of Possession:
Organization Name

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

inciusive Dates of Possassion

Organization Name

Recsived By Date Recsivad 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

Figure 2-3. Chain or Custody Record
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Lab No. =
Company Quoted $
Facilicy Sample § aﬁfﬁi?éﬁ
Misc § Date Dye
Rep Total $ Samples -
Phone Inv by (CPR) Keep for
Report % Surcharge Keep til
to % Disc: All Disp (RD)
# Reports # Invoices
Attn Work ID
Inv Taken
to Trans
' Type
Condition
Attn Comments:
P.0Q, #
Expires
Location:
Dash No. Sample Description Analysis Required @A

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 laborator§ 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 retrrievable 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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WORK ORDER

SPLITS REMOVED

RAS SAMPLE CHECK OUT LOC

CHECK-OUT INFORMATION

RETURN INFORMATION

DATE

TIME

DESTINATION INITTALS

DATE

TIME

INITIALS

Figure 2-5. Sample Checkout Log

75/196
(Water and
Prep. Labs)

157194
{Extraction
& Water Labs)

758/180
(ICP and AA
Labs)

75/191
(TOX, T0C)

75/195
(Technician)

78/171
(Ge)



PAGE | | comememas Analytical Serv CHAIN OF CUSTODY  LAB # H3-02-A67
RCVD: 02/26/83 DUE: 03/19/83 04/21/83 (09: 56: 49 KEEP: 05/09/83 DISP: D

DASH  SAMPLE TDENTIFICATION LOCATION TESTS

01A-B Number 001 Ref 2 1 CAUSTY CO3_A HARD_B HCO3_A MHO_A ONG_A PH_A
! PO4_ B S03_TA TANNIN
i

6éA Number 002 o . ﬁef.é

02B Number 002 Ref 2 H _

03A Super soil Ref 2 {

04A Boiler scale 222 Ref 2 i CA_E CL_TA CO3_A FE
i
H

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

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

RECEIVED BY DATE RETURNED TO DATE FRACTION NUMBERS.

Figure 2-6. lLaboratory Chain of Custody



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 when not in use. Access tc the storage area is limited to sample control

persommnel or other RAS emplovees accompanied by sample control personnel. There

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

e ambient storage for samples that do not require refrigeration,

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

o 4°c 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 extermally.
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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:

L] operator checklists for required supplies,

documentation and reporting of all deviations from specified

instrument performance,

L procedures for testing for purity of reagents,

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

— ° maintenance loghooks,
L service contracts on analytical instrumentation.

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,

L purchasing high puricy distilled-in~glass solvents in large

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

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

L cleaning of trace metal glassware with nitriec acid,

L use of organic~free water prepared at Radian by distillation
over alkaline permanganate under nitrogen atomsphere in all-
glass still,

® use of volatile~free water prepared by purging organic-free
water with nitrogen,

L 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,

preparation procedures for secondary standards, when applicable,

requirements for frequency of calibration,

recordkeeping of all calibrations and standards used,
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® quality control charts for recording results from multiple

calibrations,
° evaluation of internal standards, and
L 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.

Quality Contrcl Test Samples

Routine quality control samples to be analyzed concurrently with
client samples are a significant portion of the RAS laboratory quality con-
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 predetermined 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.

Reproducibilicy

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

Documentaticn 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, operation,
calibrations, maintenance, malfunction, and repairs. An accompanying binder
includes all pertirnent 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.
The directions specify the required frequency for calibrations and main-
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 paramecérs 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 usqally
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 Coordimator in conjunction with the corporate QA

Director. The program consists of the following:

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

Sample logbook (Figure 3-1).
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QA type

Standard Mo. QAS

Prep date

Standard source

Prepared by Verified bv

Sample matrix

Parameters

Preparation method

Final vol

Figure 3~1. Standards preparation logbook
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Prep method (con't)

Calculations

Date

Sampie Distribution

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.

] 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.

L 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 ¢f RAS. Managers are notified immediately

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

L 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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CORPONATION
QA ALERT FORM

QA standard for the week of

NPDES RCRA metals ___ pesticide
Form A water __ amions __  0C __ OP __
Form B water __ herbicide

metals __

Form ( water ___ EPA 601 624
metals __ 602 625
organics __ - -

B/N Acids __  A/N __
Toc _ TOX __ MS VOA __ GC VOA __
. . PC8

Matrix requirements: -

Concentration requirements:

Special Standards/Instructions Individual Parameters

Data Mgr

Figure 3-2, QA alert form
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ANALYTICAL SERVICES
MONTHLY QA REPORT

QA prep report for the meonth of

Certified Analyzed
Order No. Lab Parameter Value Value

pA Date
Recovery Reported

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 completien 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. 1If results are outside the accepted control

limits, the analytical results are held until the problem is resolved.

3.2 Control Charts

Quality contrel 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 analytrical 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):

analyzed value - background value
spike

Pgp = 100 x

From a set of analyses, the average percent recovery (F}:

n
= Z P.
L=
n

The standard deviation for percent recovery (Sg}:

n n 2
Sp = .{ Pi = Z Py n
i=]l i=] )

n=-1

The upper and lower control limits are therefore

UCL=F+35R
LCL = P - 38,

An analysis is out of control when either of the two conditions 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

concentration dependence, precision control charts need to be developed for

specific concentration ranges for each analyte. For duplicate samples A and B,

the ratio of the values of A and B are plotted.
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Figure 3~6. Relationship between Detection Limit and Precision
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3.3 Concurrent Review

Upon review of analytical results of QA audit samples, the QA

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 1s to:

. review raw data and determine if there 1is an

explanation for the deviance.

. outline analyses of quality contrel and/or quality
assurance samples to further define the problem

and its solution.

. 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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CORPORATION 55' 0800 - (5_)’050%
CHAIN OF CUSTODY RECORD Z S GS/()L/’ 5/5_0 90

. Fleid Sampie No.

Co Sempled/Add : , :
Sl:::l:n:olnt Dmrlpﬂo:“ oty WEbl forri-iep af S.le J /o

Stream Characteristics:

Temperature -~ Flow — pH ~
Visual Observations/Comments

Collector's Name /. [V Frtlu ch. - Date/Time Sampled 12/ /11_, /1.
Amount of Sampie Collected

Sample Description D

Storeat: 0 Ambient 0 5°C G-<10°C O Other

Mon - No more sampie available O Retum unus/od portion of sample 0 Discard unused portions
Other instructions - Speciat Handling - Hazards ___~<"C(’ ﬂ/Wm Ao fop sy oo Ses
: Cltneel) * B ‘
Slo e HE,TOX, S cu,j;(mé v
’ Lovacenecs

] ey
ﬁ‘LHazardous sampie (see below) I Non-hazardous sampie o
¥ Toxic O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive
O Acidic O Bioilogical O Carcinogenic - suspect
O Caustic + , O Peroxide . O Radioactive
O Other PrlHem e 4’/ des 72 /.g?‘Z(.fj/‘/szé, 77 /z&n.({ N7 8

S &

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 Sampie No.
Comments

Inciusive Dates of Possession

Organization Name

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

Inclusive Dates of Possession
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€ ariow F50803 Arb
g5031i -

Fleid Sample Nog £5C 2/ 8

CHAIN OF CUSTODY RECORD

Company Sampied/Address _(AASWE L/ AFR
Sampie Point Description _ 4400 AU cER S/TR 13

Stream Charactaristica: Lfa
Temperature Flow pH
Visuai Observations/Commaents

Coliector's Name _£FTEA WAHATERREYS Date/Time Sampied __/ [ /gs
Amount of Sampile Coilected
Sample Description S &)L

Store at: 0O Ambient 0O 5°C B -10°C (O Other

J< Caution - No more samplie avaiiabie O Retum unused portion of sampie [J Discard unused portions

Other Instructions - Special Handling - Hazards _AMALYIE FQR O spn GAEASE, TOTAL
—LREANIC HALOLEN , EBL TOXICITY :

KHazardoua sampiea (sae below) O Non-hazardous sample

O Toxic O Skin irritant O Flammabie (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Acidic O Bilological ' O Carcinogenic - suspect
O Caustic O Peroxide O Radioactive

0O Other

Sample AllmationICh%gl Possession:
Organization Name

Received By Q‘Wg wé(l AU, Date Recsivad 7'16_56 Time i (?O
Transported 8y Aed 0(/‘} CL Lab Sample No. 25157 RO T |

Comments
inciusive Dates of Possesaion

Organization Name

Received By Date Received Time
Transporied 8y Lab Sample No.
Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported 8y Lab Sampie No.
Commants

Inclusive Dates of Possession
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ORPORATION
ones CHAIN OF CUSTODY RECORD 350 3 i; Z e
() / Fleld Sampie No.
- sk /ﬁ/fé ot !
Company Sampled/Addreas 2y - ~4
Sam:i: :oim :ucrlpﬂon dbﬁ”c Upure (el P e’ (3
- Stream Characteristica: f 776 (3 2
Temperature Fiow ~ ﬂ- 95 ¢ {*5 (/ P

Visual Observations/Commaents

Collector's Name ’-Té'ﬁ;Z;z CZ cir Date/Time Sampled /[~/5-%S
Amount of Sample Collected _
Sampie Description Se LL

Storsat: Ol Ambient CI5°C [X-10°C (O Other

ﬁamion No more sample available O Retum unused portion of sampie O Discard unused portions

Othey Instructions . Special Handling - Huard’%ué//{!é 90 Niw Tg)( % 7‘@ ﬂgmaf:d f;p{w PLJ
/M*M%@ﬂ@r#%ﬁ Crgesiics « b s TV 24§ Es ‘:w/,//é;

péazardous samplie (see below) O Non-hazardous sample

§{Toxic O Skin irritant J Flammable (FP< 40°C)
O Pyrophoric OJ Lachrymator O Shock sensitive

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

O Other /‘L‘“’&a-ue}/

Sample Allocation/Chain of Possession:

_ Organization Name \f‘T‘J' = — —
Received By iy LA Date Received .~ "= =2 . Time__. -C
IR 7T ,
Transporied By : A ._\é( } Lab Sample No.
—  Comments R

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.
Commaents

Inciusive Dates of Possession
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~ CHAIN OF CUSTODY RECORD <0927 8 SO055 /-

Field Sample No.
Company Sampled/Address QM ’S WE/Q’Q £ “ ‘g _ B
Sampie Point Description S/ te< S, /0,1 l} {3 '
Stream Characteristics: —
Temperature / Flow / pH / ‘

Visual Observations/Commaents

Callector's Name __A/F FAW O Date/Time Sampled __1/1S /ST — T// // Q[/X s
Amount of Sample Collected __* [/

Sampie Description S d — -
Storsat: O Ambient O 5°C D/10'c O Other

In‘c{tlon « No more sample available [ Return unused portion of samplo 0J Discard unused portions
Other instructions - Special Handling - Hazards

[ﬁ«ﬂa/za us sample (see below) CJ Non-hazardous sampie _
oxic O Skin irritant O Flammable (FP< 40°C)

O Pyrophoric O Lachrymator O Shock sensitive

O Acidic O Blological O Carcinagenic - suspect

O Caustic O Peroxide U Radioactive

O Other _

Sampie Allocation IChaiq of Passession:

Organization Name 7. ‘ __ — _

Recelved By (\‘: J ‘(L‘u\l\/ L \‘ZLL Date Received (- ﬂ el Time _.-—;_

Transported By Ay %\IL Lab Sample No.

Camments N —

inclusive Dates of Possassion

Organization Name

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

inclusive Dates of Possession

Organization Name

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

inciusive Dates of Possession
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Fileld Sample No.

Company SamplodlAdduu @(50‘/ QQQ A— F- ‘g =

Stream Characteristics: _ o~
Temperature Fiow / pH

Visual Observations/Comments

Collector's Name = M LA F Date/Time Sampied ’rj /o, 2/17/35

Amount of Sample Coll-ctoc_l -
Sample Description __=7.f
Storeat: [l Amblent CI5°C JS.-10°C O Other

d(Cautlon . Na more sampie available O Return unused portion of sample O Discard unused portions
Other Instructions - Special Handling - Hazards

&\Hmrdous sample (see below) O Non-hazardous sample

E:onic O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator U Shock sensitive

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

O Other

Sample AllocationlChalq of Possossion:
Organization Name ¥ 7 -

Recsgived By = A2 T Ay Date Received |~/ L2 Time ool
Transported By L Ha Y 4 - ‘ Lab Sample No.
Comments i

Inciusive Dates of Possession

Organization Name

Received By Date Received Time ____
Transported By Lab Sampie No.
Commants

Inclusive Dates of Possession

Organization Name

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

inclusive Dates of Possession
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Fisid Sampie No.

Company Sampied/Address Q"{a’e{;&/ /; /5 - 77(

Sampie Point Description __ 4~ 57 4. /[ -”’—Lé;l LA [ER

Stream Characteristics:

Temperature Flow pH
Visuai Observations/Commenis

Coliector's Name _M/L Date/Time Sampled [~r7-85

Amount of Sampie Coliected

Sampie Description

Store at: [ Ambient 5°C 0O -10°C (O Other

R?autlon - No more sampie avaiiable [ Return unused portion of sampie [J Discard unused portions
Other Instructions - Speciai Handling - Hazards

‘,Eéazardous sampie (see below) O Non-hazardous sample

O Skin irritant

Eﬁoxic

O Pyrophoric O Lachrymator

O Fiammable (FP< 40°C)
O Shock sensilive

O Acidic O Biological O Carcinogenic - suspect
O Caustic _ rw.ﬂ/ O Peroxide O Radioactive
O Other //{r/@Q‘ - [AF i/"l- C}'%/fﬂ ee—

Sampie Allocation/ Chaizﬁf Possession:
Organization Name

Yo o
, RS T Y]
Received By Cfalis AT

K=
Waaa

Date Received _: e Time

AN 3
Transported By QQ AL LEJ‘ al

Comments ~

Lab Sample No. AL 3T

Inciusive Dates of Possession

Organization Name

Received By

Date Received Time

Transported By

Comments

Lab Sample No.

Inclusive Dates of Possession

Organization Name

Received By

Date Received Time

Transported By

Comments

L.ab Sample No.

Inclusive Dates of Possession
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CHAIN OF CUSTODY RECORD

ard 350 8%8

Fleld Sample No.

Company Sampled/Address CO\(‘ > bué\\ AFe? ;\Tx - .
Sample Point Description \SR 22 \SAD, 1D, (D ,INS, (2T 07, X, ¢ 678", 1Al
Stream Charscteristica:

Temperature Flow pH
Visual Observations/Commaents

Collector's Namnmmﬁ@"ﬂ‘ Date/Time Sampled |-1€ -85, [-19-8D
Amount of Sampie Coliect
Sample Description _So
Store at: J Ambient X 5°C O -10°C O Other

™, Caution - No moare sampie available [ Return unused portion of sample {J Discard unused portions
Other instructions - Special Handling - Hazards

IR Hazardous sample (see balow) O Non-hazardous sample

A Toxic O Skin irritant U Flammabie (FP< 40°C)
J Pyrophoric 0O Lachrymator 0O Shock sensitive

O Acidic O Biological 3 Carcinogenic - suspect
O Caustic O Peroxide O Radioactive

0 Oth-rM%mm

Sample Aliocation/Chain,qf l?_ossession:
OrganizationName ___ V17 =
Raceived By 7l X 't{',a*[,"-ﬂfé \ Date Received
Transported By - i ‘QL Lab Sampie No.
Comments L
inclusive Dates of Possession

—

CEa — =
]7‘ N
A

‘ Time _;-—.—

Organization Name
Received By Dats Received Time
Transportad By Lab Sampile No.
Comments
Inclusive Dates of Possession

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




GS 35 038t
RADIAN 0337

CORPORATION

CHAIN OF CUSTODY RECORD (S 85 0337
03895
Fleid Sample Na.

Company Sampled/Address (w g\l M:B —
Sample Point Description 1 323,% , 13,53 VI8¢ 5 V1€, 3, 17 D3y 17623
Stream Characteristics: S
Temperature Flow pH I
Visual Observations/Comments fa
Collector's Name & L pman Date/Time Sampled _) /14/3D * [ /21 /35 +
Amount of Sampie Collected

Sample Description S\ -
Storeat: (1 Ambient T5°C O -10°C U Other

?.Cautlon - No more samblc available CJ Return unused portion of sampie O Discard unused portions _
Other instructions - Special Handling - Hazards

. Hazardous sample (see b-low) O Non-hazardous sampie

HToxic _R)rcSq ed - A~ O Skin imritant O Flammable (FP< 40°C)

O Pyrophoric 6) -& O Lachrymator O Shock sensitive

O Acidic O Biological ' O Carcinogenic - suspect -
O Caustic U Peroxide O Radioactive

O Other

Sampie Allocation/Chain of Possession:
Organization Name _+/ .

Received By :":1"1 il AR Date Received | > = Time i
Transported By YT pt‘{r A Lab Sample No.
Comments P

e

inclusive Dates of Possaession

Organization Name

Received By Date Received Time -
Transported By Lab Sample No.
Commants

Inclusive Dates of Possession

Organization Name

Receaived By Date Received Time
Transported By Lab Sampie No.
Commaents :

Inclusive Dates of Possession

H-10



GN-85-029% >
RADIAN

CORPORATION GN -850299
CHAIN OF CUSTODY RECORD
Fleid Sample No.
Company Sampled/Address (s 8\ ARG
Sample Point Deseription _ 176 ; $)D, 6
Stream Characieristica:
Temperature Flow pH
Visual Observations/Comments
Collector's Name ___—) & (_ka?mm Date/Time Sampied _| ~ 1\ = 2.5

Amount of Sample Collected
Sample Description (3«
Storeat: O Ambient (25°C O -10°C O Other

(3 Caution - No more sample available O Retum unused portion of sampie O Discard unused portions

Other Instructions - Special Handling - Hazards

P Hazardous samplo‘ {sew beiow) O Non-hazardous sample

& Toxic — dSSuM\"'”IK? e &M O skin iritant O Flammable (FP< 40°C)
O Pyraphoric O Lachrymator O Shock sensitive
& Acidic — \-m\aé_‘)0mfs\{5 7 Biological O Carcinogenic - suspect
O Caustic O Peroxide O Radioactiva

O Other

Sample Allacation/Chain of Possession:

Organization Name “!’A"h‘ = — —
Recsived By L’ :"J-.(zy‘.‘ il Date Received .~ - Time ____
Transported By ' .~/ .+ 11\ Lab Sample No. MRS

Comments e

Inclusive Dates of Possession

Organization Name d

Raeceived By Date Recaivad Time
Transported By Lab Sampie No.

Commants

Inclusive Dates of Possession

Organization Name

Receivad By ‘ Dats Received Time
Transporied By ' Lab Sampie No.

Comments '

inclusive Datas of Pogssession

H-11
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RADIAN (N385 08812

CHAIN OF CUSTODY RECORD 25 ‘ 0861 |

Fieid Sample No.

Company Sampled/Address CJ.‘ALSMQ-\\ kFB )W -

Sampie Point Description _ 10 A B, O

Stream Characteristics: ;o 5 —
Temperature Flow pH L— 7 &
Visual Observations/Comments ey

Collector's Name _.Y  napman Date/Time Sampled _ 1-19~85
Amount of Sampie Collected
Sample Description (x4 el —
Storeat: U Ambient & 5°C O -10°C (O Other

(4 Caution - No more sampie avaiiable [ Return unused portion of sample [J Discard unused portions —
QOther Instructions - Special Handling - Hazards

(& Hazardous sample (see beiow) O Non-hazardous sample _
X Toxic -—Freb\lme&/ J-R? me O Skin irritant O Flammable (FP< 40°C)

O Pyraphoric O Lachrymator O Shaock sensitive

H Acidic --—J("reg‘\\eo\ SNY\PB O Biological ‘ O Carcinogenic - suspect —~
O Caustic O Peroxide O Radioactive

O Other

Sample AIIocationIChan of Passession:
Organization Name J¥ 4

Received By - :U_," lLL‘L{@HE[ \ Date Recsived |\ =~ ~rime o _
Transported By e P b\f ‘% Lab Sample No. O N |
Comments N

Inciusive Dates of Possession

Organization Name

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

Inclusive Dates of Passession -

Organization Name

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

Inclusive Dates of Possession -

H-12



ONRB~907

RADIAN o

CHAIN OF CUSTODY RECORD - 908%
Field Sampie No. ~ 9 Dq_
Company Sampled/Address Cf\"bﬁu ]\Ff)
Sampie Point Description 17] £, {7H - A \E i
Stream Characteristics:
Temperature Fiow pH
Visual Observations/Comments
Collector's Name SR Chacrman, Date/Time Sampled | ~ X 1~X5
Amaount of Sampie Collected
Sample Description

Store at: (O Ambient JAS°C O =-10°C [ Other

>¥.Caution - No more sample available O Retum unused portion of sample [ Discard unused portions
Other Instructions - Special Handling - Hazards

7S Hazardous sample (see below)

B Toxle ~Gh. M,ﬂ?f ﬂ:rj% O Skin irritant

O Non-hazardous sample

O] Flammable (FP< 40°C)

O Pyrophoric O Lachrymator (] Shock sensitive

& Acidic '\‘\u\a&gw&\._g. O Biological O Carcinogenic - suspect
0 Caustic O Peroxide O Radioactive

O Other

Sample Allocation/Chain of Possession:
Organization Name ___ N1~

Received By SN EERTR Date Received - T: 2 Time - - .
Transported By ___- 3§ oA el LabSampleNo. __ ~Ci 1 1L U

Comments -

Inciusive Dates ot Possession

Organization Nama

Received By Date Received Time
Transporied By Lab Sample No.

Comments

Inclusive Dates of Possession

Qrganization Name

Recejved By Date Received Time

Transported By

Comments

Lab Sampie No.

inclusive Dates of Possession

H-13



RADIAN -

CORPORATION GS 15 =040 =

CHAIN OF CUSTODY RECORD O

Fileid Sampie No. 6_3_5%5_-%%5 >
_{ iad

Company Sampled/Address _C.LQMS%\ AF® ‘
Sampie Point Description _11E2,E 3, 1 3 A AR E j’
Stream Characteristics: -
Temperature Fiow pH
Visual Observations/Comments
Collector's Name _— C—JM-.'QML Date/Time Sampled_| —223 -5 5 o
Amount of Sampie Coliected

Sample Description ___S¢c .\ —
Storeat: [ Ambient E5°C 0O -10°C 0O Other

FZRCaution - No more samplie available O Return unused portion of sampie (] Discard unused portions —
Other Inatructions - Speciai Handiing - Hazards

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

BToxic ~— &S mad SRR " @0 Skin imitant O Flammable (FP< 40°C)

O Pyrophoric f O Lachrymator O Shock sensitive

O Acidic 3 Biolegical O Carcinogenic - suspect -
O Caustic O Peroxide O Radioactive

O Other

Sample AllocatitmIlc:hai\t,l‘\oql Possession:
Organization Name Fihs

Recelved By ﬂ, A 11( A 'A"':'//;" Date Received . ‘«- "7 Time__-= -
Tfﬁnspoﬂed By ST ‘lj_/ '\I Lab s‘mpin No. e 3% .f
Commaents o

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

Inclusive Dates of Possession -




e o v e L el e w4 o e e ———

RADIAN GN-35~091D

CORPORATION
CHAIN OF CUSTODY RECORD

Company Ssmpied/ Address M _4rF8

Sampie Point Description

Fleid Sampie No. Lf‘P\

st Characteristics: ~-
'I‘o:l‘p':ratu:- o /5 Fow__ — pH__2-(

Visuai Obsarvations/Comments

Colisctor's Name _ PG~ T AC Date/Time Sampled 72/5; ). &% ERT

Amount of Sampls Coliected

Sample Description _{x [, |x.50m\ Pk'-'ﬁ&,' Lx megom , Hx VOAI | x S!?ﬂn! 5_[@“

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

Caution - No more sample avallable O Return unused portion of sample [ Discard unused portions

Other instructions - Special Handling - Hazards

ﬁ\Hazardous sample (sae below) O Non-hazardous sample

ﬁ.Toxic ﬁSSu)le - J«:’RP O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Acidic O Biological U Carcinogenic - suspect
O Caustic O Peroxide O Radioactive

O Other

Sampile Allocation/Chain of Possession:
Organization Name _kﬁ‘]

Received By BN = 'h'\ R 4 il i Date Received X =) Time _ -~ -
Transported By __- " 20y t el \. Lab Sampis No. ol ’Q-Z
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

inciusive Dates of Possession

H-13



— oo e et e A

RADIAN Gh-55-0911

CHAIN OF CUSTOODY RECORD

Fleld Sampie No. 4‘8
Company Sampled/Address g
Sampie Point Description i
Stream Characteristics:
Temperature lé Flow — pH 7-Z
Visual Observations/Comments
Collector's Name _J DC Didlr Date/Time Sampled %/Sl %5 10D
Amount of Sample Collected
Sample Description x ~) so, \xmaton frVON \x &UA& lasd

Store at: O Ambient ;b 5°C 0O -10°C O Other

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

azardous sampie (see below) O Non-hazardous sample
ﬂ,Toxic }\'féu&-d—" IRP O Skin irritant O Flammabie (FP< 40°C)
O Pyrapharic O Lachrymator O Shock sansitive
0O Acidic O Blolagical O Carcinogenic - suspect
O Caustic O Peroxide O Radioactive
O Other

Sample Allocation/Chain of Possession:

Organization Name W i} |
Received By (L L il 000 Date Received [ 77 Time (L L
Transported By .. Sk c[:, Lt Lab Sample No. FSCALA]

Comments !

Inclusive Dates of Possession

Organization Name

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

Inclusive Dates of Posseassion

Organization Name

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

Inclusive Dates of Possession

B-16



CONPORATION 4LC:
CHAIN OF CUSTODY RECORD

| Fieid Sampie No.g N -§5- DDIZ-
Company Sampied/Addreas g"ﬁ'&ﬂ ‘4‘: B
Sample Paint Description
Stream Characteristica: .
Tempersture [ 8° ¢ Flaw — pH 6. g
Visual Observations/Comments
Collectors Name _ W6/ TBC Date/Time Sampled z/5/ks = { +30 . )
Amount of Sampie Collected 0 P l(uln[_.. A% K mpdon
Sample Description 4x VOA :

Store at: I Ambient ﬁ!.s-c 0 -10°C I Other

l;'( Caution - No more sample available [ Return unusad portion of sample [ Discard unused portions

Other Instructions - Special Handling - Hazards

@ Hazardous sample (sse below)

RT Toxic fduncd — TRP P""bﬂd-m

O Pyrophoric
O Acidic
O Caustic

O Non-hazardous sample

O Skin irritant
O Lachrymator
O Biological
O Peroxide

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

O Carcinogenic - suspect
O Radioactive

O Other

Sample AllocatlonlChalq af Possession:
Organization Name __ 't/ |

Received By Sy K/u’\ /We' \
Transported By BESENE A
Comments N,
inclusive Dates of Possession

AL

-
Time __ - -

Date Received fﬁ; =
Lab Sample No. =2C

>
A

J
—
Al

Organization Name
Received By
Transported By
Comments
Inciusive Dates of Possession

Date Received Time

Lab Sampie No.

QOrganization Name
Received By
Transported By
Comments
inclusive Dates of Possession

Date Received Time

Lab Sample No.

H-17



RADIAN

CORPORATION

CHAIN OF CUSTODY RECORD
Fleid Sample No.oN -§€ -0913

Company Sampled/Address ‘,(CMS'-)"a A B

Sample Point Description

Stream Characteristics: -

Temperature 19 Flow pH_7.©
Visual Observations/Comments

Collector's Name _ D RG/ T Date/Time S7mplod 1}5}35 — (§32
Amaunt of Sample Collected 500 tt gfsnt Seo _4xV0A
Sample Description

Storeat: O Ambient (¥X5°C O -10°C DO Other

hCautlon « No more sampie available O Retumn unused portion of sample O Discard unused portions
Other instructions - Special Handling - Hazards

(iHazardous sampie (see balow) I Non-hazardous sample

X Toxic &50«-&4 s ¢ P’WG@M 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
O Other

Sampie Allocation/Chain ot Possession:
Organization Name l\’ 'ﬁ . - —
Recsived By J/U AL LN Date Received _~ . ¢ "/ Time /L - _
Transported By AL ”"‘L s\ LabSample No.___~2L L A !

Comments -

inciusive Dates of Possession

Organization Name

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

Inclusive Dates of Possession

Organization Name

Received By Date Raceived Time

Transported By Lab Sampie No.
Commaents

Inclusive Dates of Possession




CHAIN OF CUSTODY RECORD

Company &mplodiMdnu.Qﬁ@é[ AF 3

GA~85-053

Fleid Sampie No. ‘]ED

Sampie Point Description

Stream Characteriatics:
Temperature

/

Visual Observations/Comments

_pHG—

Coilector's Name I e

Amount of Sampie Collected

Date/Time Sampied J/s; kS (530

Sampie o..cnpuon__hu;@m lx_pmason
Store at: [ Ambient %5‘ 0 «10°C O Other

ECautlon . No more sample available [ Retumn unused portion of sampie O Discard unused portions
1

her Instructions - Speciai Handling - Hmrdi

({Hazardous sampie (see beiow)

MToxic A’%upﬁ[ - tRP

O Pyrophoric
0 Acidic

O Caustic

O Other

O Non-hazardous sampie

O Skin irritant
O Lachrymator
J Bioiogicai
O Peroxide

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

O Carcinogenic - suspect
O Radioactive

Sampie Allocation/Chain of Possossion
Organization Name KJA\ 2

Date Received

Recsived By \(L 1 7\/“/(11/ L
Transported By Loed 50‘\{1 A

—
Comments

Lab Sampie No. )

Inciusive Dates of Possession

Organization Name

Recseived By

Date Received

Transported By

Comments

Lab Sampie No.

Time

inclusive Dates of Possession

Organization Name

Received By

Date Received

Transported By

Commaents

Time

Lab Sample No.

inclusive Dates of Possession

H-19



— e T I i i

RADIAN

CORPORATION ~
CHAIN OF CUSTODY RECORD , G N ~%¢ - 09I -.f—-
Fleid Sample No.
Company Sampied/Address Q’"”‘dé A’F 6
Sampis Point Description
Stream Characteristics: —
Temperature & Flow pH 7.0
Visual Oburuuonsl Commnms
Colisctor's Name _J 3¢ / bHG& Date/Time s:mp 5 '/(’f [ /630
Amount of Sample culcctod $oD ad ALQ -4 ]ﬁd@g C 4£?\ YoA

Sampie Description

Storeat: ] Ambient (X5°C 0O —10°C O Other

;h Caution - No more sample available O Return unused portion of sample O Discard unused portions

Other Instructions - Special Handling - Hazards

(X Hazardous sample (see beiow) C] Non-hazardous sample

¥ Toxic Aﬂ-u'm.( - TKP W"‘ O Skin irritant O Flammable (FP< 40°C)
O Pyropharic O Lachrymator O shock sensitive

O Acidic O Biological ' O Carcinogenic - suspect
1 Caustic O Peroxide O Radloactive

1 Other

Sample Aliocation IChain ol Possassion:
QOrganization Name

i

Recsived By F[t M-W (’ N Date Received _ A -: ‘“ ‘D Time __. -
Transported 8y . ed ax Lab Sample No.

i
h 5
.

S
=
o

Y
A

Comments N,

inclusive Dates of Possession

Organization Name

Received By Date Recsived Time

Transported By Lab Sampie No.

Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time

Transported By Lab Sampis No.

Comments

Inclusive Dates of Possession

H~20
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o e e b e e e it g e e e e - . it e m w et e —— e e on AP

RADIAN
CORPORATION Gﬂ -5 _O,_i 4

CHAIN OF CUSTODY RECORD

Field Sampie No. L'E
Company Sampied/Address U CAF - FM AF ]
Sample Point Description 4—5

Stream Characteristics: o
Temperature 20 Flow - pH 2-0
Visual Obssrvations/Commaents

Collector's Name ?‘ﬁ'é'# The Date/Time Sampled Z/S: /8 [6350
Amount of Sampie Coliected

Sample Dasc:ripllcm"c i or
Stors at: [ Ambient °C 0O -10°C O Other

Caution - No more sample available 1 Retum unused portion of sample (] Discard unused portions

Other instructions - Special Handling - Hazarda

M Hazardous sample (see beiow) OJ Non-hazardous sample

K Toxic Assundd - TR P O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Acidic ] Biologicai O Carcinogenic - suspect
O Caustic O Peroxide ] Radioactive

03 Other

Sample AllocationlChaip of Possession:
Organization Name .\ g

Recsived By PN AN DatoReceived . =7 Time__.
Transported By e M Lab Sampie No. ot O L
Comments -

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.

Commaents

Inciusive Dates of Possession

Organization Name

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

Comments

Inclusive Dates of Possession

H~21




. GN=-85-0413
RADIAN EN-85 - Gl

CHAIN OF CUSTODY RECORD |
Fieid Sampie No. | P\7, 1D

Company Sampied/Address C"\GN@\L‘\T’B .
Sample Point Description 1X= 3x5004 ol " x 124\ ~ S00 | hedhi o, F=VON 3

10Cz 2 ""b‘“ﬁ, W% masown | 4o M "

Stream Characteristics:
Temperature Flow pH =
Visuai Observations/Commentsa it

Collector's Name n W Gancas®  DatesTime Sampled 2L~ ~8
Amount of Sample Collected
Sample Description vty wat b

Storeat: O Ambient X5°C O -10°C O Other

k Caution - No more sampie available O Retum unused portion of sample O Discard unused portions

Other Instructions - Special Handling - Hazards

25 Hazardous sample (see helow) C Non-hazardous sample

WToxic — a35v ﬂ\‘-&)j:&? e A O Skin irritant O Flammable (FP< 40°C)
O Pyropharic O Lachrymator O Shock sensitive

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

Q Other

Sample Allocation/Chain of Possession:
Organization Name ‘gﬁ o9

Received By /,754(1 ,LL!JZ"- {(/’\(JL\ Date Received __- .~ 7 i ~  Time =S
Transported By G VO \ Lab SampleNo. __ =L 2L 2o
Comments ~

Inciusive Dates of Possession

Organization Name

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

H-22



- — e —— T e e —

GN-$5- 04272
-25 - 1
RADIAN | GN-25-03

CORPORATION GN -85-0919
CHAIN OF CUSTODY RECORD 6N -85 ~075

Field Sampie No. 1B éag I0AJCR
Company Sampied/Address QC‘-‘W“ AER

Sampie Point Description J0A LB = D0mi 2x N, Bvok /1 ? 2 DrSAnl glas \x ’”ﬁm“‘ﬁ
-4 m\al v Mebar, \ < | Lalkss, | x50 pkgts i

Stream Characteristics: SCF oo \d Vol b o ' S\ ‘;vg‘d
Temperature Flow pH A

Visual Observations/Commaenis

Collector's Namoluﬂ.MM Date/Time Sampled a1 ~&5

Amount of Sampie Collected
Sampie Description _(uAr ot ||
Storeat: [ Ambient Ph5°C O -10°C ([ Other

_A] Caution - No more sample available O Return unused portion of sample I Discard unused portions

Other Instructions - Special Handling - Hazards

X Hazardous sample (sae below) O Non-hazardous sample

XK Toxic —assvrell, T P §79Pm O Skinimiant (1 Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Acidic O Bloiogical O Carcinogenic - suspeact
O Caustic O Peroxide (O Radioactive

O Other

Sample Allocation/Chain of Possession:

QOrganization Name __ 'V - = e ——— P
Received By ___ 4.l [V 10 Date Received ~ | ~=  Time_--~
Transported By ___~ =LA Sy *_ Lab Sampie No. Ry Lo

Comments ~/

Inclusive Dates of Possession _

Organization Name -

Received By Date Received Time _—
Transported By Lab Sample No. .

Comments

inclusive Dates of Possassion

Organization Name

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

Comments
Inclusive Dates of Possession

H-23



e g - o i e

1

et T

RADIAN

CORPORATION
CHAIN OF CUSTODY RECCORD

GN-85-09200
6N-85-6977

Fieid Sampie No.-s ATLSB

Company Sampled/Address C“GN'J«\ AP

Sampie Point Description 2x

Stream Characteristica:

Temperature Flow

TR 3"5°°U s, Drmasors, VDN,

Visual Observations/Comments

Collector's Namoj& GrCar2  Date/Time Sampled 2~ -85
Amount of Sample Collect

Sample Description __ AAYer Luel)

Stors at: [J Ambient 3} 5°C 0O - 10°C (O Other

)ﬁ Caution - No mare sample available O Return unused portion of sampie [J Discard unused portions

Other Instructions - Special Handling - Hazards

% Hazardous sampie (see below)

lijoxh-—ﬂg“ﬂul;:]g?G%Eﬁ?g—\

O Pyrophoric

O Skin irritant
O Lachrymator

U Non-hazardous sample

0 Fiammable (FP< 40°C)
(] Shock sensitive

—r
e e e

O Acidic
O Caustic
O Other

(O Carcinogenic - suspect
(d Radioactive

O Biological
O Peroxida

Sampie Allocation/Chain of Possession:

Organization Name l&g 2

Received By /:1 \A U/Ll /f, A

-

Date Hecewed L !

o

~

Transported By _~ . ‘LY 7\
Comments ~/

Lab Sample No. S2(CA ‘:

inclusive Dates of Passession

Organization Name
Received By

Date Received Time

Transported By

Lab Sample No.

Comments

Inclusive Dates of Possaession

Organization Name

Received By

Date Received Time

Transported By

Lab Sample No.

Comments

Inclusive Dates of Possession

H-24



RADIAN

CORPORATION

CHAIN OF CUSTODY RECORD

GA-85- 0925
-09 3L
=092

Fieid Sample No. (_I_Q_B,_(_éﬁg

Company Sampled/Address _C(LDM“ ATR

Sample Point Description Cead

Stream Characteristica:
Tamperature

(A

ISA has Ixmfvddlass, fx lﬂdlaﬂ

i, W VO A

\xmy X

Flow

Visual Observations/Commaents

Collector's Name a7 D W(=

D.ga/riﬁue Sampled _A—"7~85

Amount of Sample Coliected

Sample Description _\N e\l

Store at:

O Ambient T$§°C O -10°C [ Other

)ﬁ,Caution » No more sample available O Retum unused portion of sample O Discard unused portions

Other Instructions - Special Handling - Hazards

X Hazardous sampie (see below)

X Toxic ..-q,sg,mq). ,I(l? €23’6\nr“
O Pyrophoric

Q Acidic

O Caustic

0 Other

U Non-hazardous sampie

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

O Carcinogenic - suspect
O Radioactive

O Skinirritant
O Lachrymator
O Biological
O Peroxide

Sample Allocation/Chain of Possession:
Organization Name <17 -

Received By s MU

1

- 7 = - ) ;
Date Received 1‘\_ = =D Time .- - -

(3 .- A
Transported By i C’L’*\/ :

Lab Sampte No. Sl ALY - ikt

Comments /

o

inciusive Dates of Possession

Organization Name
Received By

Date Received Time

Lab Sampie No.

Transported By
Comments

Inclusive Dates of Possession

Organization Name

Received By

Date Received Time

Transported By

Commaents

Lab Sampie No.

inclusive Dales of Possession

H-25



U S S U e A

GN-55- 031
RADIAN s6n-85-042%

CORPORATION
CHAIN OF CUSTODY RECORD
Field Sample No. ( [1€12 B

Company Sampled/Address L_D\V'B‘M‘l\\ AER

Sample Point Description 1LA = 3 %5064 =
Stream Charactaristics: 12/ = K 500 l‘"; Axmasor,,

Temperature Flow pH
Visual Observations/Commaents

Collector's Name _~RR (/DR G Date/Time Sampled 2-71-85
Amount of Sample Collectad
Sample Description __{uATer (e

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

ﬁCaulion - No mors sample available O Retum unused portion of sample [ Discard unused portions

Other Instructions - Special Handling - Hazards

ﬁ[Hazardous sample (see below) I Non-hazardous sampie

EToxic %VN&/IR? @E")ﬁv}fsuin irritant 0 Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

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

O Other

Sample Allocation/Chain of Possession:

Organization Name __I{ = — -
Received By CRV A AN Date Received > ('*"u'b Time /
Transported By LA Jdb Yx \"“ Lab Sample No. Z9L A
Comments ~—

Inclusive Dates of Possession

)

(-
y
D
-

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

H-26
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A S i e e d = -

RADIAN

CORPORATION

GN-35-0128
Field Sample Na. [/ D\

CHAIN OF CUSTODY RECORD

Company Sampled/Address C&ulu P\?

W

Sampie Point Description
Stream Characteristics:

Flow pH

Temperature
Visual Obaervations/Comments

Collector's Name _ﬂ&-—‘/ DY (4

Date/Time Sampied 2~71-85

Amount of Sampie Coilected

Samplie Description __LAIANRC L\

Store at:

(J Ambient £N\5°C (O -10°C O Other

X.-Caution - No more sampie available O Return unused portion of sample [J Discard unused partions

Other Instructions - Special Handling - Hazards

H Hazardous sampie (see beiow)

A Toxic Q%m& IK? Q’&m O skin irritant

O Pyrophoric
O Acidic

O Caustic

O Other

O Non-hazardous sample

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

0O Carcinogenic - suspect
J Radioactive

O Lachrymator
O Blological
O Peroxide

Sample Allocation/Chain of Possession:

Organization Name __ 2%

Received By CRWT e i

Date Received 2 = =7  Time _-"{

Transported By rl ﬂi’ﬂf ﬁ?\j‘ \.

Lab Sample No. jﬁoﬂo “ en

Commaents S

inclusive Dates of Possession

QOrganization Name

Received By

-

Date Recwaived Time

e

Lab Sampie No.

Transported By
Comments

Inciusive Dates of Possession

Organization Name

Received By

__ Date Received Time ___

Transported By

Lab Sample No.

Commaents

Inclusive Dates of Pogssession

H-27



GN -85-0430 ~
B.E.EE.AN ‘ 0932

CHAIN OF CUSTODY RECORD

Field Sampie No. a (J {5 6,_(/)

Company Sampled/Add c‘\(’:!n'l\\ }XEQD .
S:m:!: I:oimm:cscﬂplior:“ o glas s, Lrmasyn V1L glass ) [xBol m'ﬁ.‘]ﬂ;t.c. Y x Yok
Stream Characteristics: ) se amLC/ M \=5% n‘\& \a s?’]\‘ l pﬁ l‘\ﬂ

Tamperature Flow
Visual Observations/Commenis

Collector's Nama (/D> Date/Time Sampled Z-8 -85S

Amount of Sample Coliected
Sample Description aeser vk W\
Store at: (O Ambient X]S°C (O -10°C (] Other

)ﬂ:aution - No more sampie avaiiabie [ Return unused portion of sampie [J Discard unused portions

Other Instructions - Special Handiing - Hazards

X Hazardous sample (see below) v (J Non-hazardous sample

A Toxic — ﬁgng«wlf& p\@&@mu Skin irritant O Flammabie (FP< 40°C)
O Pyrophoric O Lachrymator [0 Shock sensitive
O Acidic O Biological (O Carcinogenic - suspect
O Caustic O Peroxide £ Radioactive
0 Other

Sample Allocation/ Cha_ip of Possession:
Organization Name X7 —
Received By ol ‘L LA Date Received >~
Transported By "4 )‘-—’ /\ Lab Sample No. . 25CAC
Comments P

Inclusive Dates of Possession

-

‘J“ Ny

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

H-28



RADIAN

CORPORATION
CHAIN OF CUSTODY RECORD gs50733

- 2Sp9¢0]
Company Sampled/Address CW 5%‘6@ A’FB

Fieid Sampie No.
Sample Point Description _Mﬂ&ir&l—ww o S, 4,5

Stream Characteristics:

Temperature Flow pH
Visual Observations/Comments

Collector's Name LN m% Date/Time Sampled QIZ 5[75 g
Amount of Sampie Collected ‘Lhle

Samgple Description

Store at: [ Ambient 5°C 0O -=10°C 0O Other

}H Caution - No more sample available O Return unused portion of sample O Discard unused portions

Other Instructions - Special Handling - Hazards

ﬂHazardous sample (sae below) O Non-hazardous sample

O Toxic O Skin irritant O Flammabie (FP< 40°C)
O Pyrophoric O Lachrymator 0 Shock sensitive

0O Acidic ] Biological J Carcinogenic - suspect
0O Caustic 0O Peroxide O Radioactive

0) Other ﬁ’om_ /Ef

Sampfe Allocation [Chain of Possession:
Organization Name H\m -

Received By TR VL‘,-"‘._E\-’M\ Date Received \' _ 2':-_7;_’»:? Time __.-
Transported By J AL NN Lab Sampie No. 0020l
Comments ~

Inclusive Dates of Possession

Organization Name

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

Inclusive Dates of Possassion

Qrganization Name

Received By Date Received Time _
Transported By Lab Sample No.
Commaents

Inclusive Dates of Possession

H-29



RADIAN

CORPORATION

CHAIN OF CUSTODY RECORD

Company Sampied/Address OM S WQ&Q A'PQ

PR e S——

Sample Point Description

S s (6, WSA

Stream Characteristics:

_~

/

Temperature Flow pH
Visual Observations/Commaents
Collector's Name _ L /\/ At ob - Date/Time Sampled =/} 7, =

AP Yty

Amount of Sample Collected . Z{Wﬂc/rg‘t’

Sampie Description

o

Store at: (] Ambient [15°C ﬂ/-w"c O Other

ﬂCauﬂon - No more sample available  Retumn unused portion of sample T Discard unused portions

Other Instructions - Special Handling - Hazards

\;aCHazardous sample (see below)
U Toxie

(5 Pyrophoric
i Acidic

U Caustic

— Other

(J Non-hazardous sample

J Skin irritant
0 Lachrymator
I Biological

I Peroxide

7 Flammable (FP< 40°C)
[0 Shock sensitive

0 Carcinogenic - suspect
(7 Radioactive

KPSl

Sample AllocationfChaigNoi Possession:
Organization Name __ /|9 -

iR}

Date Received _*

—
J

-

Received By M ALt

T - s
MR Time .-~  _

Lab Sample No.

AY
Transported By e \r
Comments o~

oI

Inclusive Dates of Possession

Organization Name

Received By

Date Received

Transported By

Time

Lab Sampie No.

Comments

Inclusive Dates ot Possession

Organization Name

Received By

Date Received

Transported By

Time

Comments

Lab Sample No.

Inclusive Dates of Possession

S8 S5 -CY—
GS-85-C939,
Field Sample No. &5 -85 — 042

—_—



RADIAN

CORPORATION '
CHAIN OF CUSTODY RECORD &N §5- o4 4,
eAus,

Fieid Sample No. - 7 E.
Company Sampied/Address O[L/LMQQ A’F 8
Sampie Point Description 1.4 a[_a,c.- wate,, Sbe B-H(,

Stream Characteristics:
Tamgperature s Flow pH
Visual Observations/Comments

Collector's Name % Data/Time Sampied yzgl?S:
Amount of Sampie Coliected A
N

Sampie Deacription
Store at: [ Ambient )zzs'c O -10°C O Other

/KCaution - No more sample available O Return unused portion of sample [J Discard unused portions

Other Instructions - Special Handling - Hazards

)G\Hazardous sample (see below) O Non-hazardous sample
O Toxic O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator [J Shock sensitive
O Acidic O Biological O Carcinogenic - suspect

O Radioactive

~
ac i ! op id
- o::::lc LEF S«, eraxide

Sample AllocationlChai gl Possession:;

Organization Name __ Iy 1 > , _

o AR b P I ;:‘ . _:
Received By T A Date Received 2_[ = 7 Time -~ -
Transported By 5N 9y /\ LabSampleNo. ___ 0L J0C [
Commaents - J

Inclusive Dates of Possession

Organization Name - —

Recsived By Date Received Time
Transported By Lab Sample No. -
Comments _ 0000 e

Inclusive Dates ot Possession —_

Organization Name

Received By . Date Received Time
Transported By Labh Sampie No,
Comments

Inclusive Dates of Possassion

H-31




RADIAN EC-§5—082 |

CHAIN OF CUSTODY RECORD GS-g5- o;_f/
Field Sample No. ___mgl_
Company Sampled/Address O‘MM"LQ A'EB OQQ/@
Sample Point Description 3 A =
Stream Characteristics: ﬂ
Temperature Flow pH

Visual Observations/Comments

Collector's Name /N el Date/Time Sampled 272 8/ 85
Amount of Sampie Collected __
Sample Description __2

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

Caution - No more sample available 1 Retum unused portion of sample (] Discard unused portions

Other Instructions - Special Handling - Hazards

KH azardous sample (See below) OO0 Non-hazardous sample

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

O Acidic (1 Biological L (1 Carcinogenic - suspect

0O Caustic . 3 O] Peroxide ' O Radioactive
1 Other I e" S':b_

Sample Allocation/Ch Iin %( Possession:

Organization Name Cf \ A —
Received By AT T/L ('ﬁ Date Received _2- | =0 Time = "
Transported By 7 A LUT Lab Sampie No. “OLAL z

Comments \\J

Inciusiva Dates of Possession

Organization Name

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

inclusive Dates 0f Possession

Organization Name

Received By Date Received Time
Transported 8y Lab Sampie No.
Comments

Inclusive Dates of Possession

H-32




CORPORATION

850967
E50 920

Fieid Sample No. 252 77)

CHAIN OF CUSTODY RECORD

Company Sampied/Address _CARSLworEl. AER
Sample Point Description P& THR ELLS

Stream Characteristics: ,V/,q
Tamperature Flow pH
Visual Observations/Comments

Collector's Name _L2TER A wATERAFYS __ Date/Time Sampled j/ﬁ' /}5‘
Amount of Sample Collected_LUsRTS,_ vesS coomd olone sun plale, 1=

Sampie Description _ 475 R
Storeat: O Ambient [15°C 0O -10°C 2.Qther __7°C

¥ Caution - No more sample available [1 Retum unused portion of sample [ Discard unused portions

Other instructions - Special Handling - Hazards _SMS,E,ECIEL&MWS_A&ZEML—-———

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

O Toxic O Skin irritant O Flammaoie (FP< 40°C)
O Pyrophoric O Lachrymator O shock sensitive

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

O Qther

Sample Allocation/Chain of Possession:

Organization Name __ ‘7. = -
Received 8y MY JUILCC(0 Date Recalveg 26 %D time Lo
Transported By Lo —12.:(. Q“Ii( l Lab Sample No. \:)C:-ti-l??(

Comments ~J )

Inciusive Dates of Possession _

Organization Name i

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

Inciusive Dates of Possassion

Organization Name

Received By Date Received Time ___
Transported By Lab Sample No.
Commants

inclusive Dates of Possession

H-33




RADIAN

CORPORATION

CHAIN OF CUSTODY RECORD

Company Sampled/Address 42 SW/ELL

AFB

250957
E5ro0357
50949
50972
Zsoqgsy
Field Sample No. F5°274 ¢
FSO095¢
250755

5

Sample Point Description _Mou /708 WELLS

Stream Characteristics: /A

Temperature Flow pH
Visual Observations/Comments

Collector's Name _PETER A wAyrcrariu s Date/Time Sampled __3 l S‘,/ Zs
Amount of Sampie Collected e, = LZ,

Sample Description _ W ATER

Store at: [ Ambiant

Qs*C O -10°C XX Other

4°¢

KCautlon - No more sample available O Return unused portion of sample [J Discard unused portions

-

Other Instructions - Special Handling - Hazards __ SUSPFECTED HAZAAPNRUS pMaTERIAL .

O Hazardous sampie (see balow)

{0 Non-hazardous sample

O Toxic O Skin irritant U Fiammable (FP< 40°C)
0 Pyrophoric 0O Lachrymator O Shock sensitive

O Acidic 7 Biological O Carcinogenic - suspect
O Caustic O Peroxide O Radioactive

O Other

Sample Allocation/Chain of Possession:
Organization Name

[

5 -
Tl MWe¥n

Received By r Al Date Recelved i SE) __Time e
Transported By LA ] LabSampleNe. DAl L, L)
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.

Commentis

Inclusive Dates of Possession

H-34



e s - ——— L e ———— "l S

RADIAN

CORPORATION 850943
250952
3sogs]

Field Sampie No. X520 953

F5095Y

CHAIN OF CUSTODY RECORD

Company Sampled/Address _G@R.S_WELI_,&EB
Sample Point Description fZO0N/TOR [wFELlL S

Stream Characteristics: ,{//,9-
Temperature Flow pH
Visual Observations/Comments

Collector's Name 2ZTER A 4 ATERRELS _ Date/Time Sampled 3/4/2C =3 [< /ot
Amount of Sampie Collected ..Z:, Do mbals 7"! =7

Sample Description ___{)ATER
Store at: O Amblent O S°C O -10°C X Other ¥°c

%Caution - No more sampie availabie [ Return unused portion of sample 3 Discard unused portions

Other Instructions - Special Handling - Hazards SK SLAECTEN HA2ARPOUS MATERIZ/

O Hazardous sampie (see balow) O Non-hazardous sample

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

O Toxic O Skin irritant
O Pyrophoric O Lachrymator

0 Acidic O Biological O Carcinogenic - suspect
O Caustic O Peroxide O Radioactive
O Other

Sample AIIocationIChaj& al Possession:
Organization Name

Received By &k IIJAELMU\ L Date Recewad j "‘ =D Time cies
Transported By o Qlﬂ &M( \ Lab Sampie No. . "f{L L L
Comments -

Inclusive Datas of Possession

Organization Name

Received By Date Received Time S
Transporiad 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

H~-35



A o

RADIAN 850742
CORPORATION F 5093
CHAIN OF CUSTODY RECORD g 5095
F50959.
Fieid Sample No. Z50 24/
50760
Company Sampled/Address L:AASL:J ElL AFA
Sampie Paint Description fen Lise
Stream Characteristics: (//3
Temperature Fiow pH

Visual Observations/Comments

Collector's Name 2ETEA 4 4)2YFAREUS  Date/Time Sampled

Amount of Sampie Coilected Zo | =TAA
Sampie Description _({ AT EA
Storeat: [l Ambient O05°C O -10°C [SkOther 1 °9C

;(Caution - No more sampie availablie [ Retum unused portion of sample [ Discard unusgd portions
Other Instructions - Special Handling - Hazards _SUSPEcrrn HAZAAINALE MATERIOL

O Hazardous sample {see below) 0 Non-hazardous sample

O Toxic O Skin irritant (1 Flammable (FP< 40°C)
O Pyrophoric O Lachrymator 3 Shock sensitive

O Acidic O Biologicai J Carcinogenic - suspect
0O Caustic O Peroxide O Radioactive

O Other

Sample Allocation/Chain g\fossess:on
Organization Name

PP, T il
Recsived By L TUAANUN Date Received 9655 time _L7IC
Transported B8y LZ’J&M’? */ Y Lab Sampie No. ’f-««.. ?‘C‘?

Comments N

Inciusive Dates of Possession

Organization Name

Received By

Transported By

Comments

inclusive Dates of Possession

Organization Name

Received By

Date Received Time
Lab Sample No.
Date Received Time

Transported By
Comments

Lab Sampie No.

Inclusive Dates of Possession

H-36



RADIAN 350973

ORPORATION
F50974
RD
CHAIN OF CUSTODY RECO g5p g5

Field Sample No. 5275/

Company Sampled/Address __(CAAS(2ELL 4FB
Sample Point Description _AQ4/ T84  ELLS

Stream Characteristics: ,U//}
Temperature Flow pH
Visuai Observations/Comments

Collector's Name PETEA A lsTeaA £uS  Date/Time Sampled 3/5 [z
Amount of Sample Collected Wﬂﬁ,ﬂw L—ﬂf

Sample Description __ZATER
Storeat: [ Ambient ([15°C (O -10°C _X Other g°c

KCaution - No more sampie available (1 Retum unused portion of sample (] Discard unused portions

Other Instructions - Special Handling - Hazards

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

O Toxic O Skin irritant ' O Flammable (FP< 40°C}
O Pyrophoric O Lachrymator [ Shock sensitive

O Acidic O Biological O Carcinogenic - suspect
O Caustic O Peroxide : O Radioactive

OOther ___SESLECTEND HAZARDOUS HMATEARIRL

Sample Allocation/ Chlg_m of Possassmn
Organization Name __ H i =

Received By ’/\ A ml W !(4 i Date Hecm’vedﬁ AR r Time
Transported By AL cL y ) Lab Sample No. nasll SO AP Vi i
i

S
I
{7

= 3' 2R
i
Comments -
Inclusive Dates of Possession

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

QOrganization Name
Received By Date Received Time
Transported By Lab Sample No.
Commants
inclusive Dates of Possession

H-37




RADIAN 750977

CORPORATION Fs0977

CHAIN OF CUSTODY RECORD E5097¢9 -
E5P?x2
Field Sampie No. 5098 3

350976 -

Company Sampled/Address __(FASLWELL  AF
Sampie Point Description /204 TOR LIELLS

Stream Characteristics: ,(/,g
Temperature Flow pH
Visual QObservations/Comments

Collector's Name fEJTz 4 LATEAARLLS  Datel/Time Sgmpiled PO/ 7/

Amount of Sample Collected ‘W&Médgzaz L—/ -
Sample Description LY LR

Storeat: [ Ambient O5°C O -10°C JXOther 4 %C

}KCautton - No more sampie available (1 Aeturn unused portion of sample [ Discard unusad pertions

Other Instructions - Special Handling - Hazards

O Hazardous sample (see below) U Non-hazardous sample B
O Toxic O Skin irritant O Flammable (FP< 40°C)

0 Pyrophoric O Lachrymator O Shock sensitive —
O Acidic O Biological O Carcinogenic - suspect

G Caustic O Peroxide O Radioactive

O Other ___SUSPECTE) HARARLOUS [IATERIAL -

Sample Allocationlch_ain of Possession:
QOrganization Name S -

v
Recaived By »/'UL(, K(/' ﬂ/v Date Received ". / <7 Time —. -~
Transported By _ —’ 2 ’W/ Lab Sample No. S N = A O k= B
Comments e

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 -

inciusive Dates of Possession

H-38



RADIAN

CORPORATION 25 0992
50930
25079 3
Field Sample No. 75077 5

CHAIN OF CUSTODY RECORD

Company Sampled/Address __ L AASWELL AFA
Sample Point Description _At2As. 707 wiEwts (PRI SC P2 L isch)

Stream Characteristics: 4/ 4
Temperature Flow pH
Visual Observations/Commaents

Collector's Name 2ETFA 4 JJATERRENS  Date!Time Sampled 5 VAVZ: ;; = 3 [/
Amount of Sample Collected (/34T /245 540 s + ol L WEY A

Sample Description ___/ATFEA
Storeat: [ Ambient [0 5°C [ —-10°C B Other__ 7°¢

KCaution . No more sampie available [J Return unused portion of sample O Discard unused portions

Other Instructions - Special Handling - Hazards

{0 Non-hazardous sample

OJ Hazardous sample (see below)

O Toxic O Skin irritant

O Pyrophoric

O Lachrymator

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

O Acidic O Biological O Carcinogenic - suspect
O Caustic O Peroxide O Radioactive
O Other SUSLECTEN HAAZARNOUS MATERIZL

g

Sample AllocationlChainno! Possession:
Organization Name ___'.\ 7.~

Received By o Al Date Received - = Time [
Transported By T ‘_(\ Lab Sample No. N
Comments ~

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.

Comments -

Inclusive Dates of Possassion

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.

Commants

inclusive Dates of Posssasion

H-39



F5oa 77
RADIAN 25 c79
CORPORATION F50¢5¢
CHAIN OF CUSTODY RECORD 3 5:0 SO
30739
Fleid Sample No. 252 22y
F5ogyo
Company Sampled/Address _C2RS it = #FA Jriwr X B
Sample Point Description A2 I2A wurEses (IZC 420 2R, 049 )
Stream Charsacteristics;: A/, / s

Temparature Flow pH
Visuai Observations/Comments

Collector's Name £LIER 4 [WATERREN S Date/Time Sampled __3 /2 /=5~
Amount of Samplae Collect 2YART S » £ ,Z.;Z:r _—lz il ;-,Zh,,«

Sample Description Ll el din
Storeat: O Ambient 0O 5°C O -10°C EOther__7%°¢C

;E(Cautlon - No more sampie avallable O Retum unused portion of sample O Discard unused portions
Other instructions - Speclal Handling - Hazards

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

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

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

O Other __5u</FLTEN  A328R000 MAITERIDL

Sample Allocationi/Chain of Possession:
Organization Name __~7" .-

Received By O (RN Date Received -5~ 52 ___Time LA
Transported By -~ "' "~/ 1 l \ Lab Sample No. FEACGT LR
Comments —~

inclusive Dates of Possession

Organization Name

Received By Date Recsived Time
Transported By Lab Sample No.

Commaents

inclusive Dates of Possession

Organlization Name

Received By Date Received Time
Transported By Lab Sample No.

Comments

Inclusive Datea of Possession




CORPORATION
CHAIN OF CUSTODY RECORD

Company Sampled/Address _(/FASL. 2L, AF
Sampie Point Description _/Zu.47- /ANy

Stream Characteristics: // /4
Temperature Flow PH
Visual Observations/Comments

Collector's Name = = Date/Time Sampied 3/ /frf il
Amount of Sampie Collected /57 G /kg [VreL2N .

Sample Description ____uATER S
Storeat: (0 Ambient O 5°C O -10°C rXQther % C

Field Sample No. 75077/

}'ﬂ\Caution - No more sampie available [ Return unused portion of sample (J Discard unused portions

Other instructions - Special Handling - Hazards

O Hazardous sampie (see balow) O Non-hazardous sample

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

QOwer _ SWCPARCTED 4A2n0000C  MATER A

Sampie Aifocation/Chain of Possession:
Qrganization Name Y4

Received By : ‘/“%"nu' ML Date Received _~ "> =" ; Time |- -

- s B S
Transported 8y ____. AW " Lab Sampie No. R e
Comments o

Inclusive Dates of Possession

Organization Name

Received By Date Recaived Time
Transported By Lab Sampie No.
Commaents

inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No. :
Commaents

Inclusive Dates of Possession

[TR

H-41 A-



RADIAN

conmaRATION

CHAIN OF CUSTODY RECORD %g' Oq - 7

Company Sampl-dIMdnsspw& PS'F g
Sampie Point Description A 3 NQQ&S_,

Stream Characteristics:

Temperature i — ._ Flow S p pH
Visual Observations/Comments __|\NO <24 o %U&J‘H

Collector's Name _:t})ﬂmo Sampied 3/ '-'..C/ XS’
Amount of Sampie Coliected ]
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THOMAS W. GRIMSHAW

EDUCATION:
Ph.D., Geology, University of Texas at Austin, 1976.
M.S., Geology, University of Texas at Austin, 1970.

B.S., Geological Engineering, South Dakota School of Mines and Technology,
1967.

EXPERIENCE:
Program Manager, Radian Corporatiom, Austin, TX, 1984-Present.

Division Manager, Policy and Environmental Analysis Division, Radian Corpora-
tiom, 1982-1984.

Department Head, Environmental Analysis Department, Radian Corporatiom, 1978-
1982.

Group Leader, Radian Corporation, 1976-1978.

Teaching Assistant, The University of Texas at Austin, 1974.

Captain (R&D Coordinator), U.S. Army, 1970-1972.

Geologist, Junior Grade, Amoco Production Company, 1969-1970,

Geologic Field Assistant, Amoco Production Company, 1967.

Certification: AIPG Certified Professiomnal Geologist No. 4425

FIELDS OF EXPERIENCE:

As Program Manager at Radian, Dr. Grimshaw has overall responsibility for the
technical, fiscal, and schedule aspects of several solid/hazardous waste,
ground-water, and other environmental projects. For these projects, he serves
as the primary point of contact for the clients sponsoring the work.

Dr. Grimshaw is also responsible for marketing and preparing proposals for
Radian services in a variety of areas, including solid/hazardous waste site
investigations, remedial action planning and implementation, ground-water con-
tamination studies, multidisciplinary envirommental studies, and reclamation

investigations.

Most recently, Dr. Grimshaw has served as Program Manager (PM) for solid/haz-
ardous waste disposal investigations at seven U.S. Air Force bases in Texas,
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Oklahoma, Louisiana, and New Mexico. These projects, which are being per-
formed for the USAF QOccupational and Enviromnmental Health Laboratory, Brooks
AFB, Texas, are an integral part of the Air Force Installation Restoration
Program. Each investigation includes soil sampling and analysis, monitor well
installation, and surface water sampling and analysis. The resulting data are
interpreted in terms of degree of soils, ground-water, and surface-water im=
pacts, and recommendations are made for investigations for defining remedial
measures to be undertaken,

Also for the Air Force, Dr. Grimshaw is PM for wastewater investigations at
Kelly AFB and Laughlin AFB, Texas. The study at Kelly AFE is to detemine the
source and characteristics of industrial wastewater and other inflows to the
storm sewer system and to make recommendations for redirecting these flows to
the industrial wastewater treatment plant. The investigation at Laughlin AFB
is a comprehensive evaluation of the effectiveness of the existing wastewater
treatment system accompanied by recommendations for required changes to the
system.

Dr. Grimshaw is also PM for an ongoing task order contract for a large IBM
manufacturing plant in Austin, Texas. This contract is for sampling, analy-
sis, and related services for ground-water monitor wells, wastewater streams,
and other sources in the plant.

For a major law firm in Kansas City, Missouri, Dr. Grimshaw is serving as PM
for a program to provide Expert Witness and corollary services related to a
hazardous waste disposal site in Kansas City. A lawsuit has been filed
against the four largest Potentially Responsible Party generators and the
owner/operator by the U.S. Department of Justice (who received the case by
referral from the U.3. Envirommental Protection Agency). Radian is working
with the law firm representing the former owner/operator of the site.

Expert support is being provided in the following areas: 1)} oversight of Re-
medial Investigation and Feasibility Study activities by the U.S5. EPA and the
PRP generators} 2) review of depositions and recommendations for line of ques-
tioning by the attormeys; 3) support of automation of disposal records with
the objective of developing a basis for allocation of investigation and clean—
up costs ; 4) prepare and give technical presentations on the case to the at-
torneys involved; and 5) prepare and execute work plans to on-site techmical
studies to be undertaken at the site.

The Western Company of North America, Fort Worth, Texas is an oil field ser-
vicing firm whose operations gemerate hazardous wastes. Dr. Grimshaw is PM

for a program being performed for the Western Company to achieve compliance

with Texas Department of Water Resources regulations at three of their sites
in Kermit, Odessa, and Rankin. Activities for this program to date have in-
cluded preparation of a Plan of Action for obtaining compliance and a Waste

Analysis plan, both of which have been submitted to TDWR for approval.
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Dr. Grimshaw is PM for a site investigation and remediation for a pesticide-
contaminated site in Arizona owned by University Financial Investors Corpora-
tion. This project has included soil sampling and analysis for pesticides,
remedial plap preparation, and presentations to state and EPA regulatory auth-
orities.

Dr. Grimshaw has served as Technical Coordinator for over 40 risk assessment
surveys for Envirommental Impairment Liability (EIL) insurance policies. The
purpose of these surveys is to provide EIL insurance underwriters the data
needed for asseasing the risks involved in providing insurance coverage for
the facilities surveyed. Dr. Grimshaw also personally performed six EIL sur-
veys involving facilities at more than 30 locations around the country. These
facilities included a hazardous waste landfill, numerous industrial and mumic-
ipal wastewater treatment plants, a municipal landfill, an aluminum forging
plant and a casting plant, a magnet wire production facility, and several
paper mills.

Dr. Grimshaw was Project Director for am investigation of an unpermitted dis-
posal site located near Dallas, Texas. This project, which was performed for
a major law firm in Dallas, included extemsive waste and soil sampling and
analysis, delineation of specific sites of disposal, and recommendations for
disposition of the waste materials found. Several meetings were held with the
regulatory agency, the Texas Department of Water Resources.

In another investigation for the same law firm, Dr. Grimshaw was Project
Director for a soil sampling and analysis and ground-water monitoring project
at a PCB disposal site. The area of contamination was defined by surface and
shallow subsurface soil sampling on a modified grid pattern, and two momitor
wells were installed. A recommendation imvolving soil removal, redepositing,
and pavement was made to address the PCB contamination at the site.

For a large program conducted for International Paper Company, Dr. Grimshaw
served as Technical Coordinator for developing Closure Plans for impoundments
at wood treatment plants in three states. This program included a full com~-
plement of studies to define the existing situation and prepare a plan of re-
medial action for each plant. The initial activity was the sampling and anal-
ysis of pond supernatant and sludge, subsoil, and ground water. Bench-scale
stabilization studies were performed on the sludge using & number of candidate
commercial stabilizing compounds. Several closure alternatives were developed
and screened, and a set of alternatives was selected for inclusion in comncep-
tual plans. After the conceptual plans were approved by the client and the
regulatory agencies, 8 detailed design was prepared and specifications de-
veloped,

For Tuloma Energies, Inc., Radian performed a program directed by Dr. Grimshaw
for development of a commercial Hazardous Waste Management Facility in north-
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eastern Oklahoma. During the initial phases of this project, a market analy-
818 was performed to determine the sources at waste that could potentially use
the new facility. Subsequently, a regional screening analysis was performed
to identify aresas most likely to have suitable sites for the new facility.
This analysis included screening for several factors, including hydrologic,
geologic, topographic, ecologic, and aerometric characteristics as well as
population density. Dr. Grimshaw assisted Tuloma Energies in coordinating
with the state regulatory agency (Oklahoma Department of Health) during the
initial phases of the project.

Dr. Grimshaw was Project Director for two programs for International Paper
Company to evaluate the potential risk of proposed solid waste management
plans for paper mills in Arkansas and Migsissippi. These programs included
collection of waste, soil, and ground-water samples, analyasis of the wastes,
and batch extraction of the wastes followed by analysis of the leachates. In
addition, leachates were generated and attenuated in waste and soil columns to
evaluate the capacity of the subsoil to attenuvate any leachate that might es-
cape from the disposal site. A ground-water flow model was used to assess the
rate and direction of contaminant movement if contaminants were to reach the
water table.

Dr. Grimshaw was Technical Director for a gemeric environmental assessment of
wastes from fluidized bed combustion for the U.S. Environmental Protection
Agency (EPA). Emphasis was placed on potential hydrologic impacts. Both lab-
oratory studies and field lysimeter tests were conducted in the study. The
objectives were to identify and investigate key variables which determine the
acceptability of FBC waste disposal and to establish a reliable empirical cor-
relation between laboratory and field results so that better conclusions on
field effects can be drawn on the basis of laboratory studies. Since the reg-
ulatory situation for FBC wastes was unclear during comduct of the program,
provisions were made for both the eventuality that leachate migratiom will be
allowed in the substrate below the landfill and that leachate escape will be
controlled by liners. Interactions between leachate and representative dis-
posal media and between leachate and several candidate liner materials were
investigated in laboratory studies.

Dr. Grimshaw was also Technical Director for a program to investigate the
ground-water impact of a spill of a coal-distillate liquid fuel at an SRC-II
(Solvent Refined Coal) pilot plant at Fort Lewis Military Reservation near
Tacoma, Pierce County, Washingtom. The study involved detailed coring to
establish the location and extent of unsaturated zone con tamination and de-
signing and constructing a get of ground-water monitoring wells to defime the
extent of ground~water contamination that had occurred. Analytical chemistry
support was provided for Resource Conservation and Recovery Act (RCRA) Extrac-
tion Procedure testing of contaminated soils and for ground-water quality
evaluation. A Remedial Measures Plan was formulated and implemented to remove
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contaminated material and to prevent the further spread of ground-water con-
tamination. This program involved extensive coordination and interfacing with
the states regulatory authority (Washington Department of Ecology).

In a follow-up program for which Dr. Grimshaw was again Technical Director,
Radian evaluated the overall hydrogeologic impact of the entire SRC plant in
addition to the spill area. This program again involved 8oil sampling, ex-
traction, and analysis as well as water quality momnitor well installation and
sampling. A zone of contamination was identified, and a comprehensive Reme-
dial Measures Plan was prepared to address the problem.

In a program for Utah International, Incorporated, Dr. Grimshaw was responsi-
ble for evaluating the implications of RCRA on the company's mining operatioms
under various regulatory scenmarios. Special reference was made to UIL's pro~
posed Springer Mine which is in Pershing County, Nevada. Several issues con-
cerning the application of RCRA regulations to metal mines emerged, including
the applicability of the procedure for classifying solid waste as hazardous or
non—hazardous,

Dr. Grimshaw was Technical Director for a project to investigate the environ—
mental feasibility of disposing of flue gas desulfurization (FGD) wastes, ash
and sludge, from a mine mouth power plant by backfilling into the associated
surface mine in northwestern Colorado. He also had major supervisory and hy-
drogeologic interpretation roles in the second phase of the program, which in-
cluded extensive field studies. These field studies included infiltration
tests of the mine floor and overburden, water balance investigations to esti-
mate ground-water recharge, and emplacement of piezometers to ascertain the
direction of ground-water flow. A major output of this program was a rating
of the various parts of the large surface mine in terms of suitability for ash
and sludge disposal.

Dr. Grimshaw was a Task Leader in a program for the EPA ground-water labora-
tory (Robert S. Kerr Envirommental Research Laboratory) to investigate a tech-
nique for identifying sources of nitrate ions in ground waters and soils using
stable nitrogen isotopes. The usefulness of nitrogem isotope ratios for dif-
ferentiating sources of nitrate pollution (septic tamnks, feedlots, barmyards,
and lands receiving municipal waste waters) was evaluated. Standard statisti-
cal techniques were used to analyze the observed variations in nitrogen iso-
tope values, with respect to several nitrate-ion sources and various environ-
mental factors.

For a comprehensive environmental assessment for Shell's Milam Mine near Rock-
dale, Texas in Texas, Dr. Grimshaw prepared and conducted an aquifer test pro-
gram. These efforts included design of the pump wells and piezometers, layout
of the well configuration in the field, oversight of well drilling operations,
conduct of the two pump tests, and interpretation of the results in terms of -
the basic aquifer parameters. In another project related to this mine,
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Dr. Grimshaw was responsible for evaluating the potential effects on ground
wvater resulting from disposal of ash and FGD solids from a power plant by
emplacement of the wastes in the mine.

Dr. Grimshaw has directed or prepared parts of numerous multidisciplinary en=-
vironmental investigations. The major projects of these type are as follows:

o EIS for Improvement of the City of San Antonio Wastewater
Treatment System

o EIS for Upgrade of the City of Greemsboro, NC Wastewater
Treatment System

o EA for the Sandow Four Lignite~Fired Gemerating Statiom, Milam
County, Texsas

o Prelimipary EA for a Proposed Lignite Mine in Henderson and
Anderson Counties, Texas

o Hydrology-Related Regulatory Risks for Lignite Mining at the
Deadwood—-Shiloh Prospect, Texas and Louisiana

o EA for a Proposed Olefina Complex near Sweeney, Texas

0 Envirommental Audit of the Geokinetics In-Situ 01l Shale
Operation, Uintah County, Utah

o Envirommental Support Studies for a New Coal Gasification
Facility at the Celanese Chemical Plant, Bishop, Texas

0 Enviroomental and Reclamation Support Studies for a Proposed
Lignite Mine in Freestone County, Texas

Prior to his employment by Radian Corporation, Dr. Grimshaw was employed as an
o1l and gas exploration geologist by Amoco Production Company, Denver, Colo-
rado. Initially, he was a geologic field assistant near the coast of the Gulf
of Alaska. This work entailed measuring, describing, and collecting strati-
graphic sections in the Tertiary rocks in the vicinity of Cordova and Cape
Yakataga, Alaska, Subsequently, Dr. Grimshaw was involved in a gas and petro-
leum exploration program in north central Montana. Most of the effort was in
working out the stratigraphy and structural geology in the area of investiga~
tion, and he served for a time as well-site geologist on gas exploration
wells. In addition, he launched a program of regional exploration in a much
larger area in Montana. This work included study of down-hole geophysical
logs, preparation of structural contour maps, and assembly of isopachous maps.
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Thomas W. Grimshaw
HONORARY AND PROFESSIONAL SOCIETIES:
Sigma Xi, Phi Kappa Phi, Sigma Tau, Sigma Gamma Epsilon, Geological Society of

America, American Association of Petroleum Geologists, Association of
Engineering Geologists.
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LAWRENCE N. FRENCH

EDUCATION:
M.A., Geological Sciences, University of Texas at Austin, 1979,

B.S., Geological Sciences, University of California at Riversgide, 1975.

EXPERIENCE:

Senior Geologist, Radian Corporationm, Austin, TX, 1985-Present.
Staff Geologist, Radian Corporation, Austin, TX, 1979-1984,
Geologist, Sargent and Lundy Engineers, Chicago, IL, 1978-1979.

REGISTRATION/CERTIFICATION:

Registered Geologist No. 3804, Califormnia
American Institute of Professional Geologists, CPGS No. 6307

FIELDS OF EXPERIENCE:

At Radian, Mr. French is involved in a variety of hydrogeologic and geologic
studies. His roles in these studies range from collecting and analyzing hy-

drogeologic data, interpreting and reporting results of investigations, to di-
recting interdisciplinary programs.

A RCRA groundwater detection monitoring program was recently designed by

Mr. French for a hazardous waste management area at a large petroleum refinery
in Illinois. The groundwater program, a compoment of a Part B application,
provided for sampling and analysis of groundwater at up—and-down gradient com—
pliance monitoring points and specified monitoring parameters.

At Carswell AFB, Texas, Mr. French is directing an investigation to determine
the effect of waste-disposal sites om go0il, surface water, and groundwater.
The program, part of the nationwide DOD Installation Restoration Program, in-
volves installation of momitor wells, geophysical surveys, collection and
analysis of envirommental samples, and interpretation of data. Recommenda-
tions for appropriate future actions will be based on the findings of this in-
vestigation. Mr. French has also been responsible for field activities re-
lated to the USAF Installation Restoration Program at Tinker AFB, Oklahoma.
At Tinker, electromagnetics surveys were performed at closed industrial waste
impoundments and monitoring wells were installed near landfills. At England
AFB, Louisiana, Mr, French developed a work plan for the field evaluation of
waste disposal practices at the base.

02/21/85
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Recently Mr. French served as Task Leader for the field portion of an environ-
mental audit of a major DOE-owned research facility near San Francisco. This
project involved a detailed look at the regulatory compliance status of the
facility, which generates, stores, transports, and disposes of a wide variety
of hazardous materials and wastes. The audit, which included contacts with
nearly 1,000 people and visits to dozens of buildings, uncovered a number of
areas needing upgrading in order to achieve regulatory compliance.

Mr. French has also been involved in various aspects of ground-water investi-
gations at several hazardous waste disposal sites. He recently gerved as Pro-
ject Director for a study of PCB-contaminated soils at an industrial site in
North Texas. The study imnvolved sampling and analysis of near-surface soils
to define the extent of PCB contamination. Remedial measures options were
also identified. Mr. French also developed a ground-water monitoring plam in
accordance with the Compliance Agreement between the state and the property
owvner., As Ground-Water Task Leader, he supervised the installation of moni-
toring wells at an abandoned petroleum products waste dump in Southern Calif-
ornia. He later co~authored a technical report on the occurrence and char-
acter of ground water at the site. Mr. Fremch also prepared technical designs
and specifications for a permanent, post~remedial action ground-water monitor-
ing network.

As part of a comprehensive hydrogeologic evaluation of a solvent refined coal
pilot plant in Washington, Mr. French supervised the installation of water
quality monitoring wells and conducted pumping tests for the evaluation of
aquifer characteristics. He also supervised soil coring and sampling efforts
at the site of process fluid apill. Mr. French also served as Project Direc-
tor for a pre~closure evaluation of two hazardous waste impoundments at a wood
treatment plant in Washington. The plant had discharged wastewater containing
creosote and pentachlorophenol to the unliped impoundments, which are located
on floodplain sands and gravels of the Columbia River. A second site was also
examined in terms of disposal practices and the character and volume of
wastes. Results of the pre~closure survey were uged for a definition of areas
of concern requiring closure and for the selection of ground-water monitoring
parameters based on the character and volume of wastes.

While employed by Sargent and Lundy Engineers, Mr. French was involved in de-
tailed hydrologic and geologic studies for Preliminary and Final Safety Anal-
yais Reports (PSAR and FSAR) for several nuclear power plants. The PSARs and
FSARs involved detailed geologic mapping, inventory of water wells, analysis
of subsurface flow, and reviews of regiomal geologic features. Mr. French
also analyzed stratigraphic, structural, and hydrologic features at power
plant sites ip the Illinois Basin for a compressed air energy storage project.
Mr. French directed an extensive hydrogeologic and geologic study of potential
sites for a lignite~fired electric genmeration station in Walker County, Texas.

02/21/85
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Lawrence N, French
HONORARY AND PROFESSIONAL SOCIETIES:

Ground-Water Technology Divigion of the National Water Well Association;
Geological Society of America.

PUBLICATIONS/REPORTS:

Radian Corporation, "Site and Compliance Profiles of a Major DOE Facility,"
August 1984 (author of hazardous waste sections).

Radian Corporation, "Installation Restoration Program Phase II ~ Field
Evaluation, Stage 1, Tinker AFB, Oklahoma," report to Air Force Systems
Command, November 1984.

French, L.N. and J.L. Machin, "Cumulative Hydrologic Impact Assessment for
McKinley Mine," Radian Corporation, Austin, TX, January 1984.

Little, W.M. and L.N. French, "Hydrogeologic Aspects of the McColl Site,
Fullerton, California,” Radian Corporation, Austin, TX, November 1982.

French, L.N., "Pre-Closure Evaluation of the Treated Wood Products Facility
and Site C, Longview, Washington,” Radian Corporation, Austin, TX, May 1983.

Lacy, J.C., L.N. French, and T.W. Grimshaw, "Regulation of the Hydrologic
Impacts of Underground Coal Gasification,” ip Proc. Sixth Underground Coal
Conversion Symposium, Shangri-La, OK, pp. V=79 thru V-88, July 1980.

French, L.N., et al., "Envirommental Constraint Analysis of the Proposed
Coastal Bend Coal Gasification Project," Radian Corporation, Austinm, TX,
August 1981.

White, D.M. and L.N. French, "Evaluation, Screening, and Prioritization of

Candidate Gulf Coast Lignite Resource Blocks," Radian Corporation, Austin, TX,
April 1981.

French, L.N. and J.L. Machin, "Water Availability Appraisal for the Proposed
Solvent Refined Coal-I Demonstration Plant, Daviess County, Kentucky," Radian
Corporation, Austin, TX, December 1979.

U.S. Bureau of Land Management, "Proposed Camp Swift Lignite Leasing (Draft
and Final EIS)," Radian Corporation, Austin, TX, September 1980.

French, L.N., "Compilation of Envirommental Information for a Proposed Olefins
Complex, Brazoria County, Texas," Radian Corporatiom, Austin, TX, July 1981
(author of Ground-Water Hydrology and Topography and Geology chapters).
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JENNY B. CHAPMAN

EDUCATION:

M.A., Geology, The University of Texas at Austin, Austin, TX, 1984.
B.S8., Geology, Sul Rosa State University, Alpine, TX, 1981.

EXPERIENCE:
Geologist, Radiam Corporation, Austin, TX, 1984-Present.

Research Assistant, The University of Texas Bureau of Economic Geology,
Austin, TX, 1982-1984.

FIELDS OF EXPERIENCE:

At Radian, Ms., Chapman is involved in hydrogeologic and geologic studies,
especially as they relate to hazardous waste contamination. Her respomsibili-
ties range from collecting and amalyzing hydrogeologic and geologic data and
samples to interpreting amd reporting om the results of investigations.

Ms. Chapman recently participated in a field study at Carswell AFB. She
supervised the installation of monitor wells in both alluvial deposits amd in
the regional aquifer. Drilling methods used include hollow-stem auger, mud
rotary, and air rotary. She also supervised geophysical crews and partici-
pated in soil and water sampling. She is one of the primary authors of the
project report.

Other recent projects include 8 study funded by the Electric Power Research
Institute to locate and collect limestone samples for use in experiments con-
cerning stack scrubber systems. In addition to identifying and collecting the
samples, Mg, Chapman participated in laboratory grindability and insoluble
residue experiments. In anmother project, she performed field work at the Big
Thicket National Preserve to assess the environmental impact of o0il and gas
well drilling. Activities included delineation and mapping of active and non—
active gas and o0il well sites as well as damaged areas adjacent to sites.

At the University of Texas Bureau of Economic Geology, Ms. Chapman wrote and
edited contract reports for the West Texas Waste Isolation Project, studying
the feasibility of storing high-level radioactive waste in Permian salt beds
in the Texss Panhandle. She assisted in hydro- and geochemical research per-
taining to WIWI, especially interpreting chemical analyses of water samples.

Mg, Chapman researched and wrote her master degree thesis on the hydrogeo-
chemistry of the unsaturated zopme. Her field work included the use of temsio-
meters, lysimeters, and neutron probes {(moisture and demsity). Lab work
included water and soil analysis using atomic absorption spectrophotometer,
titration techniques, X-ray diffractiom, and thin-section analysis.
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Jenny B. Chapman
HONORARY & PROFESSIONAL/TECHNICAL SOCIETIES:

Sigma Gamma Epsilon, Alpha Chi.

PUBLICATIONS:

Chapman, J.B., "A Comparison of the Depositional Envirommental of the San
Andres Formation in the Palo Duro Basin to Recent Evaporitic Enviromments,"
The University of Texas at Austin, Bureau of Econmomic Geology, Open-file
Report OF-WIWI-1984~1, 1984.

Kreitler, C.W., J.B. Chapman, and L.P. Knauth, "Chemical and Isotopic —
Composition of Waters from the Salina Ometepec, Baja, California,” The

University of Texas at Austin, Bureau of Economic Geology, Open~file Report,
OF~WIWI-1981-41, 1984.

Chapman, J.E.B., "Hydrogeochemistry of a Salt Flat in Hudspeth County, Texas,”
The University of Texas at Austin, Master's Thesis, 1984.
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JAMES L. MACHIN, P.E.

EDUCATION:

M.S., Environmental Health Engineering, Civil Engineering Department, Univer-~
gity of Texas at Austin, 1980.

M.B.A., University of Michigan, Ann Arbor, MI, 1974.

B.5.E., Engineering, Princeton University, Princeton, NJ, 1971.

EXPERIENCE:

Staff Engineer, Radian Corporation, Austin, TX, 1977-Present.
Hydrologigt, Texas Department of Water Resources, Austin, TX, 1975-1977.
Manufacturing Engineer, Texas Instruments, Ine., Austin, TX, 1974.
Pipestress Analyst, C-E Lummus, G.m.b.H., Wiesbaden, Germany, 1971-1972.

FIELDS OF EXPERIENCE:

Mr. Machin has participated inm and directed a variety of investigations at
Radian. His work has focused on the areas of solid and hazardous waste man-
agement, environmental engineering and waste treatment, and water resources
engineering and hydrology.

Mr. Machin was Project Director of a study to develop guidance for c¢losure and
remedial action at hazardous waste surface impoundments used in the wood
treating industry in Florida. The complex regional combinations of hydro-
geology, geology, %oils, and surface-water hydrology were analyzed. Based on
this analysis, treatment technologies and costs were developed for disposal of
liquids, sludge, and contaminated soils in the various regioms. Mr. Machin
also performed an in-depth analysis of the applicability of biological degra-
dation of these wastes by specialized bacteria.

For a major industrial client, Mr. Machin prepared a permeit application in-
cluding operating procedures for a solid waste disposal landfill. On two
other projects, he prepared and costed closure plans for RCRA Part B permits
for hazardous waste surface impoundments. He was also involved in the design
and costing of remedial actions at a major abandoned hazardous waste disposal
landfill in the densely populated Los Angeles area.

He also conducted a laboratory waste treatability evaluation. The project
involved remedial measures for a hazardous waste site from which leachate con-
taining chlorinated organics had migrated into the local ground water. For
another hazardous waste site, he designed a stream bottom sediment amalysis
program to define extent and severity of waste migration.
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Mr. Machin performed a special analysis involving the reclamation of an aban-
doned hazardous waste disposal site for a proposed industrial facility. The 2
waste contained residusl, low—=level radiocactivity. A detailed investigation =
was made and calculations were performed for estimating the cover requirements
to eliminate the potential health hazards of the site. At another hazardous
wvaste site, he prepared a design for a permanent, paved cap. The site con~
tained high levels of PCB surface contamination over a large area.

He was Project Director of a study to design and construct stream gaging sta-
tions and conduct a detailed surface-water field data collection program at a
proposed surface mining site. He has been Project Director or Surface—Water
Task Director for several comprehengive environmental assessments of proposed
industrial, mining, and power generation sites in various regioms of the
country. These studies involved extensive field work and analyses in the
areas of hydrology; water quality; design and implementation of water, sedi-
ment, and priority pollutant sampling programs; statistical data analysis;
impact analysis; and mathematical modeling. He has also been Task Director on
three site acceptability studies for proposed Department of Energy coal con-
version facilities in Minnesota, Temnnessee, and Kentucky. A major portion of
these studies involved an analysis of the availability of local surface waters
for water supply purposes.

As part of an assessment of the water-quality impacts of disposing of power
plant wastes in a surface mine, Mr. Machin performed a special hydrologic
study. This was done on a reach of the Yampa River in northwestern Colorado
and involved a quantitative analysis of exchanges between the surface-water
and ground-water systems.

For EPA, Mr. Machin served as Project Director for an Environmental Impact
Statement for a proposed sewer interceptor in North Carolina. He participated
in an intengive water quality survey of the affected area which included the
municipal water supply. He also performed all engineering calculations and
costing analyses for the altermatives under consideration. On another project
for EPA, Mr. Machin performed a study evaluating the impacts of developing
large-scale energy resources in eight western states. This inc¢luded an analy-
sis of using large quantities of water for coal, oil shale, uranium, and geo~-
thermal energy development.

Mr. Machin's work at the Texas Department of Water Resources was primarily
within the areas of engineering and water quality analysis, waste treatment,
and economic evaluations. He helped design and manage a water quality in-~
vestigation for a major water supply reservoir for the City of Houston. Both
point and nonpoint sources were significant, and both structural and non-
structural control measures were evaluated. A portion of the study involved a
cost-benefit analysis of the effects of water quality alteraticns.

Upon graduation from Michigan Business School, Mr. Machin was employed by
Texas Instrument's Digital Systems Division. He was responsible for control
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of all of the printed circuit boards and metal fabricated parts used in their
Austin plant.

While at Lymmus, Mr. Machin was involved in planning and design of industrial
facilities. He was primarily responsible for computer stresa analysis of high
and low pressure piping systems.

PROFESSIONAL AFFILIATIONS:

Registered Professional Engineer, Texas No. 53349; American Water Resources
Association; Water Pollution Control Federation; Texas Water Pollution Control
Asgociation,

HONORS :

1976 EPA Fellowship for Professional Development of an Agency Employee of the
State of Texas.

PUBLICATIONS:

Machin, J.L. and D.L. Richmann, "Guidance for Closure and Remedial Action at
Hazardous Waste Surface Impoundments-—~Wood Treatment Industry," Radian Cor-
poration, Austin, TX, January 1984.

French, L.N. and J.L. Machin, "Cumulative Hydrologic Impact Assessment for
McKinley Mine," Radian Corporation, Austin, TX, January 1984.

Machin, J.L., et al., "Presurvey, Inflow Study of Wastewater Conveyance Sys-
tem, Kelly AFB, TX," Radian Corporation, Austin, TX, December 1983.

Leonard, R,L., et al., "Permit Application Package: Administrative Complete-~
ness Review, McKinley Mine, NM," Radian Corporation, Austin, TX, November
1983'

Leonard, R.L., et al., "Western Water Scoping Study,” Radian Corporation,
Austin, TX, November 1983.

International Paper Co., Radian Corporation, and Law Engineering Testing Co.,
"RCRA Permit Application for Hazardous Waste Storage Impoundments at a Treated
Wood Products Plant, Joplim, MO," International Paper Co., Dallas, TX, July
1983,

Machin, J.L. and C.M. Thompson, "Input Information for Ground-Water Modeling
for the International Paper Wood Treatment Facility at Joplim, MO," Radian
Corporation, Austin, TX, June 1983,

Machin, J.L., et al., "Capping of PCB-Affected Soils at an Industrial Site,

Greenville, TX, Conceptual Design,'" Radian Corporation, Austin, TX, May 1983.
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Radian Staff, "Environmental Assessment of Remedial Action Alternatives for
the McColl Site, Fullerton, CA," Radian Corporationm, Austimn, TX, April 1983.

Radian Staff, "Remedial Action Alternatives for the McColl Site, Fullerton,
CA," Radian Corporation, Austin, TX, March 1983.

International Paper Co., Radian Corporation, and Law Engineering Testing Co.,
"Closure Plan for Surface Impoundments Regulated Under Louisiana Hazardous
Waste Management Plan," International Paper Co., Dallas, TX, March 1983.

Machin, J.L., "Surface-Water Hydrology, Interim Task Report, Texas Gasifica-
tion Project," Radian Corporatiomn, Austin, TX, February 1983,

Machin, J.L., et al., "Adsorption Testing of Contaminated Ground Water, Waste
Disposal Engirneering, Imc. Landfill Site," Radian Corporatiom, Austin, TX,
November 1982.

Machin, J.L., "Surface-Water Data Collection Program, Chacon Creek East

Property, Zavala County, Texas, System Construction Report,'" Radian Corpora-
tion, Austin, TX, September 198Z.

Radian Staff, "Pre-Survey Report for Kelly Air Force Base, San Antonio,
Texas," Radian Corporation, Austin, TX, August 1982,

Radian Staff, "Envirommental Assessment of Air Quality, Surface Water, and

Noise Impact for the Proposed Milam Mipne,” Radian Corporation, Austin, TX,
July 1982,

Machin, J.L. and J.C. Lippe, "Surface-Water Baseline Data Collection Program,

Chacon Creek East, Zavala County, Texas, System Design Report," Radian Cor=-
poration, Austin, TX, May 1982.

Devine, Michael, et al., "Energy From the West," University of Oklahoma Press,
Norman, OK, 1981.

Radian Staff, "Identification and Envirommental Evaluation of Candidate Solid
Waste Disposal Sites for Tri-State Synfuels Project," Radian Corporationm,
Austin, TX, Qctober 198l.

Wallace, R.C., et al., "Preliminary Analysis of Impacts from Mine Depressur-
ization Discharges of the Milam Mine,” Radian Corporation, Austin, TX,
September 1981.

Radian Staff, “Compilation of Environmental Information for Tri-State Synfuels

Project,”" Tri-State Synfuels Company and Radian Corporation, Austin, TX,
September 1981.
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Perino, J.V., et al., "Compilation of Envirommental Information for a Proposed
Olefins Complex, Brazoria County, Texss," Radian Corporation, Austin, TX, July
1981,

Beall, G.D., J.L. Machin, and K.L. Kelly, "Field Measurements of Environmental

Impacts of Gypsum Pile Radioactivity," Radian Corporation, Austin, TX, June
1981.

Wolterink, T.W., et al., "Preliminary Analysis of Potential Environmental Con-
straints to the RTC/MEC In-Situ Gasification Project,” Radian Corporation,
Austin, TX, June 1981.

Belan, R.A., et al., "Envirommental Comstraint Screening of Mine Property and
Surrounding Areas for Solid Waste Disposal Siting near Troup, Texas," Radian
Corporation, Austin, TX, March 1981.

Lippe, J.C., J.L. Machin, and A.P. Covar, "Preliminary Study of Water Supply
and Demand in Austin, Texas," Radian Corporatiom, Austin, TX, January 1981.

Hoskings, T.W., et al., "Review of Alternative Stormwater Treatment Systems
for the SRC Pilot Plant, Fort Lewis, Washington," Radian Corporation, Austin,
TX, December 1980.

Covar, A.P., et al., "Baseline Envirommental Studies and Licensing Activities
for a Cement Plant and Quarry in Comal County, Texas,"” Radian Corporation,
Austin, TX, November 1980.

Grimshaw, T.W., et al., "Preliminary Evaluation of the Hydrologic Impacts of
Utilizing the Trapper Mine for Disposal of Wastes from the Craig Statiom Power
Plant, Moffat County, Colorado,™ Radian Corporatiom, Austin, TX, August 1978.

Wolterink, T.W., et al., "Environmental Assessment, Geothermal Direct Heat
Project, Marlin, Texas," U.S. Department of Energy, Washington, DC, August
1980.

Machin, J.L., et al., "An Analysis of Environmental/Regulatory Considerations
for the Yantis Project, ™ Radian Corporation, Austin, TX, August 1980.

French, L.N. and J.L. Machin, "Water Availability Appraisal for the Proposed
SRC~I Demonstration Plant, Daviess County, Kentucky,'" Radian Corporationm,
Austin, TX, May 1980.

Machin, J.L. and A.P. Covar, '"Floodplain Modeling for Proposed Phillips Ole-
fins Complex, Sweeny, Texas,' Radian Corporatiom, Austin, TX, March 1980.

McCloskey, M.H., et al., "Preliminary Culvert Design, Phillips Olefins Com-
plex, Sweeny, Texas,'" Radian Corporatiom, Austin, TX, March 1980.
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Machin, J.L., "Environmental Inventory and Impact Analysis, Sparta Minme,
Calhoun County, Arkansas: Surface-Water Hydrology," Radian Corporationm,
Austin, TX, March 1980.

Grimshaw, T.W., et al., "Hydrology-Related Regulatory Risk for a Proposed
Lignite Mine in Esst Texas," Radian Corporation, Austin, TX, December 1979.

Machin, J.L., et al., "Greensboro-Guilford County, North Carolina, Horsepen

Creek Interceptor (Draft and Final EIS)," Radian Corporation, Austin, TX, July
1979,

Machin, J.L., "An Investigation of Surface/Ground-Water Exchanges on the Yampa
River near Craig, Colorado,"”" Radian Corporation, Austin, TX, June 1979.

Sheffield, F.H., J.L. Machin, and T.W. Grimshaw, "Preliminary Evaluation of
Hydrology-Related Regulatory Risks for Lignite Mining at the Deadwood-S5hiloh
Prospect, Panola County, Texas, and DeSoto Parish, Louisiana," Radian Corpora-
tion, Austin, TX, February 1979.

Radian Corporation and Oklahoma University Staff, "Energy from the West:

Impact Analysis Report Volume II, Site-Specific and Regional Impact Analyses,"
Radian Corporation, Austin, TX, March 1979.

Radian Staff, "An Environmental Report for the Geothermal Direct Utilization
Project at Navarro College and the Navarro County Memorial Hospital,
Corsicana, Texas," Radian Corporation, Austin, TX, May 1979.

Machin, J.L., "Analysis of Radon Daughter and Radiation Problems Associated
with the CAM Cowmpany Gypsum Pile, Texas City, Texas," Radian Corporation,
Austin, TX, February 1979.

James, S.N., T.W. Grimshaw, and J.L. Machin, "Evaluation of Factors Affecting
the Acceptability of the Proposed Site for the Erie Mining Company Industrial
Fuel Gas Demonstration Plant," Radian Corporation, Austin, TX, August 1978.

Machin, J.L., T.W. Wolterink, and S.N. James, "Evaluation of Factors Affecting
the Acceptability of the Proposed Site for the City of Memphis Medium BTU Coal
Gasification Facility," Radian Corporatiomn, Austin, TX, July 1978.

Grimshaw, T.W., J.L. Machin, T.W. Wolterink, and K.L. Choffel, "Surface-Water
and Ground-Water Impacts of Selected Energy Development Operations in Eight
Western States,"” Radian Corporationmn, Austin, TX, May 1978.

Grimshaw, T.W., J.L. Machin, and L.G. Michel, "An Evaluation of Factors
Affecting Acceptability of the Proposed Site for the Conoco Coal Development
Coal Company Coal Conversion Facility, Noble County, Ohio," Radian Corpora-
tion, Austin, TX, November 1977.
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Machin, J.L. and T.W. Grimshaw, "Investigation of Water Quality Impacts Re-
lated to Development of the Horsepen Creek Basin, Guilford County, North
Carolina,"” Radian Corporation, Austin, TX, October 1977.

Holland, W.F., et al., "Enviroumental Impact Statement for the Greensboro
Guilford County, North Carolina, 201 Wastewater Treatment System (Draft and
Final EIS})," Radian Corporation, Austin, TX, September 1977.

Machin, J.L., "An Estimstion of Nutrient Sources to an Impoundment: Lake

Livingston on the Trinity River, Texas," Texas Water Quality Board, Austin,
TX, June 1976,
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PETER ALEXANDER WATERREUS

EDUCATION:

B.S., Geology, The University of Texas at San Antonio, San Antomnio, TX, 1984,
EXPERIENCE:

Geologist, Radian Corporation, Austin, TX, 1984-Present.

Mud Logger, Precision Well Logging, Houston, TX, 1984.

FIELDS OF EXPERIENCE:

Mr. Waterreus is currently involved in the investigation and determination of
a JP-4 fuel leak from existing underground pipelines at Bergstrom AFB, Austin,
Texas. As supervising geologist, activities include safety supervision, log-
ging borings, collection of soil samples, installation of momnitor wells, col-
lection of water samples, and reporting.

Mr. Waterrus also is currently involved in the investigation of hazardous
waste contamination at Sheppard AFB, Wichita Falls, Texas. As a supervising
geologist, activities include safety supervision, logging borings, collection
of soil samples, installation of monitor wells, collection of water samples,

monitoring possible types of contamination by use of a photo-ionizer and
drager tubes, and reporting.

Mr, Waterreus was involved in the investigation of envirommental impact relat-
ed to gas and oil production in the Big Thicket area of East Texas. Activi-
ties includes delineation and mapping of active and non-active gas and oil
well sites as well as damaged areas outside the site area.

At Precision Well Logging, he performed analyses of rock cuttings with respect
to lithology and o0il content as well as gas momitoring and identification.

He has also been involved in field mapping and property investigation in
Uvalde County, Texas.

PUBLICATIONS:

Waterreus, P.A. and R.A. Wooster, "A Feasibility Study of Inducing Artificial
Recharge to the Edwards Aquifer by Diversion of Floodwaters in Uvalde County,
Texas," on record at the Edwards Underground Water District, San Antonio,
Texas.

HONORARY AND PROFESSIONAL SOCIETIES:
Geolegic Society of America.

Association of Ground Water Scientists and Engineers.
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DAVID H. GANCARZ

EDUCATION:

Master of Engineering, Envirommental Engineering (Hydrology), University of
Florida, Gainesville, FL, 1984,

Bachelor of Arts (Biology), Grinmell College, Grinnell, IA, 1976.
EXPERIENCE:
Engineer, Radian Corporationm, Austin, TX, 1984~Present.

Graduate Research Assistant, Department of Envirommental Engineering,
University of Florida, Gainesville, FL, 1983-1984.

Chemist I, Department of Food Science & Human Nutritionm, University of
Florida, Gainesville, FL, 1981-1982.

Laboratory Technologist I, Department of So0il Science and Department of Fruit
Crops, University of Florida, Gainesville, FL, 1977-198l.

Graduate Teaching Assistant, Department of Botany, University of Florida,
Gainesville, FL, 1976-1977.

FIELDS OF EXPERIENCE:

While an engineer at Radian, Mr. Gancarz has been a member of the project team
designing hazardous waste landfarms and providing assistance with RCRA Part B
permits to several oil companies. He played a key role in preparing the Fa-
cility Management and Post-Closure portions of these applications.

Mr. Gancarz was co—author and had a major role in a contract to study and pro-
vide recommendations for the separation of contaminated from uncontaminated
inflows to a combined stormwater/industrial waste sewer gystem on a US Air
Force base. A follow-up ctontract to provide a detailed design for this pur-
pose 18 expected.

He took the lead role in researching and making recommendations to a Gulf
Coast cattle feedlot operator for alternative feedlot waste disposal techno-
logies. The purpose of the study was to provide the operator with the means
to meet federal and state water quality regulations while remaining cost com~
petitive.

Mr. Gancarz has had extensive experience in the sampling of hazardous waste
contaminated water wells. He has provided such field support for several USAF
Installation Restoration Program {IRP) studies.
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As a Graduate Regearch Assistant, Mr. Gancarz was responsible for researching
and writing a thorough literature review of the sources, effects, and regula-
tions concerning ambient air flourides for the Florida Department of Environ~-
mental Regulation. A later project under the South West Florida Water Manage-
ment District involved a study of the surface and subsurface hydrology around
a 150 MGD wellfield in central Florida. The focus of the project was a model-
ing effort using the hydrologic models HSPF and PLASM, His graduate research
was an adaptation of the Storage/Treatment block of the widely used urban
stormwater runoff model SWMM to microcomputer.

Prior to his return to graduate school, Mr. Gancarz conducted analyses of
pesticide residues in soil and tissue samples for the Institute of Food and
Agricultural 8ciences at the University of Florida. Various phasgses of this
work involved sample preparatiom, gas chromatographic anmalysis, and radio-
isotope tracer techniques. While at the Department of Fruit Crops at the

University of Florida, Mr. Gancarz developed an efficient assay for cellulase
igozymes in citrus.

PUBLICATIONS:

Machin, J.l., et al., "Storm Sewer Inflow Study--Kelly Air Force Base, Texas,"
Radian Corporation, Austin, TX, November, 1984.

Gancarz, D.H. and W.C. Huber, "The USEPA Storm Water Management Model
Storage/Treatment Block for the IBM Personal Computer,' Paper presented at the
Storm Water & Water Quality Model Users Group Conference, Hamilton, Ontario,
Canada, September, 1984.

Gancarz, D.H. and J.L. Machin, "Evaluvation of Alternative Feedlot Waste Dis-
posal Techmologies,™ Radian Corporatiom, Austin, TX, July, 1984.

Gancarz, D,H., et al., "Ambient Atmospheric Fluoride Pollution in Florida,”
Report to State of Florida Department of Environmental Regulatiom, 1983.

Huber, W.C., D.H. Gancarz, and R.E. Dickinson, "Apple SWMM, a Possibility?"
Proceedings of Conference on Emerging Computer Techniques in Stormwater Man-
agement, Ontario, Canada, 1983.

Qu, L.T., et al., "Infuence of Soil Temperature and Soil Moisture on Degrada-

tion and Metabolism of Carbofuran in Soils," Journal gof Environmental Qual-~
ity, 11:293-298, 1982.
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DOUGLAS A. ORR

EDUCATION:

B.S., Chemical Engineering, University of Wisconsip-Madison, Madisonm, WI,
1984,

EXPERIENCE:
Chemical Engineer, Radian Corporation, Austin, TX, 1985-Presenmt.
FIELDS OF EXPERIENCE:

At Radian, Mr. Orr recently joined the Engineering Division and is involved in
the work of the Process Engineering Department.

While in school Mr. Orr was a research assistant for a project with the
University of Wisconsin Water Chemistry Department. He performed analytical
lab work and gas chromatographic analyses to determine isotherms for the
adsorption of various polychlorinated biphenyl (PCB) compounds onto
particulates.

HONORARY AND PROFESSIONAL/TECHNICAL SQCIETIES:

AIChE
Tau Beta Pi

Phi Eta Sigma

04/30/85
J-25




RADIAN

JILL P. ROSSI

EDUCATION:

B.A. Geography, The University of Minnesota at Minmeapolis, 1972.

EXPERIENCE:

Geographer, Cartographer, Policy and Envirommental Analysis Division, Radian
Corporation, Austin, TX, 1980-Present.

Drafting and Graphics Assistant, Dam Safety Unit, Texas Department of Water
Resources, Austin, TX, 1979-1980.

Cartographer, Continental Map Inc., Austin, TX, 1978-1979.

Teaching Assistant, University College-Geology, University of Minnesota at
Minneapolis, 1972.

FIELDS OF EXPERIENCE:

At Radian, Ms. Rossi is responsible for producing maps and coordinating
graphics for the Envirommental Analysis Division. She utilizes data from a
variety of techmical disciplines (geology, hydrology, noise and air momitor~
ing, sociology, soils, and hydrogeology) to create maps which clearly and
concisely 1llustrate the written text. Ms. Rossi has been responsible for
work in the following projects:

o Develop base maps and coordinate graphics throughout an Envi-
ronmental Impact Statement prepared for the U,S5. Bureau of Land
Management for a central Texas lignite mine;

o Develop color overlay method of mapping for site selectiom pro-
cess of commercial waste disposal sites in Texas and south-
eastern Oklahoma;

0 Develop a series of figures used as illustrations in a3 manual
for the Environmental Protection Agency on Remedial Actions at
Uncontrolled Hazardous Waste Sites;

0 Draft maps and coordinate the graphics for an Envirconmental
Impact Statement for a synfuels plant in Tennessee;

0 Create base and thematic maps for Air Force Installation
Restoration Programs (Phase I and Phase II) for the following
locations: Kelly AFB, Texas; Hill AFB, Utah; Bergstrom AFB,
Texas; Cannon AFB, New Mexico; England AFB, Louisiana; Tinker
AFB, Oklahoma; and Reese AFB, Texas; Carswell AFB, Texas;
Sheppard AFB, Texas;
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o Map limestone deposits, lime plants, and limestone quarries in
the United States by county in a series of regional maps for
the Electric Power Research Lamstitute;

o Map compliance/non-compliance with air pollution standards for
all counties in the United States in a geries of EPA regional
maps;

o Map concentrations of selected air pollutants in the El Paso,

Texas, area for a Texas Air Control Board study in a series of
quarterly and annual reports;

o Prepare aerial photography history of a wood preserving plant
for a commercial client which included extensive research of
available aerial photography and interpretation of those photos
to determine historical features of interest;

o Prepare complex permitting schedules for proposed mines, energy
facilities, and hazardous waste handling facilities;

o Preparation of base and thematic maps for various feasibility
studies, fatal flaw analyses, Environmental Information Docu-
ments, and Environmental Impact Statements;

o Identify, field verify, and map oil and gas development
features within the Big Thicket National Preserve for the
National Park Service; and

o Research of available map resources, aerial photography, remote
sensing products, and mapping techmologies as required by indi-
vidual client needs.

While with the Texas Department of Water Resources, Ms. Rossi worked in the
graphics section of the Dam Safety Unit, a federal grant program. She pre-
pared maps and exhibits, and laid out phototypset text into camera-ready form
according to standards, developed with her assistance, for the technical
reports written by the engineering section.

During her employment with Continental Map Incorporated, Ms. Rossi was in-
volved in all phases of four color map production. These included source
information procurement and classification, imaging of base maps, scribing
plates, cutting specialties, sizing and adhering type, designing customer copy
panels, indexing streets and points of interest, photo-lab contact reproduc-
ing of base plates, and the final compositing of the four negative plates to
be sent to the printer. These maps included large metroplex areas, counties,
enlarged downtown sections, and simplified principle city thoroughfares.

02/07/85 J-27




Jill P. Rossi

While employed by the University of Minnesota as a Geology Teaching Assistant,
Ms. Rossi taught geology laboratory sessions, prepared geology lab work mate-
rials, tutored students, and assisted the professors by preparing classroom
presentations and grading and proctoring exams.




KEVIN L. ZONANA

EDUCATION:

Presently pursuing M.A., Geography (Remote Sensing), The Unmiversity of Texas
at Austin.

B.S., Geology, The University of Texas at Austin, 1982.
EXPERIENCE:

Cartographer, Research Assistant, Engineering and Enviroonmental Analysis
Division, Radian Corporation, Austin, TX, 1984-Present.

Teaching Assistant, Austin Community College, Austin, TX, 1981-Present.

Lab Research Assistant, Bureau of Economic Geology, Well Sample Core Library,
Balcones Research Center, Austin, TX, September-November 1984,

Student Assistant, Department of Geological Sciences, The University of Texas
at Austin, September-December 1982.

Geology Field Assistant, Durango, CO, Summer 1980,

FIELDS OF EXPERIENCE:

At Radian, Mr. Zonana assists in producing maps, coordimating graphics, and
researching various topics for the Engineering and Environmental Analysis
Division. He has been responsible for work in the following projects:

o Draft maps of 0il and gas development features within the Big
Thicket Nationmal Preserve for the Nationmal Park Service;

0 Draft a series of locator maps for Radian offices in Salt Lake
City, Utah, and Sacramento and Santa Barbara, California;

o Develop a series of figures used as illustrations in a manual
for the Civil Engineering Department of Kelly AFB, Texas for a
Storm Sewer Inflow Study;

o Create base and thematic maps for Air Force Installation
Restoration Programs (Phase I and Phase II) for the following
locations: Kelly AFB, Texas; Bergstrom AFB, Texas; Cannon AFB,
New Mexico; Tinker AFB, Oklahoma; Carswell AFB, Texas; Sheppard
AFB, Texas;

o Prepare research material from Texas Air Control Board files
for confidential clients.
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At the Austin Community College Mr. Zonana works as a Geology Teaching
Assistant. He is responsible for preparation, teaching, testing, and grading
of all lab materials for courses in physical and historical geology.

While with the Bureau of Economic Geology, Mr. Zonana worked in the Well

Sample Core Library where he prepared well core samples for study and
admission to library collection.

As a student assistant to University of Texas geology professors, Mr. Zomana
drafted geologic maps, charts, and illustrations for reports on depositional
systems. He also performed administrative duties in the Geology Graduate
Admissions Qffice.

As a geology field assistant to Dr. R.H. Blodgett of Qhio State University,
Mr. Zonana's duties included all aspects of field work. He was specifically
responsible for measuring and describing stratigraphic sections, and drilling
oriented core samples for paleo magnetic analysis.
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WILLIAM M. LITTLE
EDUCATION:
M.S., Civil Engineering, University of California, Berkeley, 1974.
M.S., Hydrology, University of Arizonma, Tucson, 1968.

B.S., Hydrology, University of Arizona, Tucson, 1967.

EXPERIENCE:

Senior Engineer and Group Leader, Radian Corporatiom, Austin, TX, 1982-
Pregent.

Senior Engineer, Radian Corporation, Austin, TX, 1978-1982.
Hydrologist, U.S. Army Environmental Hygieme Agency, 1973-1978.

Research and Technical Operations Officer, U.S. Army Engineer Nuclear Crater-
ing Group, 1969-1971,

Graduate Student in Research, University of Arizona, Tucsom, 1968.

FIELDS OF EXPERIENCE:

Mr. Little is a Senior Engineer and Group Leader with a major technical spe-
cialty in ground-water pollution studies. He is currently the Project Direc-
tor for hydrogeologic investigations of multiple waste disposal sites on
Tinker Air Force Base, Oklahoma. He has recently completed a similar investi-
gation for Relly AFB, Texas. These investigations include monitoring well
construction, ground-water sampling, and contaminant transport assessment. He
is responsible for program design and execution, subcontractor selectiom, and
managing and editing the final report. He is also providing technical con-
sulting and expert witness services for a hazardous waste site cleanup case in
Kansas City, Missouri.

Mr. Little has recently completed a hydrogeologic imvestigation of a Superfund
site in western New York state. The project included monitoring well con-
struction, definition of ground-water flow system, assessment of contaminant
transport potential, and presentations to regulatory authorities. Mr. Little
served as Project Director and principal investigator. He has also served as
Project Director and field manager for a large, multidisciplinary characteri-
zation of an abandoned hazardous waste disposal site in southern California.
The waste materials consist of acid petroleum refinery sludges. Major areas
of investigation were: chemical characterization of wastes and geologic mate-
rials; quantification of sulfur dioxide and hydrocarbon emissions; and ground-
water monitoring. Mr. Little was responsible for managing the field opera-
tions and supervising report preparation.
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Mr. Little has served as assistant Project Director and field manager for an
investigation of the ground-water quality impact of a spill of a coal-distil-
late liquid at an SRC pilot plant near Tacoma, Washington. The study involved
detailed unsaturated zone coring and designing and constructing a series of
ground~water monitoring wells A Remedial Measures Plan was formulated and
adopted to remove contaminated materials and to prevent the further spread of
ground-water contamination. Following the evaluation of the spill event,

Mr. Little directed an expanded program to evaluate the ground-water quality
effacts of overall plant operations. The possible sources of contamination
were identified and characterized. Mr. Little then developed a ground-water
monitoring program and supervised the installation of the monitoring network.
He designed and conducted aquifer pump tests to define aquifer performance and
interpreted the results.

Mr. Little has also conducted a program to evaluate the extent of ground-water
contamination by refinery operations and wastes at an oil refinery near Dun-
can, Oklahoma. The assessment was based on site reconmaissance, interviews
with refinery personnel and a study of existing hydrogeologic and process
data.

Mr. Little has recently completed two envirommental/regulatory fatal flaw
studies for lignite mines and associated power plants in East Texas. He was
both Project Director, responsible for overall management and preparation of
the final report, and hydrology task leader, responsible for assembling data
on hydrologic conditions and assessing probable impacts. He has also recently
served a8 task leader for regulations review, impact analysis and permit
application preparation for a commercial-scale coal gasification facility in
Wyoming and ground-water hydrology task leader for envirommental analysis of a
major lignite mine and associated synfuels plant in east Texas.

In another program, Mr. Little directed an evaluation of surface-water and
ground-water availability in the vicinity of the proposed Solvent Refined Coal-

II (SRC-II) demonstration plant and commercial facilities near Morgantown,
West Virginia.

For a private industrial client, Mr. Little reviewed and evaluated the envi-
rommental monitoring data from the vicinity of an in situ coal gasification
test in the Powder River Basin of Wyoming. The water quality impacts of the
test burn were assessed, and a program of aquifer restoration and hydrologic
testing recommended. Based on available hydrologic and geochemical data, a
conceptual model of the test site was developed. He also developed a ground-
water monitoring and contingency aquifer restoration program for a proposed
future test. The program includes selection of well locations and parameters
for monitoring and specification of restoration strategies.

Mr. Little has also participated in an assessment of the envirommental behav-
ior of fluidized bed combustion (FBC) waste for EPA, IERL. Mr, Little was
responsible for the design, construction and operation of field cells for
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testing FBC waste disposal alternatives and for the development of a prelim—
inary waste transport model. He has also been project director and hydrology
task leader in the evaluation of the euvirommental suitability of anm ash/
scrubber sludge disposal site. He was responsible for the overall management
of the program, evaluated the laboratory and hydrogeologic data and predicted
contaminant migration.

As a hydrologist with the Water Quality Engineering Division, U,S. Army Envi-
ronmental Hygiene Agency, Mr. Little served as a consultant to the Office of
the Surgeon General and to major commands and inatallations on hydrologic
aspects of water supply and wastewater diaposal. He prepared design criteria
for programs of effluent and receiving water monitoring at Army manufacturing
and research facilities, evaluated ground-water pollution potential of waste
disposal practices, and reviewed draft NPDES discharge permits issued to Army
installations. He performed preliminary technical feasibility studies of land
treatment of wastewater including field investigations and trial systems
design, He conducted envirommental impact statement data requirements review
and prepared and reviewed portions of envirommental impact statements. Mr.
Little also managed the Army Medical Department's nationwide Drinking Water
Surveillance Program.

With the Corps of Engineers, Mr. Little was assigned as a Research and Tech-
nical Operations Officer, U.S. Army Engineer Nuclear Cratering Group. There
he conducted a general investigation of hydrologic tramsport of radionuclides
from Plowshare application sites., This work included literature searches,
computer simulation, experimental design and conceptual modeling of transport
phenomena. He also participated in final preparation of a 1971 Corps of Engi-
neers report on Wastewater Management in the San Francisco Bay Region.

While at the University of Arizoma, Mr. Little was a member of the Operations
Research Study Group on the Tucson Basin, gathering background hydrologic
material, and conducting a literature and data file search. He directed and
participated in preliminary adaptation of a two-dimensionmal, finite difference
model of a large, heterogeneous ground-water basin.

HONORARY AND PROFESSIONAL SOCIETIES:

American Geophysical Union, American Water Resources Association, National
Water Well Association, Sigma Xi.

CERTIFICATION:

AIPG Certified Professional Geological Scientist No. 6468.
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PUBLICATIONS/REPORTS:

Numerous technical reports in the fields of water resources development,
ground-water contaminant migration, occurrence of radionuclides in ground
water, land treatment feasibility and receiving water monitoring, including:

Little, W.M., et al., "Installation Restoration Program, Phase II - Confirma- <!
tion/Quantification, Stage 2, Tinker AFB, Oklahoma," Radian Corporationm, Draft 3
Report to U.S. Air Force, December 1984,

Little, W.M., et al., "Installation Restoration Program, Phase II - Field
Evaluation, Stage 1, Tinker AFB, Oklahoma," Radian Corporation, Draft Final
Report to U.8 Air Force, November 1984.

Little, W.M., et al., "Installation Restoration Program, Phase II, Stage 1,
Field Evaluation, Kelly AFB, Texas," Radian Corporation, Final Report to U.S.
Air Force, July 1984.

Little, W.M., "Hydrogeologic Investigations, Facet Enterprises, Inc., Elmira,
New York," Radian Corporation Final Report to Facet Enterprises, Inc., Sep-
tember 1983,

Little, W.M., et al., "McColl Site Investigation ~ Phase 1," Radian Corpora-
tion Report to the Participants Committee, November 1982.

Little, W.M., et al., "Eoviroomental Considerations and Air Quality Modeling
for the Freestone County Project," Radian Corporation Report to Tenneco Coal
Company, March 1982.

Grimshaw, T.W., et al., "Assessment of Fluidized-Bed Combustion Solid Wastes
for Land Disposal," Draft Final Report, Radian Corporation Report to EPA
Industrial Envirommental Research Laboratory, December 1982.

Little, W.M., et al., "Envirommental Considerations and Air Quality Modeling
for the Edgewood and Mustang Creek Prospects and Associated Energy Park,"
Radian Corporation Report to Temneco Coal Company, November 1981,

Little, W.M., et al., "“Ground-Water Impact of SRC Pilot Plant Activities Fort
Lewis, Washington," Radian Corporation report to Gulf Mineral Resources Com—
pany,- January 1981.

Little, W.M., et al., "Ground Water Modeling at an In-Situ Coal Gasification

Test," Radian Corporation Report to confidential industrial client, September
1980.

Little, W.M. and H.J. Williamson, "Recommended Ground-Water Monitoring and
Aquifer Restoration Programs, Future In-Situ Coal Gasification Test," Radian
Corporation Report to confidemtial industrial cliemnt, September 1980,
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Little, W.M. and W.C, Micheletti, '"Recommended Aquifer Restoration and Hydro-
logic Testing Program for an In-Situ Coal Gasification Test," Radian Corpora-
tion Report to confidential industrial client, August 1980.

Grimshaw, T.W. and W.M. Little, "Remedial Measures Plan for a Spill of Solvent
Refined Coal Liquid at the SRC Pilot Plant, Fort Lewis, Washington," Radian
Corporation Repart to Gulf Mineral Resources Company, August 1980.

Little, W.M., et al., "Hydrologic Evaluation of a Combined Ash/FGD Sludge
Storage Site, Craig Station,"” Radian Corporatiom Raport to Colorado Ute Elec-
tric Association, July 1980.

Little, W.M., T.J. Wolterink, and M.H. McCloskey, "Water Availability Apprai-
sal for the Proposed Solvent Refinmed Coal-II Demonstration Plant, Monongalia
County, West Virginia," Radian Corporation Report to U.S. Department of
Energy, February 1980.

Little, W.M., "Water Quality Geohydrologic Comsultation No. 24-0286-77," Twin
Cities Army Amuunition Plant, New Brighton, MN, 21-23 July 1976, U.S. Army
Envirommental Hygieme Agency, 11 January 1977 (six additional geohydrologic
consultations).

Little, W.M., Drinking Water Consultation Visit No. 24~1301-77, Joliet Army
Ammunition Plant, Illinois, 2-4 August 1976, USAEHA, 9 February 1977 (four
additional drinking water consultatiomns).

Little, W.M.,, Water Quality Geohydrologic Comsultatiom No. 24-058=75/76, Land
Disposal Feasibility Study, Fort Polk, Louisiana, 2-29 April and 9-29 October
1975, USAEHA, 19 August 1976 (three additional land treatment evaluations).

Little, W.M., Water Quality Monitoring Comsultation No. 24-048-74/75, Aberdeen
Proving Ground, Maryland, 25-27 February 1974, USAEHA, 17 December 1974 (three
additional monitoring comsultations).

Little, W.M., Water Quality Engineering Special Study No. 24-017-74, Mixing in
Receiving Waters, 7 September-24 October 1973, USAEHA, 3 January 1974.

Little, W.M., Analysis of Hydroleogic Tramsport of Tritium, U.S. Army Engineer
Nuclear Cratering Group Technical Memorandum 70-7, Lawrence Radiation Labora-
tory, Livermore, CA, April 1971.

Little, W.M., An Engineering and Economic Feasibility Study for Diversion of

Central Arizona Project Waters from Alternate Sites, M.S, Thesis, Department
of Hydrology, University of Arizona, Tucson, AZ, 1968.
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1.0 INTRODUCTION

This plan describes the safety and health procedures and practices
for the accomplishment of IRP Phase II Stage 1 Field Evaluation to be
conducted at Carswell AFB, Texas. All Radian employees and subcontracters to
Radian will follow this plan unless situations encountered in the field make

changes necessary. These changes must be approved by the Supervising
Geologist.

Major site activities will conmasist of monitoring well installation
and development followed by collection of water samples.

The prime responsibility for employee safety will rest with: (1)
Radian for it's own employees, (2) Radian subcontractors for their employees

and (3) with other parties whose employees will work under Radian's technical
direction.

Radian, it's subcontractors, and other parties participating in
on-site work, will comply with all applicable requirements of the Occupational
Safety and Health Administration.



2.0 FIELD ACTIVITIES/TEAM RESPONSIBILITIES

The activities planned for the investigation of Carswell AFB are
presented below:

o Performance of geophysical surveys at several waste disposal
gites across the Base. These surveys do not involve any
disturbance of the land surface.

o Performance of hand augered borings in the vicinity of waste
disposal areas and waste affected streams and drainageways.
The maximum depth of the borings is to be ten feet. No waste
is expected to be directly encountered. Samples of soil will
be collected as the borehole is advanced.

o Drilling eleven boreholes in the vicinity of waste storage or
disposal sgites wusing a hollow stem auger drilling rig.
Split spoon samples will be collected at regular intervals from
each of the borings.

o Installation of twenty~three monitor wells to a maximum depth
of 40 feet using a hollow stem auger drilling rig. Split spoon
gamples will be collected as the drilling proceeds.

o Installation of two monitor wells in the Paluxy aquifer will be
made to a maximum depth of 200 feet. An air rotary rig will be
used to accomplish most of the drilling. Samples of soil will
be continuously observed but mot collected.

o Collection of surface water samples at several locations.

o Collection of ground water samples from the monitor wells.

2.1 Waste Description

The type of waste material that is known to be present on sgite is

listed below:
o]

[+

fuels (MOGAS, JP-4);

solvents (PD-680 type II);

engine oils and hydraulic fluids,
waste paint cans;

discarded batteries; and

construction rubble.
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2.2 Key Personnel

The Radian personnel who will be responsible for the safe operation
of this project are:

[+

[+

o

[+

Administration (Tom Grimshaw, Program Manager);

Supervising Geologist (Larry PFrench, Project Director and
on—-site Safety Officer);

The Drilling Supervisor (subcontractor); and

Corporate Safety Office (Andrew Ellis).

Supervising Geplogist (Mr.Larry French)

The Supervising Geologist will be responsible for executing the
safety procedures that are described below:

[+

[+

Locate support facilities in an uncontaminated area.

Initiate contact with the Base Safety Officer and test the
emergency phone numbers to ensure their accuracy,

Implement the site safety training program as described in this
plan.

Obgerve site activities to ensure the proper use of personal
protective equipment.

Initiate outside emergency phone c¢alls when an injury or
accident requires medical attention.

Ensure that work schedules , dependent on work levels and
outside temperatures, are set each day and adhered to
throughout the work day.

Ensure that the field team observes the work zone and
decontamination procedures,

Ensure that safety equipment is maintained in a safe manner.

Report violation and compliance problems to the Corporate
Safety Office in Austin (512-454-4797 ext. 5763, Andrew Ellis).

Drilling Supervisor (unknown at this time)

o}

Drilling crew compliance with the health and safety plan.




Enforcement of corrective action under the direction of the
Supervising Geologist. Compliance problems will be brought to
the attention of the Drilling Supervisor who will be expected
to correct the safety problem through a series of reprimands,
eventually resulting in the dismissal of the offending em-
ployee.

Corporate Safety 0ffice

=]

[+]

o

Prepare a health and safety plan for the project.

Perform a job safety analysis.

Select appropriate personal protection equipment.

Define appropriate workplace exposure monitoring procedures,
Develop a contamination control program.

Develop a plan to cope with anticipated emergencies.

Ensure that the field team has undergone medical monitoring.

Field Team Members

[+]

[+}

Read and understand this plan.
Perform your work safely.
Report any unsafe condition to your supervisor.

Be aware and alert for signs and symptoms of exposure to site
contaminants,

L-10




3.0 JOB SAFETY ANALYSIS

A preliminary job safety analysis (JSA) has been performed for each
work function at the site. Additional job safety analyses will be performed
by the Supervising Geologist to respond to site conditions and work activities
that were not anticipated correctly.

3.1 Geophysical Survey

Geophysical surveys will be performed prior to selecting the
location of well installation points. The surveys will not involve
disturbance of the 8o0ils and the primary bazard to employees will be from
contacting the waste material while walking on the site. Site survey
personnel should take care to avoid obvious waste areas, and keep shoes and
hands clean. If you or your articles of clothing or equipment become con-
taminated, wash them up with hot soap and water.

Personal Protective Equipment

") Chemical resistant PVC or Neoprene safety boot with steel shank
and toe;

o Safety helmet;

o Safety glasses;
o Long sleeve shirt; and
o PVC disposable gloves {worn when contact with the waste

material is possible).
3.2 Monitor Well Installation
Inastallation of monitor wells using the hollow stem auger rig will
expose the field team to respiratory, skin contact, ingestion and noise
hazards. The personal protective equipment specified below has been selected

to reduce the risk of expovsure to site hazards.

Personal Protective Equipment

o tyvek coveralls;
o Gauntlet style, chemical resistant, neoprene gloves;
o Chemical resistant, steel toed, steel shank, safety boots,

(PVC or Neoprene):

o Respirator, full face piece, air purifying, equipped with
organic vapor cartridges and dust filters;

L-11
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o Safety helmet; and
o Hearing protectors (rotary drilling rig).

Depending on site conditions and drilling conditions, other items
may be used for supplemental protection. Such items may include:

o PYC bib overalls and jacket (especially for drillers handling
auger flights that have contacted waste material;

o Regpirator, half face piece, air purifying equipped with
organic vapor cartridges and dust filters (used only when there
are no eye irritating chemicals, splashes, or projectiles im
the work environment) YOU MUST USE EYE PROTECTION WITH HALF
FACE RESPIRATORS;

o Chemical splash goggles when gplash hazards exist (steam
cleaning especially); and

o PVC disposable gloves to be worn outside of the neoprene gloves
for extra protection,

Air rotary drilling techniques will be used to install two of the
monitoring wells, In addition to the hazards mentioned above, the field team
will be exposed to noise hazards while operating the Air Rotary DPrilling Rig.

Based on previous experience with similar operations, hearing
protection will be required for the field team while operating the rotary

drilling rig. Some tips to pay attention to when working around drilling rigs
are given below:

(o] Always wear the proper personal protection as required by the
safety plan.

o Always wear eye protection while working on site. Driving pims
in drive <chains, handling chemicals, breaking concrete,
bammering or sledging, cutting wires, grinding, and or welding
are all examples of work that is hazardous to your eyes.

o Don't set or drop a heavy object on your foot.

o Use the correct stance when lifting a heavy object.

° Watch out for slippery surfaces or objects to trip on.
o Always wear splash goggles when handling chemicals.

o Reep your clothing out of spinning rig equipment.

L-12
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o Always get treatment for even the most minor scratch or
abrasion.

o Watch out for swinging equipment. Most drilling equipment will
break a rib if it hits you.

3.3 Surface and Ground Water Sampling

The sampling team will be expected to contact potentially con-
taminated surface and ground water while they collect samples. This operation
is to be conducted using the following personal protection:

o tyvek coveralls;

o Gauntlet gtyle, chemical resistant, neoprene gloves;

6 Chemical resistant, steel toed, steel shank, boots;

(4] Ch:mical splash goggles or safety spectacleﬁ with side shields;
an

o Safety helmet.

3.4 Other Potential Hazards

The site may contain other hazards that are not described above.
The Supervising Geologist will make an asgsessment of the site hazards prior to

starting work and ensure that the field team is protected, Two hazards which
may be encountered are:

0 heat stress

o drilling into underground hazards (buried drums, cylinders,
electrical cables, etc,)

Heat Stress

During work, the Supervising Geologist must be alert for the signs
and symptoms of heat stress. A hazard exists when employees are required to
work in warm temperatures while wearing impervious protective clothing. When
ambient air temperatures at the site exceed 65 degrees F, heat stress may
become a problem. If these conditions are encountered, the following
precautions will be taken:

o The Supervising Geologist will regularly monitor the ambient
air temperature;

o Field team members will be observed for the following signs and
symptoms of heat stress:




RADIAN

- Dizziness

- Profuse sweating

- Skin color change

- Increased heart rate

- Abnormal body temperature as measured by fever detectors J
(forehead straps) :

- vision problems

Any employee who exhibits any of these symptoms will be immediately
removed from field work and requested to consume 2-4 pints of electrolyte
fluid or cool water every hour while resting in a shaded area. The worker
should not return to work until symptoms are no longer rtecognizable, If the
symptoms worsen, seek immediate medical attention.

Drilling Into Buried Hazards

During the planning/mobilization phase, the Supervising Geologist
should consult with base personnel about the location of utility lines. Prior
to penetrating the soil, ask knowledgeble site employees about the possibility
of buried drums or gas cylinders. If drilling cuttings indicate any signs of
drums or cylinders, cease drilling immediately and close the borehole.
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4.0 SAFETY TRAINING

Prior to starting the work, the Supervising Geologist will conduct a
training session and ensure that each field team member understands his or her
safety responsibilities,

All personmel assigned to drilling activities and water sampling
efforts will be instructed regarding the potential health and safety hazards.
Specifically, the following topics will be covered in the initial training
session,

o Potential routes of contact with toxic and or corrosive
materials, excessive noise, or physical site hazards.
- skin contact/absorbtion
- eye contact
- inhalation
- ingestion
- hearing exposure
o Types, proper use, limitations and maintenance of applicable

protective clothing and equipment.
- safety helmet

- eye protection
- gloves
- safety boots
- tyvek coveralls
- Tespirators
o Respiratory protection using full face or half face

air purifying respirator equipped with organic vapor cartridges
and dust filters

- forms of respirators: air purifying, air supplied, and
self contained

- selection of respiratory protection based on the hazard

- NIOSH certification of all equipment to be used on site

- medical/physical fitness to wear respiratory protection

- uge, limitations and maintenance of full and half face

respirators including qualitative fit testing, routine
inspection, replacement of parts, cleaning, disinfectionm,
decontamination, and storage requirements.

o Proper decontamination procedures and adherence to work zone
boundaries.,
o Reporting of accidents and availability of medical assistance.
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4.1 Potential Routes of Exposure

Field team members can be exposed to a number of hazards on the

site. Based on preliminary information, the following hazards and routes of
exposure are known to be present,

o solvent waste: respiratory hazard, ingestion hazard;
o fuels: respiratory hazard, ingestion hazard;
o discarded batteries: respiratory, eye, skin, explosion hazards;
o waste paint cans: physical hazards (cuts, abrasions);
o construction rubble: physical, eye, body hazards;
o excessive noise: auditory hazard; and
° drilling rigs: physical, eye, head, hand hazards.
4.2 Pergonal Protective Clothing and Equipment

Workers on site will use protective clothing and equipment to reduce
or elimipnate the risk of exposure to the hazards mentioned above. Workers

will be trained im the proper use of such clothing and equipment before
starting work.

Clothing

Protective coveralls will reduce the chances of contacting the waste
material. The Tyvek coverall will provide protection against splashes, and
dugsts, The coveralls are not to be considered "impervious" and should be
quickly removed upon obvious contamination.

Gloves

Gloves provided for this project will protect the hands from
contacting the waste material. The Gauntlet style neoprene glove is used for
handling grossly contaminated equipment and soil samples. The PVC disposable
glove is used for routine site work, and should be considered "light duty"
gloves. The PVC gloves will not provide a high level of protection against
contaminated ground or surface samples, and may only be used when the chance
of contact with these materials is unlikely. They should be removed and
disposed of immediately upon contaminatiom.

Eye Protection

Several levels of eye protection are available for this project.
The full facepiece respirator will provide eye protection against splashes and
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eye irritating gases and mists. Splash goggles will be used when steam

cleaning equipment. Every team member will use proper safety glasses while on
site.

Respiratory Protection

The respirators selected for this project will provide protection
against anticipated levels of airborne gases, fumes, mists, and dusts, To
ensure that the mask will perform as expected, the respirator must be in-
spected, fit tested, maintained, and stored properly, dccording to company
policy and governmental regulations.

1. Inspection procedures:

The facepiece (full or half) should be free of dust, dirt,

rips, tears, and obvious contamination. The septa (three in

the half facepiece, one in the full facepiece) should be present
and in good shape, watch for rips or dirt.

2. Fit Testing Procedures:

The first step in testing the fit of your respirator is called
the negative pressure test, Block the inhalation valves {(on
the side of the mask) with the handa or plastic sheets and
inhale slightly. You should feel the mask draw in on the face.
Watch for air leakage around the facepiece indicating a poor
facial fit. REMEMBER, NO FACIAL HAIR THAT INTERFERES WITH THE
FIT OF THE MASK IS PERMITTED.

The next test (positive pressure test) is done by blocking the
exhalation valve (at the bottom of the mask) with the palm of
your hand. Exhale gently and notice for air leaking around the
facepiece of the mask, indicating a poor fit. If air is
leaking out of the mask, retighten the straps and perform the
negative and positive pressure tests again.

The last test (qualitative testing) involves the use of an
indicating odor that is passed around the mask fitted with
ORGANIC VAPOR CARTRIDGES. The employee will be asked to
position his or her head to the side, up and down to simulate
normal working conditions. The detection of the odor indicates
that the facial seal of the mask is inadequate. If the
employee detects the smell, the trainer is allowed to tighten
the straps and adjust the mask on the employee one time, If
the odor test is unsucessful twice, another brand of mask
should be fitted.
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3. Maintenance of Respirators:

Respirators will be maintained to ensure that they work =4
properly. Replace any missing part of the mask or strap, clean )
the mask with hot soapy water after each use, and do not let
others wear your mask without disinfection first,

4. Storage of Respirators:

Respirators must be stored in a clean, safe, dry, environment
(e.g. not near the working area or on the drilling rigs).

5. Use and limitations of Respirators:

Respirators selected for this project should be used properly
and within the limits for which they were designed. These
air purifying respirators will be useful in concentrations well
below the 1000 ppm filtration limit of the cartridges. Air
monitoring will confirm that airborne contamination does not
exceed the use limitations of the respirator. These masks do

not provide oxygen and should not be used in confined spaces or
oxygen deficient atmospheres.

4.3 Decontamination and Work Zone Procedures

Items that become contaminated must be cleaned up to prevent
employee exposure and the spread of harmful materials. The field team will
also be expected to establish work zones and comply with safety procedures and
dress codes for each particular zone., Section 6 gives a description of the
decontamination procedures that will be used for this project. The following
information will be given to the field team.

° Work zone definition and marking;

o Dress codes for each work zone;

(/] Decontamination procedures for personnel, equipment, and heavy
equipment,

Exclusion Zone

The exclusion zone is the area immediately surrounding the work area
where the waste is being disturbed, For Monitor Well installation (hollow
stem and air rotary) the exclusion zone will comprise a circle extending 25
feet around the drilling rig. Proper personal protection comsists of hand,
foot, eye, respiratory, body, and head protection as listed in Section 3.2.
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Contamination Reduction Zone (CRZ

The contamination reduction zone is the area where decontaminpation
will occur, The idea is to have personnel remove contaminants from themselves
and their equipment inside the CRZ. This practice will avoid the spread of
contamination into the support area.

Support Zone

The support zonme is intended as an area that remains free of
contamination and is used for staging activities, breaks, and eating. It is
extremely important to keep this area clean and free of contamination. Never
bring contaminated equipment, articles or yourself into this area without
going through the decontamination procedures first.

Decontamination Procedures

Personnel and equipment can become contaminated in a number of ways
including:

o Contacting vapors, gases, mists, or particulates in the air.

o Being_ splashed by materials while sampling or opening
containers.

o Walking through puddles of liquids or on contaminated soil.

o Using contaminated instruments or equipment.

Protective clothing and respirators help prevent the wearer from
becoming contaminated or inhaling contaminants. Good work practices help
reduce contamination of protective clothing, instruments, and equipment.

The employee needs to be aware of donning and doffing procedures for
protective clothing and equipment. These procedures are easy to follow:

o Gloves go on your hands first when putting protective clothing
on; and
(4] Gloves come off your hands last, when undressing.

These procedures will be supplemented by performing decontamination
on personnel, equipment and heavy equipment. Decontamination procedures
consist of physically removing contaminants from the person or equipment with:

o Steam cleaning equipment;

o Diesel fuel and brushes;
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o Acetone rinsing; and
o Detergent washing.

The drilling rig will be steam cleaned following contact with
waste/s0il material. The rig will then be spray washed and detergent washed
prior to leaving the CRZ. Diesel fuel brushing is only required in the event

that the auger flights become covered with waste that the steam cleaning will
not remove.

Respirators should be washed with detergent/disinfection solution to
remove any contamination. Respirators must be washed at the end of each day
or more often if they become grossly contaminated, -

Emergency Procedures

Emergency procedures are presented in this manual to address the
possible site emergencies given below:

o Medical injuries; -
o Fire and explosions;
o Excessive emissions from drilling activity;

Medical Injurjes

Medical problems that can occur on site need to be handled com-

petently and quickly. Each field team member should be aware of the
instructions and informationr given below:

o Write down and post the telephone numbers of the local
Base and community ambulances and medical facilities.

o Seek professional medical attention for personnel that are
not breathing, bleeding severely, experiencing intense pain
oTr are unconscious. Each member of the site team should
know how to call for an ambulance (on Base and off Base).

o If you get anything in your eyes (chemicals or dust),
flood them with water for 15 minutes. Be sure to tell a -
supervisor. The Supervisor will make sure that the

victim wagshes the eyes for the full 15 minutes.

o Do not remove objects that are impaled (stuck) in the eye.
o Always seek medical attention for eye injuries.
o Stop bleeding with direct pressure. Place a bandage over

the wound and press down with your hand. Use a tourniquet
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only in extreme cases when you are not able to stop severe
bleeding.

) If you contact the waste, wash the affected area with soap
and water as soon as possible. If large amounts of waste
come in contact with the body, you will be required to
take a full body shower with soap immediately.

— Fire and Explosion Response Procedures

Fires on site can be caused by the drilling rig activity and welding
activity., The drilling rig will have a fire extinguisher on hand at all
times. The procedure for using a fire extinguisher is to pull the safety pin,
point the extinguisher at the base of the flames and discharge the extin-
guisher by sweeping the flames from a distance of six feet. Move in cloger as
the flames are being put out.

o Never use water on an electrical fire or a solvent fire. All
extinguishérs should be dry chemical and labeled "Class A, B,

- c".
- o Never weld in dry grass and always keep an extinguisher nearby.
o Keep decontamination solvents well away from the steam cleaner.

Excessive Emissions Procedures
If the detector tube readings indicate that the drilling activity is
— producing excessive emissions (any emission approaching the TLV), the
following action needs to be taken:
o Cease drilling and contain cuttings.
o If emissions are not controlled, remove auger flights and close
the borehole., Continuous air monitoring will be conducted

_ during this type of emergency.

o Be prepared to evacuate to an upwind site.
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5.0 EMPLOYEE EXPOSURE MONITORING

The field team will be monitored for exposure to site hazards. The
monitoring program planned for this project will consist of monitoring air-
borne vapor contamination, and employee exposure to heat stress, if tempera-

tures exceed 70 degrees ¥. The following tables will summarize monitoring
information:

Tables Description
1 Detector tubes for monitorimg air
quality :
2 Respirator protection factors
5.1 Air Monitoring

Ambient air monitoring will be performed using colorimetric in-
dicator tubes to detect the presence of airborne contamination in vapor form.
A Draeger kit with an assortment of indicator tubes will be used to obtain
quick analyses of hazardous substances in the air.

Air samples will be collected in the following manner:

o Prior to starting any work at a drilling site, the
Supervising Geologist will take one air sample using the
"polytest" detector tube. This tube will show a positive
reaction in the presence of:

- ethyl acetate
- benzene

- acetone

- alcohol

- hydrocarbons

If a positive reaction does occur, more specific tests may be made
using specific detector tubes. The results of the air samples will confirm
that the respirators selected for this project will provide adequate
protection under actual site conditiomns.

An example for confirming respiratory protection is provided below:

o The protection factor of a full facepiece respirator is 50.
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Suppose the detector tube reading for benzene is 1 ppm,

The Threshold Limit Value (TLV) for benzene is 10 ppm, which
means that with a protection factor of 50, you would be pro-
tected at a concentration of 50 time the TLV (or 500 ppm),

leaving quite a2 large margin of safety when the detector tube
Teads 1 ppm.
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6.0 DECONTAMINATION PROCEDURES

To minimize the transfer of hazardous substances from the site,
contamination control procedures are needed. Contaminants must be removed wlts
from people and equipment prior to relocation from a work zone.

6.1 Work Zones

The field team will prevent waste material from moving from the “
drilling site. The team will prevent migration of site contaminants by using B
work zones to control and decontaminate personnel and equipment. Protection
levels in each work zone will be different and the workers should familiarize
themselves with the special procedures and dress codes of each work zone,
Presented below is a list of figures that will demonstrate how the work zones

will be set up and the decontamination scheme for cleaning equipment and
personnel,

Figure Description
1 Monitor well work zones
2 Decontamination scheme for the

drilling rig, auger flights, and
split spoon samplers.

3 Decontamination procedures for
personal protective equipment,

Exclusion Zone

A 25 foot circle around the drilling rig will be the "exclusion
zone". This zone may contain potentially hazardous airborne and physical
hazards to the workers. Full personal protection will be required in this
area.

Contamination Reduction Zone

A corridor leading from the exclusion zone will be defined., This
corridor should lead from the drilling rig to the break area. All de-
contamination activities will occur in this area. A waste container should be
placed at the end of the corridor so contaminated disposable equipment can be
dropped off. Personal protective equipment should be removed in the
order given below before anyone enters the support area.
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o first, remove any outer gloves or boot covers and drop them in
the container provided;

0 next, remove the tyvek coverall, save this coverall unless it
is contaminated;

0 next, remove your respirator;
o last, remove your inside gloves.

Reverse the order of the doffing procedure when you are ready to
enter the exclusion zone.

Support Zone
A support zone must be defined for each well installation locationm.
The zone should be at least 50 feet from the drilling rig and should be clean

and free of contamination (surface and airborne). Air monitoring and visual
inspection of the support zone location will confirm that the area is rela-

tively clean.

Some general rules to obey when in the support zone are as follows:

o You must wash your hands and forearms with soap and water
before eating, drinking, smoking, anything.

o You must wash your hands before using the toilet.
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