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EXECUTIVE SUMMARY

Geo-Marine, Inc. (GMI) has completed the first 10 two-inch monitor wells under the Phase II
groundwater sampling program at Carswell Air Force Base (CAFB) located in Fort Worth, Texas, for
the U.S. Army Corps of Engineers (USACE), Fort Worth District, under Contract No. DACA63-90-D-
0061, Delivery Order No. 52. Phase II included the drilling, completion, and development of 25 wells;
these first 10 are located throughout CAFB. Data collection included detailed subsurface descriptions and

water level measurements.

The 10 locations were selected by United States Geological Survey personnel for the primary purpose of
providing water level information. Eight of the locations are in the GMI-defined North area; one is in
the previously defined Landfill 04 area; and the tenth is northeast of Air Force Plant 4 (AFP4) in the
newly defined Northwest area. Nine of the drill holes encountered water and were completed as monitor

wells. The AFP4 location was dry and was cemented to ground surface as a soil boring.

Field work, including drilling, soil description, completion, development, and water level measurement,
was conducted between February 22 and March 10, 1994. The wells were drilled using GMI’s truck-
mounted drill rig. Proper decontamination practices were followed for all equipment in contact with soil
or water. Development was performed to remove suspended sediments from the well. Static water levels

were obtained from the nine wells, both before and after development.
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1.0 INTRODUCTION - SCOPE AND OBJECTIVES

The U.S. Army Corps of Engineers (USACE), Fort Worth District, contracted Geo-Marine, Inc. (GMI)
to perform two phases of groundwater sampling at Air Force Plant No. 4 (AFP4), Carswell Air Force
Base (CAFB), Fort Worth, Texas, under Contract No. DACA63-90-D-0061, Delivery Order No. 52
(Figure 1). This report covers the installation of the first 10 monitor wells under Phase II. The Phase
I report was delivered in November 1992, and the Phase II Groundwater Sampling Report was delivered
in November 1993.

The objective of this portion of Phase I was the installation of 10 two-inch wells with PVC screen and
casing to be used for static water level measurements and possible future water sampling. The previous
Scope of Work (SOW), Modification 002, July 15, 1993, specified up ‘to 20 six-inch
production/extraction wells with stainless steel screen and casing. The modification (T0001) substituted
15 two-inch monitor wells for 10 of the larger diameter extraction wells. The wells were located

throughout CAFB in response to needs of the United States Geological Survey (USGS).

The 10 holes were drilled to bedrock with the subsurface continuously described. Seven wells were
completed aboveground with risers and protective bars (Appendix A - Records of Communication). Two
flush-mounted wells were completed near the flightline. Each well was drilled in bare ground or
vegetated areas. Following Texas Natural Resource Conservation Commission (TNRCC) requirements,
a four-foot by four-foot concrete surface pad was built around each wellhead. The wells were developed
until clear following the setting of the bentonite seal above the sand and gravel pack interval.
Groundwater levels were measured, but no samples were collected. The well at AFP4 was a dry hole;

thus, the location was designated a boring, and no well was completed.
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Figure 1. Regional location map of Carswell Air Force Base, Fort Worth, Texas
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2.0 FIELD PROCEDURES
2.1 Introduction

The USACE supplied GMI with a site map of the 10 well locations: one is on AFP4, two are on the
CAFB flightline, one is on the golf course, and the remaining six are on the northern part of CAFB east
of the flightline (Figure 2). Specific sample sites were located by GMI personnel using roads, buildings,
and other mapped landmarks for reference. Mr. Alan Flolo of the Carswell Air Force Base Conversion
Agency (AFBCA) coordinated the utility clearance efforts of base personnel, publié utilities, and private

companies for each location.

The 10 holes were drilled and nine wells completed and developed between February 22 and March 10,
1994. Delays resulted from thunderstorms, soft ground conditions due to heavy rain, and training
exercises which prevented access to portions of CAFB between February 26 and March 6 (see Appendix
A). Descriptive soil information for subsurface delineation was collected from each wellsite during the
drilling. Two-inch diameter screen and casing were set in each hole immediately following drilling, and
wells were completed to ground surface using sand, pellet bentonite, and concrete grout (Appendix B -
Site Photographs). All core barrels and augers were decontaminated between use. All sampled material,
drill cuttings, and decon water were contained in closed drums located in a fenced area pending off-site

disposal. Each day’s field activities are described in a log book (Appendix C - Field Log Book).

Wells were developed after the bentonite seal had set. Depending upon the volume of flow, either a
pump or a hand bailer was used. Development continued until water ran clear, or until several hours had
elapsed. Development water was held in closed drums until it could be treated and disposed of at the on-
base treatment plant built by International Technology Corporation (IT). The plant is located north of
White Settlement Road near the former radar station Building 4102, built over former Landfill 04.

The Safety, Health, and Emergency Response Plan (SHERP), developed for the earlier Phase II tasks,
was reviewed and revised to include current certifications and relevant activities; emergency contacts and
numbers were verified. A GMI safety officer was on site at all times to convene safety meetings as

needed and to assure compliance with the SHERP. As in previous work, breathing zone air was
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Figure 2. General location map of Phase I monitor wells at Carswell Air Force Base
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monitored for organic vapors using an HNu instrument at each sampling site following drilling and

emplacement of screen and casing.

22 Sample Site Location and Utility Clearance

The well locations were initially proposed during a meeting held November 18, 1993, at the Fort Worth
USACE offices (see Appendix A). The attendees included Randy Niebuhr of the USACE, Fred Oelrich
of the Aeronautical Systems Center (ASC), Jim Bartolino of the USGS, and Lyle Winnette and Louise
Delano of GMI. At that time the USGS had recently completed a phase of well installations, but required

additional small diameter (two-inch) wells for water level delineation.

Nine of the wells are located in two previous GMI investigation areas (eight in the North area and one
in Landfill 04 area which overlaps GMI’s West area); the tenth well was located in the northeast corner
of AFP4 near the boundary line with CAFB in a newly defined area designated Northwest (Figures 3,
4, and 5). Well site locations were marked using permanent structures on maps such as roads, buildings,
and some fences as references. Obstructions, such as utilities and rocky fill, resulted in deviation from
the original locations in a few instances. Individual locations were flagged and labeled with two-foot high

one-half-inch by 2-inch wooden stakes spray-painted bright orange.

The decon area and three of the sites were in the flightline, requiring special training for GMI personnel
and flightline passes for all vehicles. Available roads, driveways, parking lots, and runways provided
ready access to all sites and minimized the potential for surface damage; sheets of three-quarter-inch
plywood were used under vehicle wheels to minimize ruts in rain-softened ground. Care was taken not

to impact traffic flow by the well installation procedures.

Utility clearance was coordinated through Alan Flolo of the AFBCA; however, GMI contacted the
following utility representatives: Marv Reynolds of the 301st Civil Engineering Squadron (CES), Jeffrey
Harvey with Carswell Redevelopment Authority (CRA), Ricky Palacios (CAFB golf course maintenance),
Earl Grandy (Communications), Ron Allen (301 CES Electrical and Fuel Maintenance), and Mike
Brumster (SM & P Conduit Co., locator for Southwestern Bell Telephone). Maps were provided with
underground utilities marked including gas lines, water lines, sewer lines (storm and sanitary), phone

cables, and liquid fuel pipelines. Each flagged location was checked individually by the relevant utilities
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Figure 4. Location map of the monitor well near the Landfill 04 site
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to assure non-impact and safety. Where appropriate, subsurface utilities were located with colored flags
and/or lines spray-painted on the ground surface. During Phase II no subsurface utilities were hit and/or

damaged by the drill rig.
23 Well Installation
2.3.1 Drilling Operations

The wells were drilled by GMI using a truck-mounted, Simco model 2800 drill rig with seven and five-
eighths-inch outside diameter hollow stem augers. The holes were cored continuously from ground
surface to the depth where loose sand and/or wet conditions or hard material prevented sample retention
in the core barrel. The remainder of each hole was then drilled to total depth (TD) with a hollow stem
auger. Each hole was described from ground surface to TD using cored intervals, driller’s observations,
and drill cuttings. The holes were bottomed in bedrock as defined by the response of the subsurface to

the drillbit; bedrock was visually confirmed by remnants on the bit (see Appendix B).

Cores and drill cuttings were collected and drummed, and the drums were stored inside a locked, fenced
area at CAFB which had previously been a radar station on the south side of White Settlement Road just

east of the flightline. GMI also stored drilling equipment and supplies in this secured area during field

operations.
2.3.2  Soil Descriptions

The 10 drill holes were cored continuously either to water or to unconsolidated sand, so that cored
samples could be described in detail. Each core interval was checked for evidence of contamination using
an HNu model PI-101 in addition to visual and olfactory inspection. Soil profiles were prepared for each
hole from this examination plus drill cuttings for the lower intervals which could not be cored (Appendix
D - Soil Logs and Well Completions). The described soil logs record sediment type, texture, structure,
color changes, cohesivity, drilling parameters, HNu results, and other features including the driller’s

observations of depth to water, hard layers encountered while drilling, and bedrock.



2.3.3  Well Completion

Following the modifications to the SOW with additional instructions from the client {(see Appendix A),
the nine wells were completed using two-inch PVC casing and 0.01-inch slotted screen. The screen
extended from TD to at least two feet above the water level with schedule 40 PVC casing to two and one-
half feet above ground surface. The annular space between the screen or casing exterior and wall of the
borehole was filled with 10/20 sand from TD to approximately two feet above the top of the screen. A
two-foot seal of pellet bentonite and water was placed above the sand, and each hole was grouted to
surface. The dry hole was cemented from TD to surface without well completion. Well completion
diagrams are included in Appendix C. At the surface a four-foot by four-foot concrete pad was
constructed around the pipe following TNRCC directives because each well was located in dirt rather than
paved areas. Seven wells were completed aboveground using a metal waterproof riser. Two wells on
the flightline were completed in a similar fashion except manhole-type well covers were installed in the
concrete pad rather than metal risers. The well caps were locked to prevent unauthorized access, and the
keys were turned in to Mr. Al;m Flolo of the AFBCA.

2.4 Well Development

After allowing the bentonite seal to set at least 24 hours, each well was developed using either a manual
pump or a hand bailer (with a volume of approximately 1200 milliliters (ml)), depending on production
rate. The wells were pumped or bailed until the water came clear or until several hours had elapsed, and
the client representative concurred that enough water had been removed (see Appendix A). Development
water was contained in closed and labeled drums stored at the former radar station site pending proper

disposal.

2.4.1 Static Water Measurements

Static water level measurements were taken before and after development. The initial measurements are
often adversely affected by sediment in the hole which was removed during the development process.

The post-development measurements will provide a baseline for future data and may help monitor

seasonal variations.

10
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2.5 Decontamination

All equipment which came in contact with soil and/or water and, therefore, had the potential to be
contaminated, were decontaminated between each drill site to avoid the potential for cross contamination.
Augers, bits, and core barrels were cleaned with hot water and alconox, an approved detergent, using
a high pressure steam cleaner. The decon station was set up on the flightline near Hangar 1027 in an
area where the pavement was depressed to expedite drainage to a storm sewer drain. The grate over the
sewer opening was covered with heavy plastic to contain the wash water which was pumped at regular
intervals into a barrel. The sewer opening was uncovered each evening in case of rain. This station

served for deconning operations throughout drilling.

2.6 Disposal

Following the SOW all solid and liquid waste generated during the Phase II monitor well installation has
been placed in closed 55-gallon drums and temporarily stored at CAFB in the locked and fenced location
at the former radar station south of White Settlement Road (with the approval of Mr. Alan Flolo of the
AFBCA).

The drum inventory included 12 drums of soil from the drilling operations, two drums of wash water
from the decon operations, and 12 drums of development water. The drum disposal documentation is
included as Appendix E.

2.6.1 Soil Cores and Drill Cuttings

The contents of 12 drums of drill cuttings will sampled for analysis by Heat Environmental and treated

by incineration within the 90-day holding time (see Appendix E).

2.6.2 Decon Water

The contents of two drums of decon water will be filtered and treated at the IT facility on White

Settlement Road near the old radar station (see Appendix E).

11
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2.6.3 Development Water

The 12 drums of development water will be processed through the IT treatment facility on White
Settlement Road which is scheduled to be on-line in April.

2.7 Safety, Health, and Emergency Response Plan

Prior to the initiation of the Phase II field activities as described in the November 1993 report, a SHERP
was approved by USACE industrial hygiene personnel. This SHERP included a discussion of health and
safety issues associated with drilling. However, it was revised to include the operations of well
completion and well development. In addition training certificates were updated to current status and

emergency information was checked and updated as needed. A copy of the revised SHERP is included

as Appendix F.

Prior to the initiation of Phase II monitor well installation, a site safety meeting was held and attended
by all field personnel to discuss pertinent safety issues and assure that all members had reviewed the
revised SHERP and were familiar with the hospital route. Hospital route maps were placed in all
vehicles. Additional safety issues discussions were convened by the site safety officer on an "as needed

basis" during the field activities.

Per the SOW the breathing zone air was monitored at each sample location for volatile organics for the
protection of the field crew and others in the area. The instruments used were an HNu model PI-101
which measures total organic vapors in parts per million (ppm) and an Enmet CGS-80 Tritector, which
measures percent oxygen, lower explosive limit (LEL), and toxicity in ppm hydrogen sulfide. Although
neither instrument identifies specific compounds (except for oxygen), elevated readings (those above 2
ppm on the HNu and 10 ppm on the CGS-80) would provide an indication of possible concern. The
decision of whether or not to instruct the crew to use air purifying respirators (APR) with chemical filter
cartridges would be made by the site safety officer. If breathing space readings had exceeded 5 ppm on
the HNu, the site safety officer would have evacuated the immediate area, including both field personnel
and others nearby (such as CAFB personnel or visitors). All field personnel had APRs readily available;
however, their use was never warranted as the HNu and CGS-80 readings in the breathing zone never

exceeded the action level.

12
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Flightline training at CAFB is required for any person working on or near any of the runways or
taxiways. This training includes an illustrated lecture and a tour of the areas under the jurisdiction of this
training. The key elements of the training are: (1) aircraft always have the right-of-way, (2) posted speed
limits are strictly enforced, and (3) red lines painted on the pavement indicate restricted areas and are not
to be crossed by either individuals or vehicles. GMI personnel who worked on the flightline section of
the project underwent this training and received the necessary clearance passes for themselves and the

vehicles.

13



3.0 DISCUSSION AND INTERPRETATION OF FINDINGS

3.1 Introduction

Nine two-inch monitor wells were completed for subsurface information and water levels; a tenth hole
was dry. At each drill site the soil profile from ground surface to bedrock was described and water level
noted. Wells were completed and developed; the dry hole was cemented to ground surface. State of

Texas Well Reports were submitted to the TNRCC (Appendix G).

3.2 Subsurface Stratigraphy

The objective of the subsurface delineation component of the SOW was to describe the soil types
encountered, especially those associated with groundwater occurrence, as well as the water depths and

characteristics (Table 1).

The soil in the flightline area (the locations with identification numbers beginning with GMI22) is
dominantly sand and gravel. Most of the borings in this area revealed that the area has a surface layer
of clay and occasionally a clay lense within the sand section. The sand section often contains gravel
ranging in grain size from very small to very large pebbles. Approaching two feet from bedrock a coarse
gravel unit is usually encountered. Exceptions to this description include GMI22-03M which had several

feet of weathered fissile shale above bedrock and GMI22-05M which also had a clay layer on bedrock.

The lithology at GMI04-01M was comparable to other wells in the area. The gravel section in this
paleochannel is about 12 feet thick, with the rest of the section composed of sand. The soils of GMI20-

01B are primarily clay with poorly sorted gravel up to one-inch in diameter.

33 Distribution of Groundwater

The distribution and static water levels of most of the wells were predictable based on water levels
obtained from former groundwater sampling projects. The water levels in all but two of the wells ranged
in depth from 14 to 19 feet below ground level (BGL). The two exceptions are GMI22-02M and GMI22-
05M, both having water levels at approximately 8 feet BGL (Table 2).

14
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TABLE 1
Sedimentologic Data
Well Number | Depthto | Depth to Thickness | Evidence of Remarks
Bedrock! | Basal Sand®> | of Sand Contamination®
GMI22-01M 28.5 ft 6.0ft| 2251t no lower 8.5 ft poorly
sorted sand/gravel,
basal 1 ft gravel
GMI22-02M 305 ft 20ft| 2851t no
GMI22-03M 251t 135ft] 551t NA (no visual 13.5 ft of weathered
evidence or shale below sand to
smell; HNu not | limestone bedrock
working)
GMI22-04M 21.0 ft 150ft] 6.0ft no
GMI22-05M 10.6 ft none 0.0 ft no basal 6 inches wet
gray gravel
GMI22-06M 23.0 ft 155ft] 751t no basal 2 ft large sub-
angular gravel
GMI22-0"™M 20.5 ft 150ft{ 551t no
GMI122-08M 2251t 12.5 ft 251t no sand water-bearing;
not at base of section
GMIO4-01M 32.0ft 6.5ft | 21.0ft NA (no visual
evidence or
smell; Hnu not
working)
GMI20-01B 11.0 ft none 0.0 ft no

! not always equal to TD - hole may penetrate weathered and fresh bedrock

? basal sand may include gravel - observation limited to cuttings because loose sand interval often cannot
be sampled

? based on HNu reading plus odor and visual observation

15



TABLE 2

Static Water Level Data

Well Number | Date/Time | SWL (ft)! | Date/Time | SWL (ft)
GMI22-01M | 3/08-1745 19.1 3/10-0830 19.0
GMI22-02M | 3/08-1740 8.6 3/09-1605 8.08
GMI22-03M | 3/02-1030 16.5 3/04-0755 18.0
GMI22-04M | 2/22-1600 17.0 3/04-0730 17.0
GMI22-05M | 2/23-1520 7.4 3/04-0740 9.6
GMI22-06M | 2/23-1010 16.0 3/04-0735 16.0
GMI22-07M | 2/23-1700 14.0 3/04-0745 14.6
GMI22-08M | 2/24-1445 12.0 3/04-0750 14.0
GMIO4-01M | 3/02-1615 19.0 3/04-0800 17.2

SWL - static water level
! SWL at time of drilling
2 SWL after development

The boring at AFP4, GMI20-01B, was predictably a dry hole (based on surface observation and a nearby
borehole), but it was anticipated that it might provide an answer to the question of whether the Upper
Zone groundwater is hydraulically connected to Lake Worth. In an attempt to intercept the
groundwater/bedrock boundary, the hole was apparently located in an area of shallow bedrock and much

clay.

The occurrence of water at GMI122-03M was questionable; however, there was about one foot of water
resting above a weathered shale layer. In July 1993, a penetrometer was used at a nearby location and

was unable to penetrate the shale, thus, making it impossible to take a water sample.
The relationship between well completion and water production during well development was also

predictable. Four of the wells were completed partially with natural sand at the bottom few feet of the

well and then with clean 10/20 sand to two feet above the screen. These wells, with the exception of

16
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GMI22-02M, produced water at a much slower rate than the wells which were completed with 10/20 sand
from TD (Table 3). GMI22-02M contained 22 feet of water, enabling it to produce 50 gallons per hour
(gal/hr) as opposed to 8 gal/hr at GMI22-08.

TABLE 3

Well Development Parameters

II Well Number { Amount (gal.) { Time (hr.) | Remarks

W GMI22-01M 60 3.5 | bailed by HST - very cloudy water

GMI22-02M 160 3.0 | pumped by HST until clear
GMI22-03M 180 3.0 | pumped by HST - initially mud, then gradually

cleared to cloudy

GMI22-04M 40 1.5 { bailed by TCM - somewhat cloudy
GMI22-05M 30 1.5 | bailed by TCM and HST until clear
GMI22-06M 60 2.0 | pumped by HST until completely clear
GMI22-07"M 20 4.0 | production rate of approx. 1 quart/10 minutes
GMI22-08M 30 3.75 | bailed and pumped by HST - cloudy water
GMI04-01M 80 3.0 | pumped by HST

17
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4.0 SUMMARY AND CONCLUSIONS
4.1 Summary
Ten of the 25 wells that were contracted through the USACE have been drilled, completed, and
developed by GMI. Subsurface lithologic data and static water level measurements were collected.
Several drums of soil cuttings, wash water, and development water have been staged until proper disposal
procedures are followed.

4.2 Conclusions

The Phase II program of monitor well installation, soil description, and groundwater data at nine locations
at CAFB and one at AFP4 revealed the following.

1. The major soil types encountered in the areas which were drilled are sand, clayey sand
and gravelly sand.

2, Water levels are generally greater than 12 feet from surface.
3. Drill sites are too widely spaced to permit correlation of sedimentologic horizons between
them.

18
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6.0 ACRONYMS AND ABBREVIATIONS

AFBCA
AFP4
ASC
APR
BGL
CAFB
CES
CRA
Fm
gal/hr
GMI
HNu

IT

IRP
LEL
LF

ml
MSDS
ND
ppm
SHERP
SOW
TD
TNRCC
USACE
USGS

Carswell Air Force Base Conversion Agency
Air Force Plant No. 4

Aeronautical Systems Center

air purifying respirator

below ground level

Carswell Air Force Base

Civil Engineering Squadron

Carswell Redevelopment Authority
Formation

galions per hour

Geo-Marine, Inc.

a photo-ionization detector for organic vapors
International Technology Corporation
Installation Restoration Program

lower explosive limit

landfill

milliliters

material safety data sheet

non-detect

parts per million

Safety, Health, and Emergency Response Plan
scope of work

total depth

Texas Natural Resource Conservation Commission
U.S. Army Corps of Engineers

United States Geological Survey
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APPENDIX B

Site Photographs



Above: Two-inch PVC ¢ 1 gand scr2en wine been installed thro . . .gess. As the augers are
removed t 1 gravel is pou : ¢ inside e hol o'+ tem. Right: Occasi wes oo difficult to pour
a grav2l p. ck when the we f rmation sand wou d interfere. In this .. el was poured 1nto open

holz a»ove the natural sar |

Above: Upright wells before and after pad construction. Seven of the weils were completed in this
manner with a four-foot riser mounted in a 4 by 4’ concrete pac uand three pipes for bumper
protection.

ells on the flightline
pad.

Above: Wells with ground surtace completions under construction. Thc two W
were constructed in this manner with manhole covers mounted in a 4" by 4" concrete

- - e —————
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Left: Geo-Marine’s drill rig was used i1 boring the -or wel s and one borehole. Hoix  «re
drillec. a few inches into bedrock and co-ed continuo ~inch } VC screen and casing w. : =n
installzd, and wells were completed to s irface. Rigt ‘con arca was set up over a storr  © 11,
Decor water was caught in plastic sheeting and pum; dsarrel ¢s needed. Augers. core ;.
and wezll developing pumps and bailers were decont ~and ate- use.

Left: Soil cuttings from GMI22-03M; O to 20 feet in::reas . ng 'n depth from right to left and fror: the
top of the photo to the bottom. Photo shows clay : id ~.ind before hitting the shale. Right: >l
cuttings of GMI22-07; contains primarily sand from z:ro to fir:een feet beginning at the bottom ¢~ the
photo and increasing in depth from left to right.

Left: Drums of soil cuttings, decon water, and development water are stored at the old radar site on
White Settlement Road. Right: Another angle of the ¢rum storage area showing the IT groundwater
recovery and treatment system in the background.
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Field Log Book
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APPENDIX D

Soil Logs and Well Completions
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SUBSURFACE EXPL

RECORD OF

o IS TR
Hoaox s Ny

RATION

1]

LimE&G STeneE ! arp: /ltrc/ac;/

- za.o »&zﬁf Zl‘z

S5~Driven Split Spoan

Project No.: (lbl~0%2 Bon‘ng #: G O4-0IM pate Drilled: 3/02 /54
Project: CAtSwert. PHZ o Depth of Boring: 32 + Diameter of Boring: 7 %% ,,.
’f’_”” e Clate T SIRLLALTIE Depth of Well: 8/ f+ & 17" Diameter of Screen: &2 5.
Orilling Co:  Ceo~ larime Length of Screen: /5 £r. Diameter of Casing: .2 .-
Oriller: /7.5, T horwpson Length of Casing: ;& A ¢ ., Slot Size: 0.0/ .
Driiling Method: /-/.Sﬁ/cr— P Logged By: £.2. Detang Well Malerial: PyvicC.
OEPTH samvE | sameie] ova wELL
reeT SOIL DESCRIPTION woneen | yvee | @ DesiaN REMARKS
- Wone (Norne | Unka , ]
n KoM ! Somdey s blesk ' 5 receverdd 5°/5 °
:_ SAND; fine -;mmd, c(.qa{’ damve & R
n brewn J -
— 2.5 - 2.5~
- SAND | medinsom “aaned, suarrd » .
— 2| -3
— C("'fcﬁ buf decrecases wott- *; -
- deptr., meduwm ccd-browr b : 7
— s.0 ) .0 —
- | Eﬁ ecoucred 3.5°/5" 0]
N . 4
= e -~
-
s SAnD . medvcon ~Framd, -] 7.5_:
- 7““"3; clean, loose, drg, - ]
- mo tled ghe red- boown © ]
L 10.0
[~ Gnd “fon « 10.0 —
N i yccavend 15°/5 N
- ‘=’ ]
— 4 * ]
—12.5 % 2.5
- —
~ Z, -1
— 15.0 2 15.0 —]
[ Barrel abmast ceupfy- h recovered 217, of Z
t presurmed Same Sand oe wea Sand —~
— 17.5 a bove 17.5—:
= v »
- "
- [ V Bom F{. 0, barel wed ]
:" 20.0 l 20.0—
L ller; alten n«hn? ayer: "
- Dr': ~ ' " > recovered b i, 0F N
[ of SAa~D * GRAveL wer Sand ¥ gravel .
L:”ZZ-S SAND: as « boue. Z2.5 —
- CRAVEL! Sub~ amquiar +o % i
- [Sub-round eof pebiics 4 G2 X -
~—25.0 % Lmestme  gn 4 192" % . 25.0 —]
- =k :
—27.5 IE 27.5 —]
- Il & ,‘ ‘ ll H W C“IV ‘
- LS HALE wearerel, Lenee, i Dritler
- PeHtirn  Frme :
|— 30.0 !

30.0
Dritler: very hmd ager

ululuu

ST-~FPressad Shefby Tube

CA~Conlinuaus Flight Auger

. RC—-Rock Core
(140~ Vexos Highway Deportment Cone
Ct~5" Conlinuous Sompler

OC -Driving Casing
MO~Mud Drilling

w OHNU nar Ldo-r-'z;nj

HSA-Hallow Slem Augers
CFA~Continuous Flight Augers

WATER LEVEL

U At Completion -

¥ Afer

¢ “Woter on Rods

Hours

ABBREVIATIONS AND SYMBOLS

Y Factory—Siotted
3 Waell gycf.‘\'\

l lw;ll Casing
m Cement Crout Seal

Bo"om Cop
Sond Pack
@Ben!on&u Seal




RECORD OF
SUBSURFACE EXPLORATION

L]

™ b
o 5200

Project No.: //@/-08 2

Project: Carscwell PA‘.Sc]I
AMonitn (Deth LnSrallaree;
Orilling Co: Ges- Aarme Lne.

Oriller: Af- S: 7Zoveo 3o

Drilling Method: &/54 /.7 -5

Well/goring #:0uT 20-0/3
Depth of Boring: /. 5/
Depth of Well: ##2
Length of Screen: A7
Length of Casing: ~A
Logged By: 7 c. /(s

Date Drilled: 3/07/%¢
Diameter of Boring: 7573”
Diameter of Screen: vA4
Diameter of Casing: # #
Slot Size: A& A

Well Material: /¥4

llll]’l’lill'll|]TIF1_|'TTITITITI[IIII|||[r[lllflITTTITI_TI[IIIII!Fl]rI

v
)

N
V]

°
)

N
9}

n
[o]

N
[

N
[o]
(o]

N
N
%]

N
V)]
(o]

N
N
v

s
o
o

CLAY: Sandy; derk bryem

CLAY, Sandy; coth Pravel; i)
Cr“anb‘:’) ‘ ’

ceAy; MJ drgl Adart brocon

CLAY Umey Streals i1 k2"
Limestome rwq

CLAY: Sllﬁhérm w'.
graved ro b

DEPTH SAMPLE | SAMPLE OVA WELL
il . SOIL DESCRIPTION rmen | S E L o | o REMARKS
o None | Mone
CLAY:? 0"9‘0‘5 hamu_ b . £ T ’ -
CowV. “,'n_ M , r‘eooucf!d.‘f /5 ]
? ’/8”} b"“-m w
2.5 "C/‘N"h) 2.5
CMV: 6‘1‘/

)

5
recovered : 2.5 (5.

N
V]

o
(o]
b b b b b b

recovered: 207,
lagerat 11 5

N
we

15.0

N
o
|

N

[o]

(o]
llllLlLll

22.5 —

-
-
25.0 —
—4
-
-1
27.5 —
30.0 —q

ABBREVIATIONS AND SYMBOLS

$S—-DOriven Split Spoon
ST-Pressed Sheiby Tube

CA-Conlinuous flight Auger
. RC=-Rock Core

THD-Texas Highwoy Deporiment Cone OC~Driving Cosing
CT-%5" Conlinuous Somopler MO=Mud Orilling

HSA—Hollow Slem Augers
CFA-Continuous Flight Augers

WATER LEVEL

U At Complation
Y After Hours
¢ Woter on Rods

Factory—~Sloited
B°"°"‘ Cop %w.n Sereen
Sand Pock :]w.n Casing
gﬂenlonile Seol

Cement Croul Seol



RECORD OF
210 34
SUBSURFACE EXPLORATION

Project No.: //6/—052

Boring #: CHI 22-01M  pate Drilied: 3/oe |74/

—
Project: Carswell fpk::;/ﬂ;"" Depth of Boring: 26-5' Diameter of Boring: 75"
e
’-_/‘1"’"'7 wedl  ins Fne Depth of Well: 27.9 7 Diameter of Screen: 2*
D"_'"'"Q Co: G_‘_" AMarne ySne: Length of Screen: ;5! Diameter of Casing: 2“
Oriller: A.5. 7 Armpsom Length of Casing: /s, / Slot Size: ©.01 %
Drilling Method: 454 /c7-5 ' Logged By: 7.¢. 4i//s Well Malerial: PVC
DEPTH sawpie | sameie] ova weLL
eer SOIL DESCRIPTION pumitenll Rrvonten EPiall it REMARKS
(None |None
-— o o —
- CiRY: reddish- brown <) recovered 5'/5' j
t CLAY:! plastic, black .
-— 2.5 . ) 2.5
— CLAY: s:lg}mo&,; Pray ]
— - to Tan, mottling incréess .
[~ 30 lanrh oepth ' 5.0
E recevered 3/5'° -]
o e e e ] ]
[~ 73 | AMessin€ INTER VAL Possibly 7.5
E SAND N
l—- 10.0 5’9 0’5”.7' 5 100_:
- ~ND Y ! Sand Compontnt = ve ‘)5 3
- Fine g ramncad { coel-Sorted 5 E:F - recoveredl 4/ 7
—12.5 reddish brown ¢ redolish M :, 12.5 —
- tan ‘ =i ]
| . ‘:. E\':] 1 5.0-—:
— S 3 ’ U -
- i Yecovered |°)S .
s HEE R 17,5
C W= -
— 20.0 E? v 20.0—]
o SAND ! witA Some ?rm'd' =] ]
o J == 4) -
u Poorly Sorted wirh pebbles AEX ]
—22.5 l #p /¥ K= § 22.5 —
- = .
” = "
—25.0 :-
:—27.5
- LIimESTONE .
" w00 at TD= 285"
— — S ——
. ] ABBREVIATIONS AND SYMBOLS
$5-Driven dSPS,: ‘proo[nb =23 Factory—Siatted
S Contimsous Flight Auger HSA—Hollow Slem Augers WATER LEVEL Ejeantem cap BEF N "Seraen

. RC—Rock Core CFA-Conlinuous Flight Augers T Al Complslion Sond Pack Dw.“ Cosing

THO-Texas Highwaoy Depariment Cone DC-~Driving Casing ¥ Afier  Hours )
Cr-5" Continuous Samoler MD~-Mud Drilling ® Walter on Rods %Bentomle Seol

[E] Cement, Crowt Seat



RECORD O}FA\

)
k]

SUBSURFACE EXPLORATION

Project No.: //G/- 052
Project: CAagswell Phase Z
om0y Watt Inshakon

Drilling Co: Geo-Hamn e Lhc
Oriller: 4. S. Thompsomn
Drilling Method: 4/ sS4 /7= 5/

Well/Boring #: GML A2-02.4

Depth of Boring: J0.5/
Depth of Well: 30./7
Length of Screen: 257 '
Length of Casing: g’
Logged By: T, ¢, <fi/s

Date Drilled: 3/0% /94
Diameter of Boring: 7 4"
Diameter of Screen: 2 #
Diameter of Casing: 2%
Slot Size: .0/ ”

Well Malerial: PyC

DEPTH

SAMPLE | SAMPLE OVA

N N N N - - -
g n N o N w N
) o o o ) o )

Illl[llli|TIII|TIlr[iIT_TT|lflIlllrllflilTilrlllell'llllTlll‘

!
"
o
o

i

— 7.0, ar 30°¢*
Wroc&_

|

_

SS—Driven Split Spoon
ST-Pressed Sheiby Tube
CA-Conlinuous flight Auger

. RC=Rock Core
THO-Texos Highwoy Depariment Cone
CT7-5" Continuous Sampler

CFA-Continuous

HSA—Hollow Stem Augers

DC-Driving Casing
MD—-Mud Drilling

— SOIL DESCRIPTION wumsen| tvee | oro — REMARKS
o None |MNone
SILT! wrh Aumous ! < recovered 24°/5° ° 7]
Orpse /Y -
SAND: Coarsc ~Jren el ; ]
2.5 —\w&m Si/F ~ pravel; poor'ly 2.5 —]
Tk medivm yelinv-hruim .
SAND: fine - 7ruln¢‘(‘ well- WM 7 ldd)h“dl . .
5.0 Sortesd, fua.. 2 8- b ;5.0 —
recovered 2.5 '/S' ]
B begs of Sawel j
7.5 /7., ﬂ 3‘ ’ 7.5—1
SAND: wer: as a.bo,,c;
W1 occadional pebbles Y
10.0| 78 72" 5 Umitest recovery not 10.0
applec- recovered 2°/5'
able

12,

15.

L 17.5

P =N .

B loose Formatr

A= B

=P SAsce Freome 20.0

. 5:.

= 7D o (7’

=

..

= 22.5

LE

: *

o= o 25.0

‘.zE’.‘:

A=

=k 27.5

=K

‘:!

=

=l hardt (n.vc( 30.0 —]
— ]

HE

(o}

ll_Llllllll!lLlllLlLIlLllIllllll_lllllllllLl_ll

ABBREVIATIONS AND SYMBOLS
Esettom cap B GA5I00L 7 Slotted

WATER LEVEL

V At Completion
¥ Affer Hours
® Waler on Rods

Flight Augers

Sand Pock
@&nionile Seol

:] Well Casing

Y (emeat Grout Seal



RECORD OF

.8 > 0 e
‘uj» [ P ]

SUBSURFACE EXPLORATION

Project No.:

Hel- 05 2

(Well)Boring #: 6mI 22-034 Dale Drilled: 3/02/ 74

Project: (Cmeswere pPu. IC Depth of Boring: 32’6 %

_ AMemi o weL. InsTALaren Depth of Well: 32
Drilling Co: Eeo-starine Lre - Length of Screen: 20

Oriller: /7. S. T #ompsen Length of Casing: /5 ‘
Drilling Method: t4s5m4 /cr- 5" Logged By: .. Oelane

Diameter of Boring: ’75/¢"
Diameter of Screen: 2. *
Diometer of Casing: 2“
Slot Size: O-o01”

Well Malerial: PV(C.

DEPTH SAMPLE | sampLE] OVA wELL
— SOIL DESCRIPTION wussen | Tvee erw DESION REMARKS
NONE | NoME | unrnieiont® R
— o g

- LOAM; Sandy , Fine Franed /51 °
- ari. bnw‘r’o ? recovcred “ / ’ j
: 3% Lmasrrne Slad e/ —
— AND! Mmeduwn-Srumed, voery ¢ Layc —]
. B v G ey 7 ) Vory clasgcy. 2.5
= CLAY; 3FucZ, by with S11E* -
. $ine ~framed Janf, dm(.fmﬂ-brmn 7]
[:'— 5.0 (CLAY; w"bu’h , Silh , mitdim , 5.0—:
t 0’*«1«.- briwn Wi blaetfl recoverest 5‘/5 ]
blebs -
5.5 occusioned 5""{'”‘ 2.8
- pabhic w3 TRIS .
= inicrval ! runsdesd Jrorte |
[ 10.0 o Flar Rerreus-Cemerite -
— ' ads e e , 10.0—
- 1 recevered %.5°/5 ]
[~ "; -1
—12.5 o % 12.5—_1
- SAND! medinm fo coarse - e cobles to 2% 1A +his
~ so Jramend | Jua-te loese, dry, r-.,’r—:-"‘ it Uald - Sk oy - ]
P— . - '.:,';- 15.0 —
- SAND ! GRAVE.! Coarse -gramed, Not =9 recevercd 1.5,/41 -
- Clean, wer, uarfs $ W b-rownded WPP:‘,“' =P ]
_ M < =" -
[~ 5.5 [T Swubongulm, pebbies v | B = P v 17.5—
- ,,,E':’ -
- B B mirens 3
[ 20.0 | From C"""""‘?’) Rarl Fr | {en Theret lages 20.0—]
- SHALE : Somewohat hssie, (mj ’{,'E}";. S
- i : -
n M : j
r22-5 A= 22.5 —
- =S .
= = e
L —25.0 ..'J::“ 25.0 —
- n=g .
- ,L‘%u .
—27.5 ,;',{_3; 27.5 —]
- = N
- . e 4 .
—30.0 | D. e+ 32°6¢" un LImESTONE, 43 30.0 —]
_ moda“/h‘q W, 47'1/0:&0“, - .l}' ]

~1=1. Dyl

- LgAr §reg wilic erysts lhne Cerbomere =S very hard af 32°'¢ .
S — E—

. RC—-Rock Core

ABBREVIATIONS AND SYMBOL

SS~Driven Split Speon
ST-Pressed Sheidy Tube
CA-Continuous flight Auger WATER LEVEL
U At Compiastion
Y After Hours

® Waler on Rods -

HSA~Hollow Stem Augers
CFA-Conlinuous Flight Augers
DC-0Oriving Casing

MD=-Mud Drilling

THO-Texos Highwoy Deporiment Cone
C1-5" Continuous Sompler

¥ HNU net wo»lcf;»j

Bo"om Cap %
Sond Pack
%Benlon:le Seol

Factory—Slotted
Well Screen

D Well Cosing

f2 G mene Crout Seol




D RD OF
(aEoManme | RECO 217 w7
== SUBSURFACE EXPLORATION

Project No.: //&/-0 52 (Well)Boring #: Grr22-0494 Dale Drilled: 2/.22/5#
"
Project: Carsweut Phase IL Depth of Boring: 23' 5 Diameter of Boring: - g
/‘t{'.nm / Installe Depth of Well: 23" Diameter of Screen: 2%
Drilling Co: Geo- larine The . Length of Screen: ,0“ Diameter of Casing: 2 “
Oriller: 4. S. 7 homgo3om Length of Casing: /5’ Slot Size: 0.-0/%
Drilling Method: #54 /c7- 5 logged By:L.4.Delerno  Well Malerial: PVC-
DEPTH SAMPLE | saMPLE] OVA weLL
— SOIL DESCRIPTION wossen | vvere | orw REMARKS
WNone None
— O v — —
- LOAM, dandy, dark bram-gray <] EE | ecoverea s7/57 ° .
— CLAY i with fine —prames 2 i': ]
[~ 2.5 |Send> dearie olwe ey PRV = _‘;, ;fj 2'5_:
- Oronge motles e E —1
20 P -
- 0d -
u = ’fj -
— 5.0 SOND: mediaim - ner, cack - LR R 5.0 —]
= Sortedd, werts claqij, = v r /| recovered 3’ /S" 7
- red- bro I | Loose Sandd -
— 7.5 | SAND! Finer- ned v Mmoo - P 7.5—
- vy clud ol red - ._J
- layesy thaw ab;uc)wu-aor/ul - .'.; C:Ior-:s n Y .
[~ LAY Slhet ), s, /‘.7' n e tavem E‘_; “-'; reon, Jlee—ge, lack N
— 10.0 ;‘:“" myrey P % 10.0 —]
- NMD: Frne v medium- ot 4 5 S—/ —
- very clayey , Sheksf, ,.,\(,#L,c ’ = = recoverce] 5/ -
- Numge brovm « gr-g des> R -
125 Gla—,t?), occasimal Smai Lt 12-57
- round pesyle stnca by 17T ES ]
—15.0 SWIJQ, "%’ 15.0 —]
o AND: MeAlM‘ MMCJ) N '/' . ’ 7
t well - scured a“.z, l?za} , = recoverce 2.5 /5' n
- Kt g A e 9 = -
— 17.5 L‘1 ?r«” I 1A 17.5—
- . ., -y
- Prece- | 1N N
— 20.0 cablc ) e 20.0
L B |chengedd 2 bt
- P = N Il
o [ cu.#m7s.') Wewtrorsd SHRE ! 44| | hard (agqev af oy ]
t‘—-zz.s Sy, mecdism = f':«lé'l-i had lasec ar 22 s —]
- LIMESTONG! yohite; bine -grameq, Ha e 22% ¢ ]
- arg tlaceons _
l—25.0 2s5.0 —§
- .
—_— t 7]
. 7.0 23'3° ]
—27.5 27.5 —
- -4
__30.0 v 30.0 —
B ]
S5-Deiven Sqit Spo ABBREVIATIONS AND SYMBOLS
wen ¢ on - F ° -s '
(s:::r:;:n::::ouih;:fghl‘::.ger HSA~Hollow Sfem Augers WATER LEVEL B°"°m Cap B woo‘il' ?crol?\'.d
. RC-Rock Core CFA-Continuous Flight Augers @ At Complefion Sond Pock E:]w.“ Cosing

THD-Texos Highway Deportment Cone DC-—DOriving Casing ¥ Afler  Hours )
CT~5* Conlinuous Sompler MO-Mud Orilling ® Woler on Rods Eaenlomle Seol

Cemenr Crout Seat



RECORD OF B
SUBSURFACE EXPLORATION

Ly X% BD]

6]

Project No.: //6/-052
Project: Ca vwell Phate L
Aor P cdete Jnsrw llatfair
Drilling Co: Geo- taserne SHc
Driller:

/- S. 7Arngirr

Depth of Boring: //°
Depth of Well:
Length of Screen: 5 '
Length of Casing: @

1087

Boriﬂg f:GmI22-054 pgte Drilled: R/23/74
Diameter of Boring: ’7’93'
Diameter of Screen: 2~
Diameter of Casing: 2~
Slot Size: B.ps ~

SS~Driven Split Spoon

ST-Pressed Sheiby Tube

CA-Continuous Flight Auger
RC—Rock Core

THD-Texos Highway Deporfment Cone OC-Driving Casing
C1-5* Continuous Sompler MD~Mud Drilling

HSA-Hollow Siem Augers
CFA-Continuous Flight Augers

WATER LEVEL
T At Complelion -

¥ Alter

Hours

® Woler on Rods

Drilling Method: &/s4 /CcT-5 7 Logged By:/ ./. Well Material: PrC.
g &/ﬁ-ﬂd
DEPTH sAMPLE | samPLE| OVA WELL
FEET SOIL DESCRIPTION wusmsen | TyrE erw pesian REMARKS
° SYone None
N e o —

E— ~\_LOAM. Sandy, durk broun < | s | ecoverad 151 7
n CLAY: 50/7 ‘medlicem brewom ol 1 a
= @ Semsl Qe vel ( hewt s g =1 rerval ~

AT 25 |white petbotes “H Y rocLs}“"“ 2.5
- =i at . R
— SAND : $re cGrames ; E' = ]
- _\b“‘g 4 7 oy Y ::’{ {i‘ ]
—— 5.0 P o ' 5.0 —
[ SAND GKﬁUEL. e vl [ -0
-~ browm, ‘47 A bhzj i< Z- recovered 2.5/5, Z
- wrTh Sub. .('a, (Amcarmc, A= ]
— 7.5 cbbics to (Ve :nzf’:? 7.5
» SAND: medusim . pramed, clayey, =R n
t Publq, brown o red- brown "5 ,' V ]
— S. >: i - B X
—  yo.0 -\P:;/:g”’ ne 71“/’5“) ch, ey, re &g' I0.0-—j
- CLAY: 3heky: Somdes; dariC recovercsl 510 Z
[~ [glwc —freey with w fmac(. -
:—-12.5 TDe* //I al basc 12.5—)
t on gray LimESTONE ]
— 5.0 15.0 —]
- ]
b -
— 17.5 17.5—]
= -
| -
— 20.0 20.0—
- —
= 4
u n
| 22.5 22.5 —]
[~ n
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SUBSURFACE EXPLORATION

Project No.: //6/—052

Project: Carswel! Phase I
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Orilling Co: Geo- Marmne inc.
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SUBSURFACE EXPLORATION

Project No.: //6/—05 2.
Project: Carswell Pha,seﬁ
Nyt L0l LnStallahor
Drilling Co: Geo- Marine Jhe.
Oriller: H.S. 7hompsen
Drilling Method: 4 S5A /C7T-5'
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Project No.:
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APPENDIX E

Drum Disposal Documentation
(No drums have been disposed
as of the date of this report)
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APPENDIX F

Safety, Health, and Emergency Response Plan (Revised)
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SAFETY, HEALTH, AND EMERGENCY RESPONSE PLAN
(SHERP)

PHASE 1
GROUNDWATER SAMPLING, SUBSURFACE SOIL DELINEATION, &
MONITOR/EXTRACTION WELL INSTALLATION
FOR
. US AIR FORCE PLANT NO. 4
FORT WORTH, TEXAS

Prepared for:

Department of the Army
Fort Worth District Corps of Engineers
Fort Worth, Texas 76102-0300

Contract # DACA63-91-D-0061
Modification to Delivery Order #0052

Prepared by:

N
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=

Geo-Marine, Inc.
550 East 15th Street
Plano, Texas 75074

(214) 423-5480°

February 1994
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FIELD ACTIVITIES

The Phase II Groundwater Sampling, Subsurface Soil Delineation, and Monitor/Extraction Well
Installation field program at U.S. Air Force Plant No. 4 will include the following elements:

»

»

»

»

»

»

Locate approximately 140 client-determined groundwater sampling locations
Locate approximately five client-determined soil sample borehole locations
Accurately plot all sampling locations on base map

Check all sampling sites for surface obstructions, underground utilities and other
structures with assistance of appropriate private utility and government personnel

Sample groundwater using truck-mounted penetrometer sampler for solvent and petroleum
analyses

Drill boreholes through soil to bedrock and sample groundwater for solvent and
petroleum analyses

Drill and develop extraction/monitor wells as required by the client and sample the
groundwater

Analyze all groundwater samples on site using method 8021 in a mobile laboratory tfor
client-specified compounds

Describe subsurface soil column at all sample stations using either visual soil descriptions
(borehole locations) or electronic ("piezocone") protiles which have been calibrated with

an actual, described soil column (penetrometer locations)

Pressure grout all penetrometer holes and boreholes to the surface and repair surface to
pre-investigation condition

Decontaminate aff subsurface penetrometer, driiling, and sampling equipment between
each station

Drum all decontamination liquids and all drilling soil cuttings and tluids for future
analyses as needed for proper disposal

Monitor breathing space air with HNu at each sample location for elevated levels of
organic vapors

Monitor drilling operations with explosimeter for possible explosive atmosphere

[£9]
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2.0 RESOURCES

Reference documents used in the development of this Safety, Health, and Emergency Response
Plan (SHERP) include:

OSHA regulations in 29 CFR 1910

US Army Corps of Engineers Safety and Health Requirements Manual EM 385-1-1
Geo-Marine, Inc. Corporate Safety Manual

NIOSH Pocket Guide to Chemical Hazards (1990)

Chemical Hazards of the Workplace by Proctor, Hughes, & Fischman (1989)
Merck Index: an Encyclopedia of Chemicals, Drugs, and Biologicals (1989)

NIOSH Guidance Manual for Hazardous Waste Sites (1985)
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KEY PERSONNEL

Geo-Marine, Inc. (GMI) and subcontract personnel responsible for the sate completion of this
project include:

»  GMI Corporate Safety Committee Chair - Mary Alice Garza

»  GMI Project Manager - Lyle Winnette

» GMI Field Supervisor - Louise Delano

»  GMI Sampler - Tony Mills

» GMI Site Safety Officer - Tony Mills

»  GMI Driller - Hubert Thompson

» GMI Driller’s Helper - Tony Milis

» GMI Decon Technician - Lambert Lewis

» Laboratory Subcontractor Supervisor - not available

» Laboratory Subcontractor Technician - not available “

» Penetrometer Equipment Subcontractor Supervisor - not available

» Penetrometer Equipment Subcontractor Operator - not available

3.1 Corporate Safety Committee Chair/Project Manager

The GMI Corporate Safety Committee Chair and Project Manager will‘ have the ult'imatc
responsibility for implementation of all parts of the SHERP and to make certain that all applicable
federal, state, and local safety regulations and guidelines are followed.

32 Field Supervisor

The Field Supervisor will observe field activities of GMI and subcontractor personnel tf’ insure
that safety and health procedures outlined in this SHERP are followed. The Field Super.wsor will
assure that daily calibration of the HNu, measuring of background ambient air for or.ganlg Vapors,
and recording of such data be done in the vicinity of each penetrometer or dfillmg site. 'Iihe
Field Supervisor will also assure that an explosimeter is used at each drilling site to monitor tor
explosive atmosphere. The meter will be periodically checked during operations.
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3.3 Site Safety Officer

The Site Safety Officer will oversee all tield procedures to check that SHERP guidelines are
followed. The Site Safety Officer has the authority to invoke disciplinary action in the event any
stipulations of the SHERP are willfully ignored and to suspend field activity for safety and/or
health reasons. Specifically, the responsibilities of the Site Safety Officer include:

organizing the field sampling area so that support facilities are in uncontaminated areas
introducing the field operations to the local emergency response/accident personnel

overseeing appropriate use and care of personal protective equipment (PPE)

monitoring external physical conditions, especially temperature, wind strength and
direction, and potential for electrical storms

running site safety meetings as needed (Site Safety Review form attached)

responsibility for all verbal and written notification of the COE in the event of any
emergencies, accidents, or injuries

3.4 Field Sampler

The Field Sampler will make certain that the appropriate PPE is worn and used and that the
samples are collected with decontaminated equipment using procedures which minimize the
potential of exposure via either respiration or eye/skin contact. The Field Sampler will also
monitor organic vapor levels in breathing air space and check for explosive atmosphere whenever
one or both of these tasks are delegated to him.

35 Subcontractor Penetrometer Supervisor and Equipment Operator

Subcontractor personnel will operate the sampler in a safe manner and will insure that the
appropriate PPE is worn and used and that proper decontamination procedures are carried out.
They will insure that each sampling site is left clean and undisturbed.

3.6 Subcontractor Laboratory Technician and Supervisor

Subcontractor personnel will operate the mobile lab equipment in a safe manner and will wear

and use appropriate PPE. They will insure that all required analytic methodology and QA/QC
procedures are used and documented.
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3.7 Driller and Technicians

Each member of the drilling crew will exercise care at all times around the drilling rig and
associated equipment. Protective head gear and foot gear will be worn at all times. and
appropriate PPE will be readily available to be used when necessary. Decontamination, using
approved methods and materials, will be done at a client-designated location for all sampling-
related equipment between each location.

3.8 Field Team

Each member of the field team individually has the responsibility to read, understand, and follow
each section of this SHERP. Each team member will attend all site safety meetings called by tl}e
Site Safety Officer and will acknowledge his authority to upgrade PPE or to evacuate the site in

the event of emergency health or safety situations. Any unsafe work practices will be reported
to the Site Safety Officer immediately.
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PERSONAL PROTECTIVE EQUIPMENT
The appropriate level of PPE for this project will be either level C or level D. The determinant
will be the concentration of airborne organic vapors measured in the atmosphere in the sampling
location area.
4.1 Level D PPE
Level D protection includes long sleeve shirt and trousers, hard hat, steel-toed boots. and gloves.
When splashing is likely, boots and gloves should be made of rubber and clothes and skin
protected with liquid-resistant coveralls like tyveks. Goggles or safety glasses will be available
on site for eye protection.
4.2 Level C PPE
Level C protection includes all the elements of level D plus the addition of an air purifying

respirator with the appropriate chemical cartridges, either half or full face. Air purifying
respirators for all crew members will be readily available on site at all times.

DOCUMENTS

The GMI Project Manager will maintain safety and health records on file which document the
following for each team member:

(a) annual occupational health examination with physician clearance to wear a respirator

(b) OSHA-approved 40-hour hazardous material handling course or 8-hour refresher within
the last 12 months

(©) successful respirator fit-testing performed
In addition, one member of the GMI team has current certification as an OSHA Supervisor

Copies of OSHA certifications for the GMI team are attached. Other related documents are
available for review on request.
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GEO-MARINE, INC.
SITE SAFETY PLAN

GENERAL INFORMATION

PROJECT TITLE/NUMBER: Phase II - Groundwater Survey at U.S. Air Force Plant No. 4

PROJECT MANAGER: Lyle Winnette

PROJECT LOCATION(S): Fort Worth, Texas

PLAN PREPARED BY: Louise Delano and Tony Mills DATE: July 14, 1993
PLAN APPROVED BY: Lyle Winnette DATE: July 15, 1993
PLAN REVIEWED BY SITE SAFETY OFFICER: Tony Mills DATE: July 16, 1993

SCOPE/OBJECTIVE OF WORK: Sample groundwater at 140 client-determined penetrometer

sites and at 5 client-determined soil boring sites for analysis for TCE, BTEX. and other organic

compounds. in order to establish boundaries of plume(s) of affected water. Based on results.

drill, and install up to 25 monitor and/or extraction wells as client directs. _

PROPOSED DATES OF FIELD ACTIVITIES: February 2, 1994 - Phase [I

SUMMARY:
Overall Chemical Hazard: low [ ] moderate [X ] serious [ ] unknown | ]
Overall Physical Hazard: low [ ] moderate [X ] serious [ ] unknown | |



P RGEI 6
GEO-MARINE, INC.
SITE SAFETY PLAN
SITE/WASTE CHARACTERISTICS
WASTE TYPE(S):
gas/vapor [ ] liquid [X ] sludge [ ] solid [X ]
CHARACTERISTICS:
flammable/ [ ] volatile [X ] corrosive [ ] acutely [ ]
ignitable toxic
explosive | ] reactive [ ] carcinogen [ ] radioactive [ ]
other:
PHYSICAL HAZARDS:
overhead [X ] confined space [ ] below grade [ ] trip/fall [X ]
puncture [ ] burn [ ] cut [ ] splash [X ]

noise [ ] other:

BRIEF SITE HISTORY/DESCRIPTION, INCLUDING UNUSUAL FEATURES (see Scope of
Work for details):

A confirmed plume of TCE has been migrating across the base from multiple sources presumed
to_include Plant #4 (Lockheed, formerly General Dynamics) and a drum storage area adjacent

to the west side of the golf course. One or more jet fuel releases may also have affected local

groundwater.

LOCATIONS OF CHEMICALS/WASTES: extent of plume(s) not yet delineated
ESTIMATED VOLUMES(S) OF CHEMICAL/WASTES: volume(s) of chemicals unknown

Site currently in operation yes [X ] no[ |



GEO-MARINE, INC.
SITE SAFETY PLAN

HAZARD EVALUATION

List hazard by task (i.e. drilling, sampling, etc.); number tasks; assign physical and chemical
hazard(s) and evaluation (s):

CHEMICAL HAZARD/ PHYSICAL HAZARD/

NO. TASK EVALUATION EVALUATION

1 air_monitoring fumes/slight none/none

2 "punching" holes fumes/slight heavy equipment usage/slight
3 drilling holes fumes/slight heavy equipment usage/slight
4 collecting samples splashing/slight none/none

3 well development _splashing/slight minor/slight

6 equipment decon splashing/slight steam burn/slight

7___ sample analyses splashing/slight none/none

8 drum contents sampling _splashing/slight drum moving/slight to none

Completed Hazard Evaluation forms attached for each major known contaminant?
yes [X ] no[ ]

If not, why?

HAZARD CONTROL

Task-associated chemical hazards on the site include fumes and possible splashing by
contaminated water. The possibility of either occurring is considered slight. Splashing can be
prevented or mitigated by watchfulness, care, and the appropriate use of PPE. Fume
accumulation is unlikely in the open air setting of the sampling locations; however, the consistent
and regular use of an air monitor will detect any above-background levels of organic vapors so
that chemical respirators can be put on and/or the site evacuated if needed.

Task-associated physical hazards on the site include injury from heavy equipment, back inju_ry
from improper lifting, and season-related heat stress. All are considered preventable. Potential

10
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for injury from heavy equipment can be minimized by attentiveness to proper prqcedures. Injury
from lifting or carrying can be minimized by sensible practices (including wearing a safety belt)
and the appropriate use of transporting equipment such as a dolly for dFums and drill stem. To
minimize the possibility of heat stress, the Site Safety Officer will monitor temperature and heat

index. Fluids will be available on site at all times and rest breaks will be taken as deemed
appropriate by the Site Safety Officer.

11
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GEO-MARINE, INC.
SITE SAFETY PLAN

SITE SAFETY WORK PLAN

SITE CONTROL: site maps are attached

perimeter identified [X ] work area(s) identified [X ]
(by sample points pending utility clearance)

contaminated area(s) [ | decontamination station(s) [ ]
(not yet delineated) (will be located near site)

ANTICIPATED LEVEL OF PROTECTION TO BE USED:
(cross-reference with task numbers from Hazard Evaluation section):

Task No. Anticipated Protection [ evel*

1 level D
2 level D
3 level D
4 level D
S level D
6 level D
7 level D
8 level D

* with capability to go immediately to level C if conditions (as described on the following page)

warrant

NOTES:

1.) Anticipated amounts and contamination levels of hazardous materials will not require the

specific designation of site control zones.

2.) All sampling procedures will be performed outdoors in an open air setting on level

ground. Confined space and/or below ground situations will not be encountered.

12



GEO-MARINE, INC.
SITE SAFETY PLAN

SITE SAFETY WORK PLAN (cont.)

ACTION LEVELS FOR

(I.) UPGRADE TO LEVEL C PPE, INCLUDING USE OF CHEMICAL RESPIRATOR:
(Il.) EVACUATION OF WORK ZONE FOR REASSESSMENT OF CONDITIONS:

L. If field team members are operating in level D PPE and organic vapors are 5 ppm or
more above local background, they will either upgrade to level C PPE, including APRs
with chemical cartridges, or evacuate the site at the discretion of the Site Safety Officer.

II. If field team members are operating in either level D or level C PPE and organic vapors
exceed 1,000 ppm above local background, they will immediately evacuate the site
following instructions from the Site Safety Officer.

Air monitoring to determine background levels and to check for the below listed organic vapor
action levels and explosive limits will be performed at each sample location using an HNu and
an explosimeter. Both machines will be calibrated daily using accepted calibration procedures
and checked frequently during the day.

Samples of the two air monitoring forms are attached; complete monitoring records will be
maintained on site throughout the project.

The HNu does not identify compounds; therefore, it will be assumed that readings above local
background result from contaminant vapors. The numbers used below represent the worst case
scenario, i.e., they are consistent with guidelines for benzene and vinyl chloride, the two most
hazardous substance which might be encountered during this project.

Level D: 0, <19.5% or >25%
explosive atmosphere 10% to 25% LEL
organic vapors 0 to 1 ppm
particulates > __ mg/m NOT APPLICABLE
other

Level C: 0, <19.5% or >25%
explosive atmosphere >25% LEL
unknown organic vapor 1 to 5 ppm
particulates > __ mg/m NOT APPLICABLE
other

13
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GEO-MARINE, INC.
SITE SAFETY PLAN

SITE SAFETY WORK PLAN (cont.)
DECONTAMINATION SOLUTIONS & PROCEDURES:

All cone-penetrometer, drilling, and sampling equipment will be decontaminated between sample

locations at a decon station picked by the client. Large equipment will be steam-cleaned with

hot water and non-phosphate. non-volatile cleaner. Hand-sampling equipment will be decontam-

inated by hand, using the same cleaner. All equipment will be rinsed thoroughly. and the sam-

plers will have distilled water final rinse.

PERSONNEL DECON PROTOCOL:

All disposable PPE will be decontaminated and disposed of as "clean trash". Goggles. outer

gloves, and APR (if needed) will be cleaned with appropriate cleaners/sanitizers for reuse.

WORK LIMITATIONS (TIME OF DAY, WEATHER, ETC.):

Work limitations include: weekdays 8 A.M. to 5 P.M.

set by client

ing shut-down), and heat stress. To reduce incidence of heat stress induced by temperature, fre-

quent breaks will be taken and adequate fluids will be available at all atimes for consumption.

14
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DISPOSAL OF INVESTIGATION-DERIVED MATERIALS (DECON WASTE, CUTTINGS,
ETC.):

sampled water not

All investigation-derived waste materials, including but not limited to:

retained for analyses, (2) drill cuttings. (3) groundwater encountered during drilling. and (4

decon waste water, will be contained on site in a client-designated location in sealed 55-gallon

drums. until analytic results indicate proper mode and location of treatment and/or disposal.

SAMPLE HANDLING PROCEDURES (INCLUDING PPE):

Samples will be collected, handled, and analyzed by personnel wearing protective coveralls and
latex surgical gloves if appropriate. Samples will be handled with care, kept on _ice, and anal-

yses will be conducted in a timely fashion.

15
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GEO-MARINE, INC.
SITE SAFETY PLAN

EMERGENCY INFORMATION

LOCAL RESQOURCES
PHONE NUMBERS/NAMES OF INDIVIDUALS/ADDRESSES AS APPLICABLE:

Ambulance: 911

Hospital Emergency Room: 882-3333
(map with route to hospital is attached)

Poison Control Center: 1-800-441-0040

Police (local, county, state): 911 (emergency) 335-4222 (non-emergency)
Fire Department: 911 (emergency) 332-2131 (non-emergency)

Airport: Meacham Airport 624-1127

Regulatory Agency Contact (EPA, TNRCC, etc.): EPA 214-655-6444 TNRCC (district) 214-
298-6171

QA/QC Laboratory: US Army Corps of Engineers Southwestern Division Laboratory, 4815 Cass
St.. Dallas, TX 75235-8011 CONTACT: Steven Brooks at 214-905-9130

Client Contact: Randy Niebuhr (817) 334-3223

SITE RESOURCES
PHONE NUMBERS/NAMES OF INDIVIDUALS/ADDRESSES AS APPLICABLE

Site Contact: (817) 782-5000 (Carswell switchboard), LLaw Enforcement 782-5200

Site Emergency Contact: Bobby Hernandez (Base Conversion Agency) 731-8973.

Water Supply Source: available on site

Local Telephone Number (Base Utilites, etc.)/Location: Alan Flolo/Air Force Base Conversion

Agency (817) 731-8973, ext. 18
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GEO-MARINE INC.
HAZARDOUS COMMUNICATION PROGRAM
PROJECT NAME: Phase II - Groundwater Sampling, Carswell Air Force Base
PROJECT LOCATION: Carswell Air Force Base, Fort Worth, Texas
PROJECT NUMBER: 1161-052
DATE(S): February 2, 1994

This written hazardous communication program follows the requirements specified in 29 CFR
1910.1200 (OSHA) and includes the following components:

L. proper labelling of all containers of hazardous chemicals which includes accurate
identification of contents, appropriate hazard warnings, and complete name and
address of manufacturer

II. complete and readily available list of all chemicals present on site

III.  readily available material safety data sheets (MSDS) for all chemicals either used
or produced at the site

IV.  employee training which includes:
detection methods for hazardous chemicals
monitoring methods for hazardous chemicals
emergency procedures in the event of a release
safe work habits

types of personal protective equipment (PPE) and the
appropriate usage of PPE

17



II.

II.

V.

Are all containers of hazardous chemicals on site properly labelled?
yes no not applicable/reason

Is there a complete list of all hazardous chemicals on site readily available?
yes no not applicable/reason

Are there MSDS sheets readily available for all hazardous chemicals used or produced
on site?

no not applicable/reason

Employee Training:

OSHA 4Q Hour Training?
@ no not applicable/reason

Other training? (specify)

What hazardous chemical detection method(s) are used on site?
Mobile lab will i all samples for halogenated hydrocarbons and for petroleum
hydrocarbons using method 8021

What hazardous chemical monitoring method(s) are used on site?
HNu will be used for monitoring air space at each sample location :
Explosimeter will be used to check for explosive atmosphere at each drilling site

What emergency procedures are in place in the event of a release?
Emergency Phone Numbers:

fire: 911 police: 911 ambulance: 911

Route to nearest hospital (map is attached): o
Roaring Spring Rd. southeast from base to 1-30. East on 1-30 to Summit exit.
South on Summit to Pennsylvania. East one block to Harris Methodist Hospital
at 1301 Pennsylvania Ave.

What level of PPE is used at the site? (include specifics of clothing and equipment):

Level D with hardhats, steel-toes boots, safety goggles, and latex gloves.
Rubber boots, rain suits, and impervious coveralls will be available.
APR with organic vapor cartridges will be available in case action level exceeded.

- t . -
Printed name of person completing form: __ | oMy C. Mils Title: GEoLoau<™

Signature: J\N@Q(KS‘M,

18
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ATTACHMENTS

Site Safety Review Form
GMI Employee OSHA Certifications
Hazard Evaluation Forms
Site Maps
Air Monitoring Forms
Route Map to Hospital
Equipment List



GEO-MARINE INC.
HAZARD EVALUATION OF CHEMICALS
Project Number/Name: 1161-052/Groundwater Survey at USAF Plant #4, Fort Worth, Texas

Chemical Name: Trichloroethene DOT Name/UN Number: UN1710 CAS Number: 79-01-6

References Copsulted: (circle):
NIOSH/OSHA Pocket Guide Verschueren Merck Hazardline Chris ACGIH

Toxic & Hazardous Safety Manual Other

Chemical Properties;

Chemical Formula: CHCI=CCl, Odor Characteristic: chloroform-like LEL: 8% UEL: 10.5%

Molecular Weight: 131.4 Physical State: liquid Solubility (Water): non-soluble Boiling Point: 189°F.
0.1% @ 77°F.)
Flash Point: 90°F. Freezing Point: -99°F.  Specific Gravity: 1.46  Vapor Pressure/Density: 58 mm.

Incompatibilities: strong caustics, chemically active metals, e.g. Na, Be, Li, Mg, Ti, & Ba

Biological Properties

TLV-TWA: 25 ppm (NIOSH) PEL: 50 ppm STEL: 200 ppm Odor/Odor Threshold:
IDLH: Human: 1000 ppm Aquatic: Rat/Mouse: LD, = 4.92 ml’kg
LC = 8000 ppm

Route(s) of Exposure: inhalation, ingestion, skin/eye contact
Carcinogen: suspected Teratogen: Mutagen:

Handling Recommendations (including personal protective clothing, equipment, & measures):
use goggles and impervious clothing if possibility of splashing
use respirators if strong fumes identified

Monitoring Recommendations: area air monitoring with OVA, HNu: IP = 9.45 eV

Disposal/Waste Treatment:
Allow area of spill or leak to ventilate and remove ignition sources. Follow EPA, DOT, State and Local

disposal regulations.

Health Hazard & First Aid: irrigate eyes immediately if splashed; seek immediate medical attention if ingested;
wash skin with sap if splashed; remove to fresh air and administer resuscitation if necessary if overcome with
fumes.

Symptoms: Acute: vertigo, nausea, eye/skin irritation, cardiac arrhythmia
Chronic: target organs include respiratory system, heart, liver, kidneys, skin
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GEO-MARINE INC.
HAZARD EVALUATION OF CHEMICALS

Project Number/Name: 1161-052/Groundwater Survey at USAF Plant #4, Fort Worth, Texas
Chemical Name: Vinyl Chloride DOT Name/UN Number: Vinyl Chloride/UN1086 CAS Number: 75-01-4

References Consulted: (circle):
IOSH/OSHA Pocket Guide Verschueren @Hazardline Chris ACGIH

Toxic & Hazardous Safety Manual Other 29 CFR 1910.1017

Chemical Properties:

Chemical Formula: CH,=CHC] Odor Characteristic: pleasant at high conc. Flammable Limits:

Molecular Weight: 62.5 Physical State: Gas/Liquid Solubility (Water): 0.01% Boiling Point: 7° F
Flash Point: -112°F Freezing Point: -256°F Specific Gravity: 0.9 Vapor Pressure/Density: > 1 atm.
Incompatibilities: Copper, oxidizers, aluminum, peroxides, iron, steel LEL: 3.6% UEL: 33%

Biological Properties:
TLV-TWA: 0.5ppm PEL: 1ppm STEL: 5 ppm Odor/Odor Threshold:

IDLH: Human: Carcinogen Aquatic: Rat/Mouse:

Route(s) of Exposure: Inhalation.

Carcinogen: confirmed in humans Teratogen: Mutagen:

Handling Recommendations (including personal protective clothing, equipment, & measures):

At 2 ppm above background use APR with OV cartridges; above 10 ppm use gas mask APR or full face
powered APR; above 25 ppm use supplied air respirator; above 100 ppm use SCBA. Remove or control
ignition sources. Keep fire extinguisher available. Keep containers in a well ventilated area.

Monitoring Recommendations: HNu, GC/FID, OVA, Drager tube for Vinyl Chioride IP = 9.99 eV

Disposal/Waste Treatment:
Allow ventilation in area of leak and remove ignition sources. Follow EPA, DOT, State and Local disposal
regulations.

Health Hazard & First Aid:
Flammable Gas. If inhaled, give respiratory support. Skin contact can result in frostbite. Get medical
attention immediately. Narcotic in high concentrations.

Symptoms: Acute: Weakness; abdominal pain
Chronic: GI bleeding; heptomegaly; pallor or cyan of extremities
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GEO-MARINE INC.

HAZARD EVALUATION OF CHEMICALS

Project Number/Name: 1161-052/Groundwater Survey at USAF Plant #4, Fort Worth, Texas

Chemical Name: Benzene DOT Name/UN Number: Benzene/UN1114 CAS Number: 71-43-2

References Consulted: (circle):

TOSH/OSHA Pocket Guide Verschueren azardline Chris ACGIH

Toxic & Hazardous Safety Manual Other ___29 CFR 1910.1028

Chemical Properties:

Chemical Formula: CH, Odor Characteristic: pleasant, sweet, aromatic LEL: 1.3% UEL: 7.9%

Molecular Weight: 78  Physical State: Liquid  Solubility (Water): 0.07% Boiling Point: 176°F

Flash Point: 12°F Freezing Point: 42°F Specific Gravity: 0.879 Vapor Pressure/Density: 75 mm Hg/2.7
Incompatibilities: Strong oxidizers, many fluorides & perchlorates, nitric acid

Biological Properties:

TLV-TWA: 0.5ppm PEL: 1 ppm STEL: 5 ppm Odor/Odor Threshold:

IDLH: Human: 2000 ppm Aquatic: Rat/Mouse: LD, orally = 3.8 ml/kg
Route(s) of Exposure: Inhalation, ingestion, dermal contact, eye contact.

Carcinogen: suspected in humans Teratogen: Mutagen:

Handling Recommendations (including personal protective clothing, equipment, & measures):

At 2 ppm above background to 10 ppm, use half mask with OV cartridges; above 10 ppm use full-face APR.
Above 50 ppm use PAPR (powered APR); above 100 ppm use supplied air positive pressure air respirator;
above 1000 ppm use SCBA. Remove or control ignition sources. Keep fire extinguisher available. Keep
containers in a well ventilated area.

Monitoring Recommendations: HNu, GC/FID, OVA, Drager tube for Benzene IP = 9.24 eV

Disposal/Waste Treatment: Keep area ventilated near spill or leak, and remove ignition sources. Follow EPA,
DOT, State and Local disposal regulations.

Health Hazard & First Aid:

Highly Flammable Liquid. Immediately wash with water if eye contact. Use soap and water when skin
contact has occurred. If inhaled, move person to fresh air. Use mouth to mouth resuscitation if person has
stopped breathing. Get medical attention immediately if swallowed; do not induce vomiting.

Symptoms: Acute: Due to ingestion and inhalation: dizziness, staggering gait, nausea,
headaches, restlessness, convulsions, euphoria, pulmonary edema.
Chronic: Fatigue, nervousness, red skin, leukemia, bone marrow depression.
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GEO-MARINE INC.
HAZARD EVALUATION OF CHEMICALS

Project Number/Name: 1161-052/Groundwater Survey at USAF Plant #4, Fort Worth, Texas

Chemical Name: Toluene DOT Name/UN Number: Toluene/UN1294 CAS Number: 108-88-3

References Consulted: (circle):

NIOSH/OSHA Pocket Guitde Verschueren @lazardline Chris ACGIH

Toxic & Hazardous Safety Manual Other

Chemical Properties:

Chemical Formula: C.H;CH, Odor Characteristic: pungent, sweet, aromatic Flammable Limits:

Molecular Weight: 92.1 Physical State: Liquid  Solubility (Water): 0.05% Boiling Point: 232°F

Flash Point: 40°F Freezing Point: -139°F Specific Gravity: 0.87 Vapor Pressure/Density: 20 mm Hg
Incompatibilities: Strong oxidizers LEL: 1.2% UEL: 7.1%
Biological Properties:

TLV-TWA: 100 ppm PEL: 100 ppm Ceiling: 150 ppm (REL) Odor/Odor Threshold:

IDLH: Human: 2000 ppm Aquatic: Rat/Mouse: LDs, orally = 7.53 g/kg
Route(s) of Exposure: Inhalation, ingestion, dermal contact, eye contact.

Carcinogen: Teratogen: Mutagen:

Handling Recommendations (including personal protective clothing, equipment, & measures):
Use APR with chemical cartridges above 1000 ppm (Level C). Above 2000 ppm use SCBA or evacuate site.

Monitoring Recommendations:
HNu, GC/FID, OVA, Drager tube for Toluene
IP: 8.82 eV

Disposal/Waste Treatment:
Ventilate spill or leak and remove ignition sources. Follow EPA, DOT, State and Local disposal regulations.

Health Hazard & First Aid:

Flammable Liquid. Immediately wash with water if eye contact. Use soap and water when skin contact has
occurred. If inhaled, move person to fresh air. Use mouth to mouth resuscitation if person has stopped
breathing. Get medical attention immediately if swallowed; do not induce vomiting.

Symptoms: Acute: Fatigue, weakness, confusion, euphoria, dizziness, headaches, dilated pupils,
insomnia, nervousness
Chronic: Paresthesia, dermatitis, kidney or liver damage, anemia, bone marrow

depression.
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GEO-MARINE INC.
HAZARD EVALUATION OF CHEMICALS

Project Number/Name: 1161-052/Groundwater Survey at USAF Plant #4, Fort Worth, Texas

Chemical Name: Ethylbenzene DOT Name/UN Number: Ethylbenzene/UN1175 CAS Number: 100-41-4

References Consulted: (circle):

NIOSH/OSHA Pocket Guide Verschueren Hazardline Chris ACGIH

Toxic & Hazardous Safety Manual Other ___ Firefighter’s Hazardous Materials Reference Book

Chemical Properties;

Chemical Formula: C,H,CH; Odor Characteristic: aromatic Flammable Limits:

Molecular Weight: 106.2 Physical State: Liquid Solubility (Water): 0.01% Boiling Point: 277°F
Flash Point: 55° - 64°F Freezing Point: -139°F Specific Gravity: 0.87 Vapor Pressure/Density: 10 mm @ 79°F
Incompatibilities: Strong oxidizers LEL: 1.0% UEL: 6.7%
Biological Properties:

TLV-TWA: 100 ppm PEL: 100 ppm STEL: 125 ppm Odor/Odor Threshold:
IDLH: Human: 2000 ppm Aquatic: Rat/Mouse: LDs, orally = 5.46 g/kg
Route(s) of Exposure: Inhalation, ingestion, dermal contact, eye contact.

Carcinogen; Teratogen: Mutagen:

Handling Recommendations (including personal protective clothing, equipment, & measures):

Use APR with chemical cartridges above 1000 ppm (Level C). Above 2000 ppm use SCBA or evacuate site.

Remove or control ignition sources. Keep fire extinguisher available. Keep containers in a well ventilated
area.

Monitoring Recommendations: HNu, GC/FID, OVA, Drager tube for Ethylbenzene
IP = 8.76 eV

Disposal/Waste Treatment: ] .
Ventilate spill or leak and remove ignition sources. Follow EPA, DOT, State and Local disposal regulations.

Health Hazard & First Aid;

Flammable Liquid. Immediately wash with water if eye contact. Use soap and water wl.nen skin contact hzfs
occurred. If inhaled, move victim to fresh air. Use CPR if person has stopped brea.thmg. If brgathmg 15
difficult administer oxygen. Get medical attention immediately if swallowed; do not induce vomiting.

Symptoms: Acute: Irritation of skin, eyes, nose, mucous membranes, and in high
concentraions, narcotic. )
Chronic: Skin contact may cause erythema and skin inflammation.
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GEO-MARINE INC.

HAZARD EVALUATION OF CHEMICALS

Project Number/Name: 1161-052/Groundwater Survey at USAF Plant #4, Fort Worth, Texas

Chemical Name: Xylene DOT Name/UN Number: Xylene/UN1307 CAS Number: 1330-20-7

Verschueren @ Hazardline Chris ACGIH

azardous Safety Manual Other __ Firefighter’s Hazardous Materials Reference Book

References Consulted: (circle):

NIOSH/OSHA Pocket Guide

Toxic &

Chemical Properties:

Chemical Formula: C.H.‘(CH,)2 Odor Characteristic: sweet, aromatic Flammable Limits:

Molecular Weight: 106.2 Physical State: Liquid Solubility (Water): insoluble Boiling Point: 269° - 292°F
Flash Point: 63° to 90°F Freezing Point: -54° to 56°F Specific Gravity: 0.87 Vapor Pressure/Density: 9 mm
Incompatibilities: Strong oxidizers, hypochlorite bleaches LEL: 1.1% UEL: 7.0%
Biological Properties:

TLV-TWA: 100 ppm PEL: 100 ppm STEL: 150 ppm Odor/Odor Threshold:

IDLH: Human: 1000 ppm Aquatic: Rat/Mouse: LDy, orally = 7.71 ml/kg
Route(s) of Exposure: Inhalation, ingestion, dermal contact, eye contact, skin absorption.

Carcinogen: Teratogen: Mutagen:

Handling Recommendations (including personal protective clothing, equipment, & measures):

Use APR with chemical cartridges above 1000 ppm (Level C). Above 2000 ppm use SCBA or evacuate site.

Remove or control ignition sources. Keep fire extinguisher available. Keep containers in a well ventilated
area.

Monitoring Recommendations: HNu, GC/FID, OVA, Drager tube for Xylene IP = 8.44 10 8.56 eV

Disposal/Waste Treatment:
Ventilate spill or leak and remove ignition sources. Incinerate in an absorbed sand. Follow EPA, DOT, State
and Local disposal regulations.

Health Hazard & First Aid:

Flammable Liquid. Immediately wash with water if eye contact. Use soap and water when skin contact hz!s
occurred. If inhaled, move victim to fresh air. Use CPR if person has stopped breathing. If brgathing 1S
difficult administer oxygen. Get medical attention immediately if swallowed; do not induce vomiting.

Symptoms: Acute: Irritation of skin, eyes, nose, mucous membranes, and in high
concentraions, narcotic; nausea, vomiting, loss of conciousness
Chronic: Skin rash, possible liver/kidney damage
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2828 W. Parker Rd.. Suite 103 - B
Plano, Texas 75075

RUSSELL R. SM]TH, M.D. » Telephone (214) 612-0220

Diplomate, American Board of Family Practice

September 3, 1993

Mr. Lyvle Winnette
HAZMAT Department
Geo~-Marine

550 E. 15th Street
Plano, TX 175074

RE: Louise Delano

Dear Lyle:

1 saw your employee, Louise Delanc in my office on August 20,
1993. She presented for a complete physical examination inclgd-
ing chest x-ray, pulmonary function tests and audiometric testing
to meet the OSHA requirements for her position.

My impression, based on her history and physical exam, 1s Fhat
Louise is qualified to wear a respirator and work in the field

per the requirements of her job.

Please don’'t hesitate to call me if vou have questions.

Sinferply,

Russell R. Smith, M.D.

RRS/ac



MayhewEnvironmental Training Associates

Certificate Number Accreditation Expires
7ME070293002HM 07/02/94
Soc. Sec. #530-48-1550
This is to certify that
Hubert S. Thompson Jr.
has successfully completed

8 hours of annual recertification training in
Hazardous Waste Operations & Emergency Response
in accordance with OSHA 29 CFR 1910.120

July 2, 1993 in Dallas, Texas
Conducted By: ; and passed the associated examination.

@META

P.O. Box 786 Lawrence, Kansas 66044 % W W
1-800444.6382

For funther information contact: Patsy Kemp, Registrar T. Bradford Mayhew, Pncsxd t
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2828 W. Parkir Ad., Suite 103 - B

el
RUSSELL R. SMITH, M.D. Telephons 1214) 812-0

Diplomste, American Bomrd of Family Practice

June 24, 1993}

Mr. Lyle Winnette copv
HAZMAT Department
Geo-Marine .

560 E. 15th Street
Plano, TX 75074

RE: HUBERT THOMPSON

Dear Lyle:

7
1 saw your employee, Hubert Thompson in my office on June 7,
1993. He presented for a complete physical examination including

chest x-ray, pulmonary function tests and audiometric testing to
.meet the OSHA requirements for his position.

My impression, based on his history and physical exam, 1is that

Hubert is qualified to wear a respirator and work in the field
per the requirements of his job.

Please don't hesitate to call me if you have questions.

ussell R. Smith, M.
RRS/ac
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2828 W. Parker Rd., Suite 103 - B

RUSSELL R. SMITH, M.D. reeonon 141 8120220

“plomate, American Board of Family Practice

April 19, 1993

Mr. Lyle Winnette
HAZMAT Department

Geo-Marine

550 E. 15th Street
Plano, TX 175074

RE: LAMBERT LEWIS

Dear Lyle:

I saw your employee, Lambert Lewis in my office on April 2, 1993.
He presented for a complete physical examination including chest
x-ray, pulmonary function tests and audiometric testing to meet
the OSHA requirements for his position.

My impression, based on his history and physical exam, is that
Lambert is qualified to wear a respirator and work in the field

per the requirements of his job.

Please don't hesitate to call me if you have questions.

ussell R. Smith, M.D.

RRS/ac
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GEO-MARINE, INC.
AIR MONITORING FORMS (daily calibration unless noted)

Contaminant(s) of Interest: TCE (trichloroethylene) & break-down products
BTEX (benzene, toluene, ethyl-benzene, & xylenes)

Type of Sample (area, personal): area
Equipment Make & Model: HNu Systems, Inc. model PI-101

DATE TIME INSTRUMENT READING SAMPLER INITIALS
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GEO-MARINE, INC.
SITE SAFETY PLAN
EQUIPMENT LIST

PP

Level A

Item No(s).

SCBA . ... ..
spare airtanks . . ... ................

encapsulating suit (type ) oo
surgical gloves . . .. .................

gloves (type
outer work gloves . ... ...............
neoprene safety boots . . .. .............
steel-toed boots . . . ... ..............
booties . . . ... ... .. ... . ... ... ...
hardhat ... ... ... ... L

Level B

[tem No(s).

SCBA ... . ...
spare airtanks . ....................
protective coverall (type )
TAINSULL . . . ...
butylapron . ... ...................
surgical gloves . . .. .................
gloves (type ) e
outer work gloves . . . . ... ...... . ... ..
neoprene safety boots . . ... ............
steel-toed boots . . ... ... ............
booties. . . . ............ . .. ...

Level C

Item No(s).

respirator (type )
cartridge (type ) e
5-minute escape mask . .. ... ... ... ... .
protective coveralls (type ) o
rain suit available . . ... ..... ... ... ...
butylapron . ......................
surgical gloves . .. ........ ... ......
gloves (type ) e e
outer work gloves . . .. ... ....... ... .
neoprene safety boots . . . . ... .. ... .. ..
steel-toed boots . . ... .. .. ... ... ...
booties . . . .. ... ...
hard hat with face shield . . . . ... ..... ...

Level D

Item No(s).

respirator available (type bl o ) . -
cartridges available (type ). T
5-minute escape mask available . . . ... ... ..
protective coverall (type )
splashapron ......................
rain suit available . .. .. ........ .. .7T..
neoprene safety boots . . . .. ....... ... ..
steel-toed boots . . ... ... .. ... ... <.
booties . . . . ... ... ...
work glOves . ... ... 7
surgical gloves . .. ..... ......... -
hardhat . .................... ay
safety glasses or goggles . . . ... .. ... A



EQUIPMENT LIST (cont.)

GENERAL INSTRUMENTS No(s).

OVA (model no. ) e [SRRRRER
HNu (model no. ) T
O? explosimeter with calibration Kit . . . . . . . . .. ... e e
magnetometer (model no. IR
PIPE LOCALOT . . . . . .
Draeger tubes (type )
heat StIess MOMItOT . . . . . . . . . ottt e e e e
DOISE qUIPMENt (tYPE dar Plaag S ) -« oo oo
MOMItOX CYANIAE . . . . . . . . . e e e
personal SAMPlNG PUMDPS . . . . . . . . . . ot e e e e e
CONAUCHIVIEY ELET . . . . . . . .t ettt e e e e e e e e
PH mMeter . . . . . e
metal detector . . . . . . . . ... e

RADIATION No(s).

Geiger counter
ionchamber . . . .. e
alert dOSIMELET . . . . . . . . . . e e
pocket dOSIMELET . . . . . . . . . e e e e e e e
portable Tatemeter . . . . . . . . . . e e e e e e e e e e
scaler/ratemeter (type )
(18103 (038 111 1) o PR

FIRST AID No(s).

BISLAIA KIE © o . oo v
OXyZen AdMUMISITALOT . . . . . . . . ot e et et e e e e e e
SETEtChET . . . . . L e e e e e e
portable eye wash . . . . . .. ... ..
blood Pressure MOMILOT . . . . . . . . o it e e e e e e e e e e e
RerMOMEIET . . . . . . . e e e e
BlanKet . . . . . e e e e e e

i



EQUIPMENT LIST (cont.)

VEHICLE No(s).

P R

i R

vehicle (description & license number )
gas ()

oil ()

antifreeze ( )

battery water level ( )
windshield washing fluid ( )
tire pressure ( )

tire pressure - spare(s) ( )
other ()
vehicle insurance proof ( )
vehicle registration current ( )
vehicle inspection current ( )

BOOLKAL © .« o o o e e e e e e e e o
BYAraulic JACK . . . < o oot e e e e e ‘C .....

SPATE HTB(S) . - . . v o oo et R
lug wrench . .. . ... .. T

tow chain R R R R I
fire extinguisher (date tested/filled ) e

L 17 12 S 0 A
steamclcaner/ ......
DECON No(s)

WaSH tUDS . . . . L e e e e e e e /‘{_ .......
BUCKELS . . . . e e e e e e e e e e e e e P EEEEERE
SCIUD DIUSHES . . o . o e e e e e e e e e e
PIESSUMZEA SPIAYET . . . . . o oo it v
detergent (type A/consry ) O

solvent (type ) IR S

plastic sheeting . . . . . . . .. ... ... .
containment dAINS . . . . o v v v e e e e e e e e e e
@arps and POIES . . . . . ...
trash DAgs . . . . . .. . / ........
trash COMIAMEIS . . . o v v o e e e e e e e e et e e et e e e e e e PR
Maskig APE . . . . . . e T
QUCLIAPE . . . . . o e AR
PaPEr LOWELS . . . . . . .
face Mask SADMIZET . . . . o o v o e e e e e SRR
TESPITALOr ClEAMETS . . . . . . o oo et e e e D
BOZRIE CIEANEIS . . . . . . .. o
ChAITS .« o o o e e e e e
step ladder . . ...
distilled WALET . . . o o o e e e e e e e S

i



EQUIPMENT LIST (cont.)

SAMPLING AND SHORT-TERM SAMPLE STORAGE

No(s).

124205

clear glass bottles
8 oz
16 oz.

64 oz.
amber glass bottles (1 liter)
VOA vials
acid for preservation (type: )
funnel
string
hand bailer
1.66 inch

2 inch
4 inch

water proof pen
chain-of-custody forms
sample description forms
custody seals
QA/QC seals
baggies

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

SPOODS . . . . L o e e e e e e e e e e e e e e e e e e e e

knives
measuring tape
filter paper
coolers
ice
personal pump sampling supplies
thieving rods with bulbs

SAMPLE SHIPMENT

heavy duty plastic coolers with labels
paint cans with lids, 7 clips each
shipping labels
DOT labels
labels UP

other

SETAPPING LAPE . . . . . ot e e e e e e e
clear packing taPe . . . . . . . . ...
express shipping forms . . . . . .. . ... ...
VermUCULIIE . . . . o . e e e e
"bubble” WIAD . . . . . L. e e e



Vo R
EQUIPMENT LIST (cont.)

MISCELLANEQUS No(s).

SUIVEYOI'S BAPEL . . . . . . e i i et et e e e e e e
100-footmetal tape . . . . . .. .. ... e
flagging . ... .. .. oo
SEAKES . . L L
surveying flags . . . . . . . L
SUTVEYINE MELEr SUCK . . . . . . o e
compass (type ) PO o
measuring ("wonder") wheel . .. ... ... .
300 footnylon rope . . . . . . ...
nylon StHng . . . . . . ..

megaphone . . . L.
walke-talkies . . . . . .. . ... e
chaining pinand ring . . . .. ... .. ...
bailingpump . . ... ... ... ..
S55-gallonstorage drums . . .. ... ... ... ...
druamdolly . ... ... ... . . .Y
bung wrench / .........
wheel barrow . . . . . .. e
PICK . e
Shovel . . e
SOl QUEET . . . . . e
weather 1adio . . . . . . . .. e



- GEO-MARINE INC. R
HAZARDOUS & TOXIC MATERIALS PLAN )
SITE SAFETY REVIEW

PROJECT NAME: Phase II - Groundwater Survey, Carswell AFB PROJECT NUMBER: 1161-052
Site Location: Carswell Air Force Base, Fort Worth, Texas
Date: J’[QQ /94 Time: _ /% f/fl Location of review: _ SmM i )2-63 /f/

GMI Representative(s): yu Dejwﬁ L. Lo ~ A 77:41.74 Fprr /3 . /72 "775/

Client Representative(s):

Meeting Conducted by: L - Dﬁ//é—-r(’é

— . s N > y
Meeting Objective(s): _ /O  Feednty Qétdfrmes Y GAlodaers Coretomrea

Chemicals Anticipated: _ TCE and BTEX

Other Hazardous Substance(s) and/or Condition(s) Anticipated: /- 37, vigeed Correctr, Tlwr - 3
é«—rum-m"«_) SIS Mf CHeszel {"L» Comm correte £Fny Cafte , 4~ ’L"‘D
/774«)@4/1;’46 Foar wokod el Florii A Fo. R ?2rdle s 2/ @b i

TOPICS DISCUSSED: 2o LE

Physical Hazards

Chemical Hazards

Radiation Hazards

Personal Protective Clothing/Equipment

Emergency Procedures

Specific Individual Responsibilities .

Decontamination Procedures
Special Site Considerations

Checklist

Emergency information reviewed by ALL team members? ____

Route to nearest hospitafknown by ALL team members? ___

Site safety pfary on site/and readily available to ALL team members? ___

/////// I M 77
Il’/ﬂ.’(‘.//ﬂ?./
2T 7

A5

; }: p Lz A /j/&{’d/
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GEO-MARINE INC.
HAZARDOUS & TOXIC MATERIALS PLAN

SITE SAFETY REVIEW

PROJECT NAME: Phase II - Groundwater Survey, Carswell AFB PROJECT NUMBER: 1161-052
Site Location: Carswell Air Force Base, Fort Worth, Texas

Date: 2~-2<~ 5? Time: _/575_ Location of review: _DE¢ow AREA-

GMI Representative(s): _A-Ouicr DeE/ oy

Client Representative(s): NonE

Meeting Conducted by: 7?»1}/ Mlls

Meeting Objective(s): SITE NVERVIEMN) | Eﬂ'mw OF;SQ;:@}/" y, é’é&-_’ ,(&m&

IQ whlm P'PE_ .

Chemicals Anticipated: _ TCE and BTEX
Other Hazardous Substance(s) and/or Condition(s) Anticipated: _ £/GHTVIWNG [/ THUADELSTDE S

TOPICS DISCUSSEI%/

Physical Hazards

Chemical Hazards E Z

Radiation Hazards \/
uipment

Personal Protective Clothin‘g//Eq

Emergency Procedures
Specific Individual Responsibilities YV
Decontamination Procedures Z

Special Site Considerations

Checklist /
Emergency information reviewed by ALL team members?
Route to nearest hospital known by ALL team members? Z /
Site safety plan on site and readily available to ALL team m?hers?
Copy(ies) of appropriate licensing/certification available? _V




GEO-MARINE INC. P R WA
HAZARDOUS & TOXIC MATERIALS PLAN
SITE SAFETY REVIEW

PROJECT NAME: Phase I - Groundwater Survey, Carswell AFB PROJECT NUMBER: 1161-052
Site Location: Carswell Air Force Base, Fort Worth, Texas

Date: .2~2_~& - ﬁg Time: /2«55/ Locatton of review: AL(UC,H ~ QFFSTE

GMI Representative(s): _Agm.u;,f_ Qmo

Client Representative(s): MNow e

Meeting Conducted by: /’—!Ql\/g% ’11&' //S

Meeting Objective(s): M&m_mw_éx——@ﬂé

Chemicals Anticipated: _TCE and BTEX
Other Hazardous Substance(s) and/or Condition(s) Anticipated:

TOPICS DISCUSSED: /

Physical Hazards

Chemical Hazards

Radiation Hazards

Personal Protective Clothing/Equipment
Emergency Procedures

Specific Individual Responsibilities /
Decontamination Procedures

Special Site Considerations ;

Checklist UnvdkrsTopd ‘/

Emergency information reviewed by ALL team members? _¥

Route to nearest hospital known by ALL team members? _¥ /
Site safety plan on site and readily available to ALL tcam men
Copy(ies) of appropriate licensing/certification available? _V

Sig:i' lures 0 [ ;i{se m
N .‘\ .4 &{ A »
[
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GEO-MARINE INC.

HAZARDOUS & TOXIC MATERIALS PLAN

SITE SAFETY REVIEW /’
PROJECT NAME: Phase I - Groundwater Survey, Carswell AFB PROJECT NUMBER: 1161-05

Site Location: Carswell Air Force B

ase, Fort Worth, Texas

Date: 3\52—-9$ Time: Q’S‘D

Location of review: _C v LD -ssM

. GMI Representative(s): “Lowy € B ILS

Client Representative(s): A/ A

C. s

Meeting Conducted by: L ag;f

Meeting Objective(s): &%MM&%M&-

Chemicals Anticipated: _TCE and BTEX

Other Hazardous Substance(s) and/o

r Condition(s) Anticipated:

TOPICS DISCUSSED: ~
Physical Hazards p
Chemical Hazards _ "

Radiation Hazards

Personal Protective Clothing:?,uipment ‘/

Emergency Procedures
Specific Individual Responsibilities

Decontamination Procedures o
Special Site Considerations

Checklist

Emergency information reviewed by ALL team members?

Route to nearest Jospital known by

Site safety plan #n site and readily available to ALL team members?

ALL team members? ____

~



GEO-MARINE INC. P R N
HAZARDOUS & TOXIC MATERIALS PLAN
SITE SAFLTY REVIEW

PROJECT NAME: Phase II - Groundwater Survey, Carswell AFB PROJECT NUMBER: 1161-052
Site Location: Carswell Air Force Base, Fort Worth, Texas
Date: Time: Location of review:

GMI Representative(s):

Client Representative(s):

Meeting Conducted by:

Meeting Objective(s):

Chemicals Anticipated: _TCE and BTEX
Other Hazardous Substance(s) and/or Condition(s) Anticipated:

TOPICS DISCUSSED:

Physical Hazards

Chemical Hazards

Radiation Hazards

Personal Protective Clothing/Equipment
Emergency Procedures

Specific Individual Responsibilities
Decontamination Procedures

Special Site Considerations

Checklist

Emergency information reviewed by ALL team members? ___

Route to nearest hospital known by ALL team members? ___

Site safety plan on site and readily available to ALL team members? ___
Copy(ies) of appropriate licensing/certification available? ___

Signawures of those present:
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GEO-MARINE, INC. 2124050

AIR MONITORING FORMS (daily calibration unless noted)

Contaminant(s) of Interest: TCE (trichloroethylene) & break-down products
BTEX (benzene, toluene, ethyl-benzene, & xylenes)

Type of Sample (area, personal): area
Equipment Make & Model: ENMET Corp. model CGS-80R (explosimeter)

DATE TIME INSTRUMENT READING SAMPLER INITIALS




- ‘;".‘1' il
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GEO-MARINE, INC.
AIR MONITORING FORMS (daily calibration unless noted)

Contaminant(s) of Interest: TCE (trichloroethylene) & break-down products
BTEX (benzene, toluene, ethyl-benzene, & xylenes)

Type of Sample (area, personal): area
Equipment Make & Model: HNu Systems, Inc. model PI-101

DATE _TIME INSTRUMENT READING SAMPLER INITIALS




7 R WAC
GEO-MARINE, INC.

AIR MONITORING FORMS (daily calibration unless noted)

Contaminant(s) of Interest: TCE (trichloroethylene) & break-down products
BTEX (benzene, toluene, ethyl-benzene, & xylenes)

Type of Sample (area, personal): area

Equipment Make & Model: HNu Systems, Inc. model PI-101

DATE ~ TIME INSTRUMENT READING _ SAMPLER INITIALS




24 RN W
GEO-MARINE, INC.

AIR MONITORING FORMS (daily calibration unless noted)

Contaminant(s) of Interest: TCE (trichloroethylene) & break-down products
BTEX (benzene, toluene, ethyl-benzene, & xylenes)

Type of Sample (area, personal): area
Equipment Make & Model: HNu Systems, Inc. model PI-101

DATE _TIME__INSTRUMENT READING SAMPLER INITIALS




GEO-MARINE, INC. 245400
AIR MONITORING FORMS (daily calibration unless noted)

Contaminant(s) of Interest: TCE (trichloroethylene) & break-down products
BTEX (benzene, toluene, ethyl-benzene, & xylenes)

Type of Sample (area, personal): area
Equipment Make & Model: HNu Systems, Inc. model PI-101

DAT TIM INSTRUMENT READING SAMPLER INITIALS
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GEO-MARINE, INC.
AIR MONITORING FORMS (daily calibration unless noted)

Contaminant(s) of Interest: TCE (trichloroethylene) & break-down products
BTEX (benzene, toluene, ethyl-benzene, & xylenes)

Type of Sample (area, personal): area
Equipment Make & Model: HNu Systems, Inc. model PI-101

DATE TIME INSTRUMENT READING SAMPLER INITIALS




L Bl e
GEO-MARINE, INC. 1Tk
AIR MONITORING FORMS (daily calibration unless noted)

Contaminant(s) of Interest: TCE (trichloroethylene) & break-down products
BTEX (benzene, toluene, ethyl-benzene, & xylenes)

Type of Sample (area, personal): area
Equipment Make & Model: HNu Systems, Inc. model P1-101

DATE TIME INSTRUMENT READING SAMPLER INITIALS




212433

APPENDIX G

State of Texas Well Reports



o T WY B

, [ 995 SANNS TR
/nﬁ”mmwmmmn: Texas Weler Commission, P.O. Box 13087, Austin, Texas 78711 Please use biack ink.
T Water Well Driliers Board
ATTENTION OWNER: Confidentialty State of Texas oxas v.c':'. Box 13087
Priviege Notos on Reverse Side WELL REPORT Austin, Texas 78711
; OWNERLIML;\ Lo A,/-: . ADODRESS /l;:ISn,t/ R S A2 G DI 7« Ve
(Name) (Street or RFD) (Chy) (State)  (Zip)
2) LOCATIONOFWEW: - M 2 21-Olm ) )
County _JTTHUL&LAT . mites in dection from O3 5L
(NE, SW, etc.) (Town)

O] LEGAL DESCRIPTION:

anmuwummmmmmmmwdm!runmhmmmormlm.omomustloa!owidonmynnmummofﬂdal
Quarter- or Half-Scale Texas County General Highway Map and atach the map 1o this form.

Section No. Block No. Township Abstract No. Survey Name
Distance and direction from two Intersecting section or survey fines
(R, SEE ATTACHED MAP
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): 5) DRILLING METHOD (Check): O Driven
) New Well O Deepening Ooomestc [lindustial  EMonor [ Public Supply 0O Mud Rotary [ Air Hammer [ Jetisd (R Bored
L O Recondiioning [ Piugging Owrgason  OTeatwett [ injecton [ De-Wasering O ArRotary [ Cabie Tool [0 Other
U ¢ weLLLoa: DIAMETER OF HOLE 7) BOREHOLE COMPLETION:
Date Drilling: . Dis. (in.) From (1) To(f) [ Open Hole O Straight wall Ounderreamed
smO}/ig_mﬁf 7% Sutace | 29, 5 |3 Gravel Packed (1] Other -
o3/ & // A23.>
Complewd O3/ 8% 19 4y It Gravel Packed give interval . . . from 1o .
From (1) To (1) Description and color of formation material 8) CASING, BLANK PIPE, AND WELL SCREEN DATA:
. G
Lk l TO@ o5 Sumy  Pled o ':" :"m:: Setting (1) c:g:ng
3 OHDANM Y oY (in) |Used | Screen Mrg., if commercial From To Screen
1 MOTT AR CuttY LAMriimo | 2 | N | Pre Aised LA /3 s ow
- e ¥ o) DAwQ 3V INM | L~ o ALAN /3 $ 5| ..
- 25 20 % CAMmEL S0
q 2%.5" ABWESY re
| 70

p—

(Use reverse side if necessary)

13) TYPEPUMP: M ¥

9) CEMENTING DATA [Rule 287.44(1)]
Comenedtrom _1Bvinw_ 1 NoofSacksUsed 3
fto f. No.ofSacksUsed
Methodused B vls wpnrgst fO soc®™ Sk
Cemented by (Sl SO % s 1o U ¢ Pyvo

l O Tubine 0 Jet O submersible [ Cylinder
O Other

Depth 0 pump bowis, cylinder, jet,etc.,

14) WELL TESTS: NV iv

Type Test: 0O Pume O Baver O Jeted O Estmated

SURFACE COMPLETION
Specified Surtace Siab installed [Rute 287.44(2)(A)]
O Specified Steel Sieeve Instaiied [Rule 287.44(3)(A))
[ Pitess Adapter Used [Rule 287.44(3)B))

O Approved Altemative Procedure Used [Rule 287.71]

10)

Yield: opm with f. drawdown after hrs.

l 15) WATER QUALITY:

11) WATERLEVEL: /V P

~

Statc level ft. below land surface Date
Did you knowingly penetrate any strata which contained undesirabie Artesian flow opm. Date
constituents?
Oves [BNo Ifyes, submit "REPORT OF UNDESIRABLE WATER" 12) PACKERS: N /A Type Depth
| Type of water? Depth of strata
Was achemical analysis made? [Jves #INo

! hereby certify that this well was drilied by me (or under my supervision) and that each and all of the statements herein are true 10 the best of my knowiedge and belie!. | understand

tha! failure 10 complete items 1 thru 15 will mfn&ﬁ)%w%ww resubmittal,

AT rr oA rmi I o>

:OMPANY NAME WELL DRILLER'S LICENSE NO. CALY 1]~
(Type or print)
Car s_S55¢ 4t 5 Pepnc I~ T5v1 Y

J £ (Street or RFD) / (Cnty) (Zip)

Signed) tr v (Signed)
(LiceAsed Well Drwf& (Registered Drilier Trainee)
-

Mease anach electric log, chemical analysis, and other pertinent Information, if avaliable. For TWC use only: Weil No. Located on map

YWD-012 (Rev. 05-18-80)

TEXAS WATFR ANARAICCIAR AANY




2L B N Rag
LTS SO N RN
/s«\donolndmbymﬁnnﬂlbz Toxas Water Commiesion, P.O. Box 13087, Austin, Texas 78711 Please use biack ink.
ATTENTION OWNER: ConSdensially State of Texas T o Box 307
Priviege Nolice on Reverse Side WELL REPORT Austin, Texas 78711
owen CHLS w e 28 ADORESS _/2 28 0p/ e 4t CMlswgoe  7x Tu .3
(Name) (Street &r RFD) (City) - (State)  (Zip)
2 LOCAT!O%OF wetl: G mMT 22 - 02m
County A , méles in dicection from I Bre/r
(NE, SW, etc)) (Town)

Drllier must compilete the legal description below with distance and direction from two intersecting section or survey lines, or he must locate and identify the well on an official
Quarter- or Half-Scale Texas County General Highway Map and attach the map 10 this form.
O LEGAL DESCRIPTION:
SectonNo. _________ BlockNo. _______ Township ______ AbstactNo. ___ Survey Name
Distance and direction from two intersecting section or survey lines
(M SEE ATTACHED MAP

3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): 5) DRILLING METHOD (Check): (J Oriven
8 Now well O Deepening ODomestc [lindustiat  RMonior [ Public Supply 0 Mud Rotary [ Air Hammer [0 Jetied 8 Boved
i O Reconditioning [0 Piugging Oimgaton  OTestWell [J injection ] De-Watering Oarromry ([OCableTool [ Other
I' ¢ welLroa: DIAMETER OF HOLE 7) BOREHOLE COMPLETION:
Date Drilling: Dia. (in.) From (ft) To () O Open Hole 0 straight Wait O Underreamed
swod O3 "0 __ 104Y"9575 | sutace | 30.0 [RGravel Packed [ Other —
I Compieted D3 "OF wi;/ If Gravel Packed give Interval . . . from 32 fto_ L0 ft
L From (ft.) To (i) Description and color of formation material 8) CASING, BLANK PIPE, AND WELL SCREEN DATA;
New | Swel, Plastic, eic. Setting (ft.) Gage
! o / ref Sk  Samoy D | o M.,Slot::::n. ik Casting
w4 S P g (in.) | Used Screen Mfg., If commerdial From To Screen
| 3D.€7 5 +rD & aonL ChAe | RNV | Pue  Rrian 222 ST | sewye
I_ ro BL0 2o, & 2l | Puc serfam > 3097 .ev

9) CEMENTING DATA ([Rule 287.44(1)] A/ A4

Cemented from ft.©o fi. No. of Sacks Used
L .o ft. No. ot Sacks Used
I (Use reverse side If necessary) Method used
13) TYPEPUMP: & M Cemented by
O Turbine 0 Jet O submersibie O Cylinder
O Other 10) SURFACE COMPLETION
Depth 1 purmp baws, cytinder, jet, eic. " X Specified Surface Siab installed [Rule 287.44(2XA)]
O Specified Steel Sieeve instalied [Rule 287.44(3)(A)]
I 14) WELL TESTS: NV A [ Pivess Adapter Used [Ruie 287.44(3)B)]
Type Test O pump O Baller O Jetted O Estmated O Approved Altemative Procedure Used [Rule 287.71)
Yield: gpmwith _______ ft drawdownaher ___ hrs,
11) WATERLEVEL: A/ D
l 15) WATER QUALITY: Staticlevel ____ i below land surface Date
Did you knowingly penetrate any strata which contained undesirable Artesian flow gom. Date
constituents?
O ves [ No Ifyes, submit “REPORT OF UNDESIRABLE WATER® 12) PACKERS: A, .o Type Depth

Typeofwater? _________ Depth of strata
Was @ chemical analysis made? [(JYes [BNo

1 hereby certify that this well was dritled by me (or under my supervision) and that each and all of the statements herein are true 10 the best of my knowledge and belief. | understand
that failure 1o compiete items 1 thru 15 will result in the log(s) being retumned for compietion and resubmittal.

OMPANY NAME _w Mgt prvi WELL DRILLER'SLICENSENO, _ () ¢/ 3+
(Type or print)
A S __S O E 45Ty ) £ rpri r X 751
1 (City) ﬁ — _ (Stmte) Zp)
signed) (Signed) C . m—
/’ \ (Registered Driller Trainee)
Tease anach slectic iog, chemical analysis, and other pertinent information, if avaliable. For ‘rwc‘l.:(o only: WeliNo. _________ Locatedon map

YWO-012 (Rev. 05-18-90
2 % ) TEXAS WATER COMMISSION COPY



12335

’s‘::mcnpybymmmm: Texas Water Commission, P.O. Box 13087, Austin, Texas 78711 Proase use black ink.
Texas Water Well Drillers Board
ATTENTION OWNER: Canfdensalty State of Texas e N Bt 1a0ay
Priviege Notics on Reverse Side WELL REPORT Austin, Texas 78711
) owNer _U' (. T B ADDRESS /- ! . . - ’e S .
) P (lm) (Street or RFD) (Chy) (State)  (Zip)
2) LOCATIONOFWELL: ~ GM=E 22-03M —
County _J %0l ¢/ 7 mies In direconfrom __[ v ..
(NE, SW, eic) (Town)

Dnmmwwmmmmmmmmmdlmmmohhnﬁmmﬂmawlm,ahomustbamwﬂldonutylhomﬂmmomual
Quaner- or Half-Scale Texas County General Highway Map and attach the map 1o this form.
O LEGAL DESCRIPTION:
Section No. BlockNo. _____Township ______ = AbstractNo. __ _  Survey Name
Distance and direction from wo intersecting section or survey lines
(3 SEE ATTACHED MAP

3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): 5) DRILLING METHOD (Check): O Driven
0 New weil O Deepening ODomesic  Dindustial  (IMonior [ Public Supply O Mud Rotry [ Air Hammer [ Jetied [ Bored
[ D) Recondtoning [ Piugging Ogaton  OTestwell [ injection (] De-Watering DArRosy [CableTool O Other
' 6 weLLLoa: DIAMETER OF HOLE 7) BOREHOLE COMPLETION:
Date Dritling: Dia. (in) From (ft) To (ft) (] Open Hole 0 Straight wall DUnderreamed
I sarted L /-~ 19 Y| ] /B[ surtece 3, (A Gravel Packed [ Other
Compieted —Su /-~ 194/ 1f Gravel Packed give Interval . . . from _ ) = o ft
l From(f)  To(n) Description and color of formation material 8) CASING, BLANK PIPE, AND WELL SCREEN DATA:
] = - vt ) Qe o] pa ':" g::-m:: Setting (ft) g:sﬂ:m
. S vy EVwe s (in.) | Used Screen Mfg., if commerdal From To Screen
lr* LS B I EEPRTS ie "'f"j
. T O R . v S S NP3
""’,")".. ' ) »
" AR D

———

9) CEMENTING DATA [Rule 287.44(1)]
Cemenmedfrom _/_> fLw_’ . _f NoofSacksUsed —

.o fi. No. of Sacks Used
(Use reverse side i necessary) Method used
13) TYPEPUNMP: Cemented by PRI S
O Turbine 0 Jet 0O submersible O cylinder
O Other 10) SURFACE COMPLETION
Depth 1 pump bowls, cylinder, jet, oic., " (3 Specified Surface Siab installed [Rule 267.44(2)(A))
[ Specified Steel Sieeve Instalied [Rule 287.44(3)(A))
l 14) WELL TESTS: : [ Pitess Adapter Used [Ruie 287.44(3)B)]
Type Test: 0 pump ] Baiter 03 Jetted [ estimated [ Approved Altemnative Procedure Used  (Rule 287.71)
Yieid: oPm with ft. drawdown after ______ bhrs.
11) WATER LEVEL:
15) WATER QUALITY: Staiclevel . below land surtace Date
Did you knowingly penetrate any strata which contained undesirable Ateslanfow ________ _ gpm. Date
constiuents?
Oves [INo  fryes, submit "REPORT OF UNDESIRABLE WATER" 12) PACKERS: Type Depth
Type of water? Depth of strata

Was a chemical analysls made? [JYes [FnNo

| hereby certity that this weil was drilled by me (or under my supervision) and that each and all of the statements herein are true © the best of my knowledge and belief. | understand
that failure 10 compiete (tems 1 thru 15 will resuitin the log(s) being returmed for completion and resubmittal,

'OMPANY NAME __ - - DI WELL DRILLER'S LICENSE NO. :
(Type or print)
A S . ; = : v
‘ ! I (SweetorRFD) (City) (State) (Zip)
signed) 1 e P (Sig ) AAA
(Licensed/Well Drille§ . istered Driller Trainee)
lease attach electric log, chemical analysis, and other pertinent information, !f avallable. For TWC usQ only: WellNo. ________  Located on map

r/WD-012 (Rev. 05-18-90) TEXAS WATER COMMISSION COPY
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- 2w originai copy by certifed mail 1o: Texas Water Commission, P.O. Box 13087, Auetin, Texas 78711 Please use black ink.

w Deitiers Board
| ATTENTION OWNER: Confidendalty State of Texas Toxas :3‘. :o.f 13087
Priviiege Nosice on Reverse Side WELL REPORT Austin, Texas 78711
owNer O LS s, MR ADORESS _ [} ;2 B NN /ou 34/ CMlsente e o S VRV
(Name) (Street or RFD) (City) (State)  (Zip)
2) LOCATION OF s P 22 ~cym - .
County Zmlowr , mies in drectontrom __ O N B35 .Z
(NE, SW, etc.) (Town)

Driller must compiete the legal description below with distance and direction from two intersecting section or survey lines, or he must locate and identity the weil on an offidal
Quarter- or Halt-Scale Texas County General Highway Map and attach the map 10 this form.
) LEGAL DESCRIPTION:
SecionNo. ________ BlockNo. _______ Township _______ AbstractNo. _______  Survey Name
Distance and direction from two intersecting section or survey lines
R SEE ATTACHED MAP

3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): 8) DRILLING METHOD (Chack): J Driven
& New Well O Deepening Obpomestic Olindustial  BBMontor [ Public Supply O Mud Rotry [ AirHammer [ Jetied [B Bored
O Recondtioning O Piugging Oinigaton  DOTestwell [ ijecion (] De-Waering O arRomy [ CableToot [J Other

6) WELL LOG: DIAMETER OF HOLE 7) BOREMHOLE COMPLETION:

Date Dritling: Dia. (in) From (1) To (1t) [ Open Hole O Straigit Wall Ounderreamed

Sarted O3/ 22 o[ T B surtace Pypi—z= [l Gravel Packed [ Other —

Completed 22 191y 28 - H Gravel Packed give Inerval . .. from /[ o 233 g

From(ft)  To(t) Description and color of formation matedal 8) CASING, BLANK PIPE, AND WELL SCREEN DATA:
_ Setting (ft. G
2 reey s o | 5| Bl T
4.5 Q«M"‘/ L B sf il (in.) | Used Screen Mfg., if commerdal From To Screen
& opep  Radnseytany [ 2 [V [P0 Aeogo 30| /3 |sen
. [X) (O =4 = Wi 21l lPve pAsevsSadnarnv] /3 X351 .
2.1 S v L Somi Glgril
1203’ 5”‘”‘(_11
23S Arm A S ivre it

%) CEMENTING DATA (Rule 267.44(1)] _ _
Comented from ¢ Au-is o 1,5 n No.ofSacksUsed 3

Lo f. No.of Sacks Used
(Use reverse side il necessary) Methodused B Lt S spotranre  Joc® SK
13) TYPEPUNP: [V IV Comentedby _G=:Tl: vt 2ol R
O Turbine 0O Jet O submersible O Cyiinder
0O other 10) SURFACE COMPLETION

Y Specified Surtace Siab installed [Rule 287.44(2)(A)]
O Specified Steel Sieeve Instalied [Rule 287.44(3)(A)]

Depth 10 pump bowis, cylinder, jet,etc.,, .

14) weLL Tests: N Y [ Pitess Adapter Used [Rule 267.44(3)(B)]

Type Test 0O pump O sater DO Jetred [J Estimated O Approved Altemative Procedure Used  [Ruie 287.71)
‘ Yield: gpmwith _______ ft.drawdownafter _________ hrs.
11) WATERLEVEL: VN

15) WATER QUALITY: Staticlevel _______ ft. below land surface Date
Did you knowingly penetrate any strata which contained undesirable Arteslanflow _______  _  gpm. Date
constituents?
Oves THNo Ifyes, submit "REPORT OF UNDESIRABLE WATER® 12) PACKERS: M Y Type Depth
Typeofwater? ____~ Depthof strata

Was a chemical analysismade? [yes [HANo

.norobyconﬂylhalIhllwﬂvnlddll.dbymo(ortndormywpowlllon)mdltmoachlnddldmolmnmonnhordnlromnbmoboslofmyknmvledgonndbo“ef.lundemand
that faliure 10 compiete items 1 thru 15 will result in the log(s) being retumed for completion and resubmittal.

SMPANY NAME 0 1 Z0 o £avy WELL DRILLER'SLICENSENO. _ ) 2 ¥ / % &/
(Type or print)
AL S GO, L 8 4 Poprv T x 750 1¢

{Registered Driller Trainee)

J Street or AFD) /{ (City) N (State) (Zip)
igned) __ Y MUM ~ /P (Signed) L C ﬂ'\..z(/)_
(Licenged Well Drilief)

~"ease aftach electric log, chemical analysis, and other pertinent information, if avaliabie. For TWC use 6nly: WellNo. ___ Located on map

WD-012 (Rev. 05-18-00) TEXAS WATER COMMISSION COPY
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/;Niorblrdcopybymﬂodnulb: Texas Water Commission, P.O. Box 13087, Austin, Texas 78711 Please use black ink.
Water Well Driliers Board
ATTENTION OWNER: Confidentalty State of Texas T Box 13087
Priviege Notice on Reverse Side WELL REPORT Austin, Texas 78711
N
owNer _L Mo, HAé ADDRESS 18 D N/ el A5 AL Iy 7L 02
(Name) (Street or RFD) (City) (State)  (Zip)
2) LOCATIONOFWELL: (M & 22 -~y m
County TN Pt , > fmiles in direciontrom __Ow £.35.Z
(NE, SW, eic)) (Town)

Driler must compiete the legal description below with distance and direction from two intersecting section or survey iines, or he must locate and identify the well on an official
Quarter- or Half-Scale Texas County Genenal Highway Map and attach the map 1 this form.
O LEGAL DESCRIPTION:

SecionNo. ______ BlockNo. ______ Townshlp __ AbstractNo. _____ Survey Name

Distance and direction from two intersecting section or survey lines
SEE ATTACHED MAP

3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): 5) DRILLING METHOD (Chack): O Driven
3 Now welt O Deepening Ooomessc Oincusrial  BMonior [ Public Supply 03 Mud Rotary  [J Air Hammer [ Jetied (3 Bored
DO Reconditioning T Plugging Owngaton  OTemWel injection  [IDe-Watering O ArRotry [J Cable Tool  [J Other

6) WELL LOG: DIAMETER OF HOLE 7) BOREHOLE COMPLETION:

Date Driting: . Dia. (in.) From (ft) To (ft) [3J Open Hole 0 straight wall Ounderreamed

smied €2/ 2D 1o 1499701 sudace l/ (& Gravel Packed (] Other -
Completed _&3/2 wly , It Gravel Packed give interval . . . from S hw_</f n
From (i) To(m) Description and color of formation material 8) CASING, BLANK PIPE, AND WELL SCREEN DATA:
- ‘ , , Seting (1. Gage
e ¢ Tol Sofy  Qarvrienm Dia. N:,-w 'S’:’dm':: o Casting
3 G P8, LA~ (in) | Used Screen Mig., if commerdial From To Screen
7 SIQ Y &y Aanck ANV | Pue Arcxa 3Pt | 375 |acrne
- S OTV0 bhdavde Sarny 2IN | P scpad v 4" 1 /¢ <y
[ Coonnty
(4 Cupy Y
o BAN 2o

9) CEMENTING DATA [Rule 287.44(1)]
Comentedfrom { AL« Lo 31 No.ofSacks Used ¢

ft.o ft. No. of Sacks Used
{Use reverss side If necessary) Method used g -ty ixnrgna ~C s T oa
13) TYPEPUMP: A/} Cementedby _ L~ %L min 2 (T
O Turbine O Jet O submersibie O cytinder
O o 10) SURFACE COMPLETION
Depth 1o pump bowls, cylinder, jet, etc., n ¥ Specified Surface Siab Instalied  [Rule 287.44(2)(A)]
O Specified Steel Sleeve Instalied  {Rule 287.44(3)(A)]
14) WELL TESTS: V7 [ Pitless Adapter Usad [Rule 287.44(3KB)]
Type Test: O Pump O Batier OJetted O Estmated O Approved Altemative Procedure Used [Rule 267.71}
Yieid: gpmwith _____  ftdrawdownafter ________ hrs.
11) WATERLEVEL: A/ /Y
15) WATER QUALITY: Static level ft. below land surface Date
Did you knowingly penetrale any strata which contained undesimable Artesian flow gpm. Date
constituents?
D ves [dNo Iyes, submit "REPORT OF UNDESIRABLE WATER" 12) PACKERS: /V I Type Depth
Typeoiwater? _____ Depthof strata

Was a chemical analysis made? [Jves (#No

. hereby certify that this well was drilled by me (or under my supervision) and that each and all of the statements herein are true 10 the best of my knowiedge and beliel. | understand
mhlwobwnplololloms 1 theu 15 will resultin the log(s) being returned for compietion and resubmittal. .

OMPANYNAME __ & C nmYppad  Irvf, WELL DRILLER'S LICENSE NO. 2943 .~
(Type or pring)
Ar s __ SN O qF s Ledr o X 75 )y
] /{ (Sveet 07)T (Cy) (sm-) Zip)
signed) A4 ~re~> (Signed) &iﬂry\A Q
{Licensed Vel Driller) (Registered Driller Trainee)
Mease attach electric log, chemical analysis, and other pertinent information, it avaliabie. For TWC use only: WellNo. _______ Located on map

12 (Rev. 05-18-80) TEXAS WATER COMMISSION COPY




¢ . ~y e
d ’::? . :§~ "} \,7)
Serd original copy by certified mall 10: Texas Water Commiesion, P.O. Box 13087, Austin, Texas 78711 Please use black ink.

ATTENTION OWNER: Confidentially State of Texas Texas W:f; \:::: ?":o's';" Board
Priviege Notice on Reverse Side WELL REPORT Austin, Texas 78711
owner CMLS wizee  NHit4 aooress _FC QR 04 [/ ey CAPou sie RALA TNy
(Name) om (Street or RFD) (City) (State)  (Zip)
2) LOCATIONOEWELL: &-m [ 12 -
County M - , mies in diectonfrom __ o) _BASH-
(NE, SW, etc) (Town)

Drilier must complete the legal description below with distance and direction from two intersecting section or survey ines, or he must locate and identify the weil on an official
Quaner- or Half-Scale Texas County General Highway Map and attach the map 1 this form.
O LEGAL DESCRIPTION:
SecionNo. ________ BlockNo. ___ Township __ _ AbstractNo. _____ _ Survey Name
Distance and direction from two intersecting section or survey lines
(3 SEE ATTACHED MAP

3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): 8) DRILLING METHOD (Check): O Driven
BiNew Well D Deepening Ovomestc DOlindustial  BlMonor [ Public Supply O Mud Rotry [ Alr Hammer [ Jetted (B’ Bored
D) Recondttioning [ Plugging Owrgaton OTestwell [ injecion [ De-Watering O ArRotwy [0 Cable Tooi  [J Other
8) WELLLOG: DIAMETER OF HOLE 7) BOREHOLE COMPLETION:
Date Drifing: Dia. (in.) From (1) To(ft) [ Open Hole O Straight Wall OUnderreamed
Sued £2 wi[75% Sutsce | 24 B Gravel Packed [ Other — _
Complews RA/23 49 9], # Gravel Packed give Imervai .. .trom _Je2 ™~ nw_ ¥  n
From (ft) To (i) Description and color of formation material 8) CASING, BLANK PIPE, AND WELL SCREEN DATA:
— o . 2ot won oo || o L
2 sHV O Srownr (in.) | Used Screen Mfg., If commerdial From To Screen
l ¢ depyy Axgo 2 [ & [Pve Azgien IM-n] /257 St
_ K] Saway Cimy 2 |y [ Prve scaytam 1 3. | =27 Yy
. 2/ SO VS s Bl
. 2323 SO 4 (aAviL
[ 24 RY/ ko % 4
) 9) CEMENTING DATA [Rule 267.44(1)] -
Comentod trom / Bt o _“1i5 n No.ofSacksUsed =5
I ftw . No.of Sacks Used
I (Use reverse side If necessary) Method used
13) TYPEPUMP: N T¥ Comentedby __[-(T& M v poi
0O Turbine O Jet O submersible O cylinder
I O Other 10) SURFACE COMPLETION
Depth 10 pump bowts, cylinder, jet.etc., g 3 Specified Surtace Siab Inswlled [Rule 267.44(2)(A)]
O Specified Steel Sieeve installed [Rule 287.44(3)A))
I 14) WELL TESTS: IV IV [ Pitess Adapter Used [Rule 287.44(3)(B)]
Type Test: 0O pump O Batter D Jetted 7 Estmated O Approved Altemative Procedure Used [Rule 287.71]
Yieid: gpmwith ____ _ ft drawdown after hrs.
11) WATERLEVEL: V/3
[ 15) WATER QUALITY: Satclvel _______ fbelowandsutace  Date
Did you knowingly penetrate any strata which contained undesirable Arteslanfiow = gpm. Date
constituents?
OvYes XA No Ityes, submit"REPORT OF UNDESIRABLE WATER" 12) PACKERS: p/ 7} Type Depth
Typeofwater? ____________ Depthof strats
Was a chemical analysis made? [Jves &l No

Mereby certlly that this well was drilied by me (or under my supervision) and that each and all of the staternents herein are true 1 the best of my knowtedge and bellef. | understand
that faliure 10 complele items 1 thru 15 will resuitin the log(s) being returned for completion and resubmittal.

OMPANYNAME _ U~ /8e minlew g rac WELL DRILLER'S LICENSE NO. 24 13
(Type or print)
N SO AT - Vi L epr I 7502
J (Street or RFD) (City) . . (Stte) (Zip)
iigned) L ':Lfnw{_ﬂl—uzd (Signed) C. I’k\ﬂ/L
(Licehsed Well l?rllloq (Registered Driller Trainee)
Ojease attach electric iog, chemical analysis, and olh;r pertinent information, If available. ForTWCuseonly: WellNo. ______ Located on map

WD-012 {(Rev. 05-18-90]
(Rav ) TEXAS WATER COMMISSION COPY



' Send original copy by certified mali 10: Texas Water Commission, P.O. Box 13087, Austin, Texas 78711 Prease use black ink.
Texas Water Well Drillers Board
ATTENTION OWNER: Confidendalty State of Texas P.O. Box 13087

Priviege Notce on Reverse Side WELL REPORT Austin, Texas 78711
ownern LML wie. HIFQ aboress AFQR AR [/ .re d s rec ra _ 7es27
(Name) (Street or RFD) (City) (State)  (Zip)
2) LOCATION O w: CmE Q22-T1T MM )
County _ I~ AT ) miles direction from SN By
(NE, SW, etc)) (Town)

Drilier must compiate the legal description below with distance and direction from two intersecting section ar survey lines, or he must locate and idently the weli on an offical
Quaner- or Half-Scale Texas County General Highway Map and attach the map 10 this form.

[ LEGAL DESCRIPTION:
Secton No. Biock No. Township

Abstract No. Survey Name

Distance and direction from two intersecting section or survey lines
X SEE ATTACHED MAP :

3) TYPE OF WORK {Check): 4) PROPOSED USE (Check): 5) DRILLING METHOD (Check): O Oriven
R New well O Deepening ObDomessc [Olindusmial  SMonior [ Public Supply O Mud Rotary (3 AlrHammer 3 Jetted " Bored
O Reconditoning 0 Piugging Oimgaton  OTestwelt [ injecion (] De-Watering O ArRotary (O Cable Toot  (J Other
6) WELL LOG: DIAMETER OF HOLE 7) BOREHOLE COMPLETION:
Date Dritting: Dia. (in) From (1) To(r) O Open Hole O straight Wall OUnderreamed
Swrea 2 7"3 ‘f 72/% | sudace 205" BBGravel Packed [ Other _
l Completed 19 #f Gravel Packed give interval . . . from ! Lo _LL.20
L From (ft) To(t) Description and color of formation maerial 8) CASING, BLANK PIPE, AND WELL SCREEN DATA:
| < / TOR sire Oia. N:' zd m: :: Setting (ft.) g:g:m
2 Son O (n) |Used | Screen Mig., f commercial Fom | To | Screen
| 5 omm’uamﬂt | A | | Pue Rica e | (9 |sciye
I 1 SANO° Rty  Hgwpgl Tl | PUVEC DR E{/W e Q5| .0t
i r5 54TvO & wm% ooy
4 SO
-5 Sk Z
7D LAEMEK G TVEL 9) CEMENTING DATA [Rule 287.44(1)] ]
Cemented from fw D 1 NoofSacksUsed 2
o fL No. of Sacks Usad
{Use reverse side If necessary) Methodused € (-7Ats wrAR REXL st Tsp
13) TYPEPUMP: N /- Comentedby _ =120 mpr s A"
O Tubine O Jet O submersibie O cylinder
O Other 10) SURFACE COMPLETION
Depth 1o pump bowls, cylinder, Jet, etc., r Df Specified Surtace Siab Instalied  [Rule 287.44(2)A)]
O Specified Steel Steeve installed [Rule 287.44(3)(A)]
14) WELL TESTS: &/ 7 (] Pitless Adapter Used [Rule 287.44(3)(B)]
Type Test: O pump [ Baiter O Jetted O Estimated O Approved Altemative Procedure Used  {Rule 287.71}
Yield: opm with ft. drawdown alter hrs.
11) WATER LEVEL: 7V n
15) WATER QUALITY: Static level ft. below land surface Date
Oid you knowingly penetrate any strata which contained undesirable Artesian flow opm. Date
constituents?
O ves [@No  ffyes. submit "REPORT OF UNDESIRABLE WATER® 12) PACKERS: [V f} Type Depth
Type of water? Depth of strata
Was a chemical analysis made? ([ Yes [Xho

asreby certify that this well was drifled by me (or under my supervision) and that each and ail of the statements herein are rue to the best of my knowledge and bellet. | understand
1t tallure 10 compiete items 1 thru 15 will result in the jog(s) being returned for compietion and resubmittal.

MPANY NAME ' : WELL DRILLER'S LICENSE NO. 24,3
(Type or print)
1 Z { d}] /%‘(5"“1“ RFD) (City) (State) (Zip)
ined) ) 1 < % (Signed) > C-
*T {Uigbnsed |t7luor) {Registered Ddller Trainee)

1se attach electric log, chemical analysis, and other pertinent information, If avallable.

For TWC use only: Weil No. Located on map

D-012 (Rev. 05-18-80) TEXAS WATER CO
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Send original copy by certified mell 10: Texas Water Commiesion, P.O. Box 13087, Auetin, Texas 78711 Please use black ink.
l ATTENTION OWNER: Confidendalty State of Texas Toxas Water v'v::t Otlers 8aard
Priviege Notice on Reverse Side WELL REPORT Austin, Texas 78711
I owner NS w Fa NpEB aooress _[FSQ O /il  Cpps.c.tee TA  7¢: 27
(Name) (Street or AFD) (City) (Smate)  (Zip}
7) LOCATIONOF WELL: &~ & 22 ~09™M .
County _TOHAR £ — ] miles in drectontrom __DN B 3= 7
l (NE, SW, oic) (Town)

Dritier must compiete the legal description below with distance and direction from two intersecting section or survey knes, o he must locate and idendty the well on an official
Quarter- or Hail-Scale Texas County General Highway Map and attach the map 1o this form.
I 0 LEGAL DESCRIPTION:

SeconNo. ______ Block No. Townshlp ______ AbstractNo. _____  Survey Name
Distance and direction from two interseciing section or survey lines
1 {RP SEE ATTACHED MAP
J 3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): 5) DRILLING METHOD (Check): O Driven
58 New well D Deepening ODomestic [Oindustial  EBMonior O Public Supply O mud Fotary [ AlrHammer [ Jeted B2 Bored
1 O Reconditioning [ Piugging Dirgaton  DTestweil [ injection [ De-Waering Darfotry [DCableToot D Other
J 6) WELLLOG: DIAMETER OF HOLE 7) BOREHOLE COMPLETION:
Date Drilting: Dia. (In. From (ft) To(ft) [ Open Hole D straight wail DUnderreamed
Sarted 22/2 1wlf] 922 Surtace 22 .5 BDGravel Packed [ Other
Complewed Q2 2Y  197¢ It Gravel Packed give interval . . . from _:7_._ to A2
1 From (ft) To(t) Description and color of formation material 8) CASING, BLANK PIPE, AND WELL SCREEN DATA:
I c T w0 L oamuny ey ptnd oo | O P o ot Setting (fL) S:,":,,,
15 SD YOLLTY Cand (in) [Used | Screen Mig., if commerdial From To Screen
l 1] PRPE N JC Az eI 3AGL] /C s
[_. 14 (Y, %4 2|,y VO SRR yis; 225 Lt
) 21.5 ciny & Spm g
Fau 8]
9) CEMENTING DATA [Rule 287.44(1)]
Comenmdfrom _{ Blifio S & NoofSacksUsed L
Lo ft. No. of Sacks Used
(Use reverse side if necassary) Method used _Si-fiz ©F wmrdn O 0P * Sk
13) YYPE PUMP: N (b Comentedby _ /e vt (.
l O Twbine 0 Jet O submersibie (3 Cylinder
O Other 10) SURFACE COMPLETION
Depth 1 pump bowls, cylinder, jet, etc., r B3 Specified Surface Siab instalied  {Rule 287.44(2)(A)]
[ Specified Steei Sieeve instatied [Rule 287.44(3XA)]
‘ 14) WELLTESTS: V1Y [] Pitess Adapter Used [Rule 287.44(3%B))
TypeTest O Pump O Balter DJetted O Estimated ) Approved Altemative Procedure Used  [Rute 287.71)
Yield: gpmwith _____ ft. drawdown after trs.
11) waterLeve:: M7}
15) WATER QUALITY: Staticlevel _____ . below land surface Date
Did you knowingly penetrate any strata which contained undesirable Arteslan flow gpm. Date
constituents? -_
D ves 2@ No If yes, submit “REPORT OF UNDESIRABLE WATER" 12) PACKERS: g/t Type Depth
Typeotwater? ________  Depthof strata
Was a chemical analysis made? ([Jves [ANo

1 hereby certify that this well was drilled by me (or under nvy supervision) and that each and ail of the stalements herein are true 1o the best of my knowiedge and bellef. | undarstand
that failure %0 compiete items 1 thru 15 will result In the log(s) being returned for completion and resubmittal.

OMPANY NAME __ "2y minn e g pr WELL DRILLER'SLICENSENO. _ 2 ¥} 3
(Type or print)
Ar s 38O F s p La T 7w T 0
(City) (Sﬁh) (Zip)
signed) (Signed) da*m Q_
(Registered Drilier Trainee)
jease attach electric iog, chemical analysis, and other pertinent information, if available. For TWC use omy: WeliNo. ________ tLocated on map

VWD-012 (Rev. 05-18-90) TEXAS WATER COMMISSION COPY
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6 st et el an o

Awmwmwn: Texas Water Commission, P.O. Box 13087, Austin, Texas 78711 Please use biack ink.
Water Well Drillers Board
ATTENTION OWNER: Confidensially State of Texas Toxas P_; Box 15087 "
Privisge Notios on Reverse Side WELL REPORT Austin, Texss 78711
OWNER _{ .t i ... i apoRess /} )’ : . Iy o
(Name) (StnotorRFD) (City) (State)  (Zip)
2) LOCATIONOF WELL: X gmT op -0l M .
County _7_ i lf\phvv i miles in directionfrom _ . - ' "2
(NE, SW, etc.) (Town)
Drilier must compiete the legal description below with distance and direction from wo intersecting section or survey nes, or he must locate and identiy the well on an official
Quarter- or Haif-Scale Texas County General Highway Map and attach the map 10 this form.

O LEGAL DESCRIPTION:
SectonNo. ______ BlockNo. _______ Township _____ = AbstractNo. ____ Survey Name

Distance and direction from two intersecting section or survey lines

Pl SEE ATTACHED MAP .
[ —
I 3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): 5) DRILLING METHOD (Check): O Oriven
&I New Well O Deepening Opomessc [indusrial  (BMonitor O pubiic Supply 0O Mud Fotary [ Air Hammer [ Jened [4 Bored
. O Recondiioning [ Pugging Owrgaton  [CTestwell [J injection  [JDe-Warering OarRotwy [cCableTool JOther_
| & weLLLoa: DIAMETER OF HOLE 7) SOREHOLE COMPLETION:
Date Driting; Dia. (in.) From (L) To (1) CJ Open Hole O straighe wall Ounderreamed
Staed 2 >/ & 1wl 7o Surtace T & Gravel Packed  [J Other
l Complewd C /ol 191° 1f Gravel Packed give interval . . . from B ¥ -t
. From (f.) To (fr) Description and color of formation material 8) CASING, BLANK PIPE, AND WELL SCREEN DATA:
| C , e New |  Swel, Plastc, eic. Setting (1) Gage
Lo 4o o| or Pert., Slotted, efc. Casting
N Ve i D ey g (IN) | Used Screen Mfg., if commerdal From To Screen
L7 2 5% 2 APV gt AN S L Y2 & Voo | /e
2 - Y Iy, Pge 2- 1 o IR N R 1 e > 5 “‘
B rhog o
3 - fo sy a8
9) CEMENTING DATA [Rule 287.44(1)]
Cementedirom .- ML ______ft No.of Sacks Used
| Lo ft. No, of Sacks Used
l (Use reverse side if necessary) Method used s Lo - NP /4
13) TYPEPUMP: -~ 1} Comentedby _ © T cips oo T Fees
O Turbine O Jet O submersible [ Cylinder
I O Other 10) SURFACE COMPLETION
Depth 1 pump bowts, cylinder, jet, etc., N £ Specified Surface Siab installed [Rule 287.44(2)A)]
O Specified Steel Sieeve instalied [Rule 287.44(3)(A)]
14) WELLTESTS: ' 'V [ Pitless Adapter Used [Rule 287.44(3)(B)]
I TypeTest [ Pump O Balter O Jetted O Estimated O Approved Alternative Procedure Used  [Rute 287.71]
’ Yield: _____gpmwith ______ ft drawdown after _ hrs.
11) WATERLEVEL: « }
| 15 wWATERQUALITY: Smticlevel ________ fubelowlandsuface  Date
‘ Did you knowingly penetrale any strata which contained undesirable Artesian flow gpm. Date
consituents?
OvYes ['No  ityes, submit "REPORT OF UNDESIRABLE WATER" 12) PACKERS: .-/1" Type Depth
Type of water? Depth of strata
Wasachemical analysismade? [JYes B3No

eonnymmm»xuddlbdbyrm(orum:ormymrv!don)wmmmdldmlmuhwdnmmt’mmmfmyk:m«!gomdbouof { understand
that fallure 10 complete ltems 1 m15wmmnmbo(s)mmmuwummrmu

OMPANYNAME _ [- 4. i psid. . u A WELL DRILLER'S LICENSE NO. -
(Type or print) A
°S fooogmv L ' S e
“ K\ / (s:mx or RFD[ (City) Z (State) (2Zip)
iignad) : (Sig /. %
(u&ma We Drilier) (Registered Drilier Trainee)
Please attach electric log, chemical analysis, and other pertinent information, if avaliable. ForTWCusednly: WellNo. ______ Located on map

WD-012 (Rev. 05-18-90
( ) TEXAS WATER COMMISSION COPY
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