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ABSTRACT

Commencing in December 1982, Hargis and Associates, wunder a
contract with General Dynamics Corporation, conducted an extensive
investigation to determine the presence and extent of industrial
chemical pollution at Air Force Plant No. 4. & major portion of this
work was .devoted to the testing of ground water flowing within the
overburdén. In addition, Hargis had 16 wells drilled to monitor fqr
polluted ground water in the upper and middle zones of the Paluxy
Formation. Paluxy ground water was monitored because the Formation is
a principal water supply for the contiguous city of White Settlement.
Hargis, in a letter to General Dynamics dated 12 April 1985, reported
discovery of a concentration of 8,900 ug/l of trichloroethylene, 130
ug/1 oﬁ 'L,2-trans-~dichloroethylen&, and lesser amounts of other
chlerinated hydro;arbons, and th; existence of abnormally high water
levels in the upper zone of the Paluxy Formation in well P-8(U). In
this letter, and again in the Phase II report of 1985, Hargis
interpreted this information to indicate that chemically polluted ground
water from the overburden was recharging the upper zone of the Paluxy
aquifer beneath the east parking lot of the plant. In early May 1985,
the Fort Worth District, Corps of Engineers, operating for Kanmsas City
District Superfund, was asked to review existing data, investigate the

distribution of chemical pollution within the Paluxy, and to locate the
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area in which polluted overburden ground water enters the Paluxy
aquifer. The Corps proposed to drill six monitor wells into the upper
zone of the Paluxy aquifer and five monitor wells into the alluvium
mantling the bedrock, both groups of monitor wells to be located in the
east parking lot of the plant. Also, the Corps proposed to have
geophysical logs run in Paluxy monitor wells P-1 through P-4, and P-5(M)
through P-10(M). These proposals were not implimented because of
funding curtailment. The following investigative work was performed at
the plant:

Three pairs of Paluxy monitoring wells were drilled along the south
boundary of the plant to determine 1if pollutants discovered in well
P-8(U) had reached the south plant boundary. Omne of each pair of these
wells was completed in the upper zone of the Paluxy and the other was
completed in the middle zone. Ground water was sampied in these wellé
and tested by Hargis and Associates. To date none of these wells appear
to produce chemically polluted ground water. It is recommended that
sampling and testing of ground water from all of the well pairs along
the south boundary of the plant continue, preferably on a short-cycle
bagsis. In addition to the drilling of 3 pairs of Paluxy monitoring
wells, 28 exploratory borings were drilled in the east parking lot to
obtain data for mapping topogréphy of the eroded surface of bedrock in
the area where the overburden might be in direct contact with thé Paluxy
aquifer. Exploratory drilling found that an erosion channel there does

not penetrate the Paluxy Formation at any of the drill sites. A
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sandstone bed, located immediately beneath the Walnut limestone and

separated from the upper zone of the Paluxy aquifer below by 8 to 14

feet of shale, was recognized in geophysical logs of the monitor wells
along the southern boundary of the plant, the géophysic;l log of
exploratory boring 8A3F-110, and in short-interval cores in the area of
predicted contact between the overburden and the Paluxy Formation, which

became known as the "window."

This sandstone may be the o?ly member of
the Paluxy Formation which becomes polluted in thé "window" area. Since
this has not been proveq, it is recomrended that two monitor wells be
drilled immediately south of the "window" to test separately this
uppermost Paluxy sandstone and the upper zone of the Paluxy aquifer
proper. If these wells find pollution to be resgtricted to the uppermost
Paluxy sandstone, it is recommended . that additional monitor wells be
drilled into: the upper zone of the Paluxy aduifer in the Qicinity of
monitor well P~8(U) to determine whether and to what extent pollution
has spread in the upper Paluxy zone proper from well P-8(U). It is also
recommended that several monitor wells be completed in the overburden in
the east parking lot to better define distribution of polluted ground
water and to locate sand and gravel deposits in the erosicnal channel in
the bedrock. Additionally, these wells may offer an opportunity to

determine the velocity at which ground water moves through the

overburden by injecting a nonhazardous dye tracer in selected wells.



INVESTICATION OF POLLUTION OF GROUND WATER
IN THE PALUXY AQUIFER AT AIR FORCE PLANT.
NO. 4, FORT WORTH, TEXAS

INTRODUCTION

1. Preceding Studies. Pollution of ground water beneath Air Force

Plant No. 4 was studied first by Hargis and Montgomery, Inc., then by
Hargis and Associates, Inc. The problem being investigated was chemical
pollution of ground water within the overburden. Monitoring and testing
of ground water commenced with completion of well HM-1 in December 1982.
D'Appolonia Waste Managgment Service conducted a refraction seismic
survey in the east parking lot in 1983 in an effort to delineéte
topography of the eroded top ¢f the bedrock in that area. The U.S.
Environmental Protection Agency contracted four wells which were drilled
in May and June 1983 to monitor ground water in tbe overburden. These
wells are located in the city'of White. Settlement near the south and
west boundaries of the plant. A record search to locate additional
sites of buried industrial waste was made by CHoM Hill Company in 1984.
The reader is referred to the following reports for details of other
investigations of ground-water pollution at the plant:

a. Hargis and Montgomery Inc. 1983a, dated 3 February 1983,

b. Hargis and Montgomery, Inc. 1983b, dated 12 July 1983,

c. Ha;gis and Associates, Inc. 198%4a, dated 12 October 1984,

d. Hargis and Associates, Inc. 1984b, dated 25 October 1984.

e. Hargis and Associates, Inc. dated 25 September 1985.




Monitor well; were drilled by Southwestern Laboratories, Inc., of
Dallas, Texas for Hérgis and Montgomery and Hargis and Associates.
Ground water from monitor wells was sampled periodically by Hargis.
Ground-water samples were tested for pollutants primariiy by Brown and
Caldwell Laboratories, Inc., of Bakersfield, California. Some testing
was also done by Radian Corporatibn of Austin, Texas.

Hargis and Associates informed General Dymamics Corporation by a
letter dated 12 April 1985, that a‘ concentration of 8,900 ug/l of
trichloroethylene, a concentration of 190 ug/1 of
1,2-£rans-dichloroethy1ene and lower concentratiops of other chlorinated
hydrocarbons had been discovered in well P-8(U) monitoring the upper
zone of the Paluxy. In this letter and again in the Phase II report of
25 September 1985, Hargis interpreted abnormally high water levgls in
well P-8(U) and normal water levels in well P-8(M) coupled with finding
pollutants in the upper zone of the Paluxy to indicate that ground water
from the overburden was probably recharging the upper portion of the
Paluxy aquifer in an area east of the Assembly Building where the
normally intervening Walnut Formation was believed to be missing. At
the beginning of May 1985 the Air Force asked the Corps of Engineers to
assist 1in determining the extent of pollution within the Paluxy
Formation beneath the east parking lot in the vicinity of the Paluxy
monitor well P-8(U) and to employ contradtors to do remedial work if

immediate action was required.



2. Scope and Objectives. The Corps of Engineers was teo review all
accumulated data bearing on pollution of the Paluxy Formation in fhe
southeast part of the plant property. The Corps was then to develop a
plan of investigation with the object of defining the 1limits of
pollution within the Paluxy discovered by monitor well P-8(U) and to
drill a number of exploratory borings to locate the area in which

pollutants enter the Paluxy. The Corps plan included drilling and

completing three pairs of Paluxy monitor wells along the southern’

boundary of the plant to discover if pollutants were present and moving
beyond the scuth plant boundary toward the ciﬁy of White Settlement.
The Corps of Engineers proposed that an additional six monitor wells be
drilled and completed in the upper zone of the Paluxy aquifer to aid in
defining the pollution plume. The area in which pollqtants were
beligved to énter the Paluxy‘Formqti;n was to be investigated by the
drilling of 20 exploratory borings which would also define bedrock
topography. Additionally, five monitor wells were to be completed in
the overburden in the east parking lot. Monitor wells P-1 through P-4
and middle Paluxy wells P-5(M) through P-10(M) were to have their pumps
pulled and to have geophysical logs rum in them to better resolve
bedrock stratigrapy. Because of funding curtailment, the Corps drilled
only 3 pairs of monitor wells along the south boundary of the plant and

28 exploratory borings in the east parking lot,

3. Local Geology. Air Force Plant No. 4, operated by General Dynamics
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Corporation, Fort Worth Division, is situated on overburden immediately
beneéth which 1is a sequence of bedrock formations comprised of
limestone, shale, and soft éandstone, all of Cretaceous age. The
deepest of these formations which a;e relevant to this investigation is
the Glen Rose Formétion consisting principally of limestone. Depth of
the Glen Rose limestone varies within thefplant area from 213 feet in
well P-1 to 236 feet in exploratory boring B8A3F-110. Above the Glen
Rose, in ascendkng order, are the Paluxy Formation, the Walnut
Formation, and the Goodland Formation.

a. Stratigraphy.

(1) Paluxy Formation. The Paluxy Formation consists primarily

of sandstone which varies from nearly uncemented sand to moderately
cemented sandstone. The formation also conta{ns a number of shale beds,
most of which range from a thickness of less than 1 foot to as much as
5 feet. The top of the Paluxy Formation is defined as the first
sandstone encountered beneath shale or limestone of the overlying Walnut
Formation. The Paluxy has been divided into three zones. The lower
zone, immediately overlying the Glen Rose Formation, is comprised of a
number of sandstone beds separated from each other by beds of shale from
less than 1 foot thick to as much as 7 feet thick. Two geophysical logs
of this zonme in the city of White Settlement indicate that much of the
sandstone is somewhat shaly or clayey. The zone is quite consistent in

total thickness throughout the plant/White gettlement area. Because of
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the presence of beds of shale and shaly sandstone, the lower zome of the
Paluxy probably contributes less ground water' to water supply wells
within the city of White Settlement than does the middle zone.

The middle zone of the Paluxy has a relatively small shale or clay
content. This wunit is the uppermost Paluxy unit in whiéh White
Settlement city wells are completed. The middle zone of the Paluxy
Formation is quite recognizable on geophysical logs of wells in this
area. For examples of this see Plate 1 which is a correlation diagram
in the plant/White Settlement area utilizing geophysical logs.

Water wells producing f?om the Paluxy Formation in the city of Whitg
Settlement are not completed in the upper zone of the Paluxy because of
its 1low productivity. The upper zone of the Paluxy varies in
composition significantly more in the proportion of sandstone and shale
_ which comprise,t;is zone in the area of Plant No. 4 and the city of
White Settlement than does either the middle or the lower zone. In
White Settlement, well No. 8, 19 feet of Walnut shale separates the
Walnut limestone and the Paluxy sandstone. Only 0.5 to 1.5 feet of
shale separates these beds in the plant area. The upper Paluxy zone is
comprised of individual sandstone beds and of sub-zonal units consisting
of a number of sandstone beds. The sub-zonal units are separated from
each other by shale beds. These sandstone units vary in thickness from
about 13 feet to 20 feet. Individual sandstone beds vary from a

thickness of about 1 foot to as much as 8 feet.
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(2) Walonut Formation. Regionally the Walnut Formation 1is

comprised principally of shale which has a medial shelly limestone
member. This member is the Walnut limestone described in earlier
reports of invéstigation at the plant. The medial limestone member of
the Walnut is approximately 30 feet thick in the plant/White Settlemgnt
area. Any shale presént separating this member from the first Paluxy
sandstone below is classified as belonging to the Walnut Formation. The
Walnut also has a shale member overlying the Walnut limestone in this
area which is approximately 20 feet thick. This shale has, on rare
occasions, been classified as belonging to the Goodland limestone
Formati;n above it, but regionally it belongs to the Walnut Formation.
This shale contains a few feet of impure limestone in its middle
portion. This part qf‘ the Walnut Formation can be seen on the
geophysical and strip-log of White Settlement well No. 8 on Plate 1.

(3) Goodland Formation. The Goodland Formation overlies the

Walnut shale. It is composed of limestone containing a few thin shale
beds. 1Its total thickness is approximately 80 feet near the plant.
Only a few feet of the basal part of the formation are present in the
bedrock sequence beneath the plant because of erosion of its outcrop.
Limestone comprising this formation is presené beneath the plant only
vhere the overburden is thin and bedrock is relatively near the surface.
These conditions prevail mainly along the sguthern boundary of the plant

property.
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(4) Overburden. Alluvium mantling the eroded surface of
bedrock beneath the plant has been called the upper zone in reports by
Hargis and Montgomery, Inc., and by Hargis and Ass&ciateg, Inc. This
material is referred to here as overburden. Cverburden in this
immediate area consists primarily of clay, some of which is sandy and
gravelly, but it contains channel déposits of sand and gravel as well.

b. Structure. Geologic structure in the shallow Cretacecus bedrock
above the top of the Glen Rosé Formation consists principally of gentle
regional dip slightly south of east at approximately 30 feet per mile.
Formational dip places the base of the Walnut limestone at between
elevation 582 and elevation 587 along Grants Lane and at elevation 600
to elevation 602 in the vicinity of monitor wells P-10(U) and P-10(M)
near the unnamed creék west of Bomber/Meandering Road west of the plant.

c. Aquifer Bydrology.

(1) Overburden. Ground water within the overburden flows in
two general directions on top of the eroded bedrock in the plant area.
A divide area of relatively high bedrock extends approximately
north-south in the general area of the Parts Plant Building (No. 5)
northward from about the location of Warehouse No. 1. West of this
subsurface divide, overburden ground water flows toward the unnamed
creek west of Bomber Road. East of the divide, ground water flows to
the east, then to the north, down at leggt two buried channels eroded

into the top of the bedrock.



(2) Paluxy Upper Zone. Many water levels in wells completed in

both the upper and middle zones of the Paluxy aquifer are at elevations
below the top of the upper zone of the aquifer. In wells P-8(U) and
P-10(U) completed in the upper zone, early water levels were 19 and 21
feet higher than water levels in their companion wells P-8(M) and
PLIO(M) completed in the middle zone of the Paluxy, suggesting recharge
of the upper zone of the Paluxy aquifer in the vicinitonf the wells.
Contours on elevations of water levels in monitor wells completed in the
upper zone of the Paluxy aquifer are shown on Plate 2. The contours are
drawn on few data. These piezometric data are not well distributed for
purposes of hydrologic interpretation, However, it is known that the
upper zone of the Paluxy aquifer is recharged through outcrops of this
zoq; in the bottom of Lake Worth, immediately north of the plant where
the lake is oriented east-west. Contours in areas of closest well data

suggest that ground water in this zone probably flows nearly due south,

except for anomalies. Contours around well P~10(U) have been drawn to.

suggest that recharge may be cccurring in the bottom of the ﬁnnamed
creek west of Bomber/Meandering Road. This was done because of the
anomalously high water level in well P-10(U) next to the creek,
Anomalously high water le;els in the upper zone of the Paluxy in well
P-8(U) coupled with the discovery of chemical pollution in water from
Paluxy monitor well P-8(U) and water from overburden monitor wells such

as HM-82 gave rise to Hargis' interpretation that overburden ground
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water gontaining chemical pollution was in hydraulic contact with the
upper zone of the Paluxy Formation and was actively recharging the upper
zone cof the Paluxy aquifer. Th;t part of the channel eroded into the
bedrock in which contact between the overburden and sandstone of the
Paluxy aquifer was believed to exist has been called the "window." " The
"window" was believed to be located under the east parking lot of the
plant, southeast of Engineering Building 200.

(3) Paluxy Middle Zone. Plate 3 shows contours on elevations

of water levels in the middle zone of the Paluxy aquifer. Water level
contours from the relatively few monitor well data in the middle zomne of
the Paluxy as drawn suggest a flow direction of south 30° east in this

zone. The water level elevation data contour smoothly, and 5 foot

- contours are more widely separated than are those of the upper zone of

the Palﬁxy aquifer. These conditions suggest that the middle zone hére
may be more remote from its source of recharge tham is the upper zone.
The flow direction indicated by the contours seems to indicate that the
recharge area of the middle zone is farther upstream in Lake Worth than
is that of the upper zone. This appears to be in accord with regional
structure of the Paluxy Formation. Since the Paluxy Formation dips
(inclines) eastwardly, it also rises to the west. The middle zone of
the formation is not known to crop out in the bottom of Lake Worth along
the north boundary of the plant. It may_;rOp out in the lake bottom

north and west of the plant.
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PLAN OF INVESTIGATION

1, Paluxy Monitor Well Program. Initial action by the Corps of Engineers

was to drill and complete three pairs of monitor wells on an east-west
line along the south plant boundary. The well pairs were located 500
feet apart. Wells P-ll(U)‘and P-11(M) were completed in the middle of
the south end of the east parking lot. Wells P-12(U) and P-12(M) were
located in the alley along the south side of General Warehouse Building
No. 188. The well heads were placed in small concrete vaults beneath
the alley paving. The vaults were covered by removable steel cover
plates to permit vehicle traffic, yet easy access to the well heads and

protection from entry of rain runoff into the wells. Wells P-13(U) and

P-13(M) were completed 80 to 90 feet south of the line of P-11 and P~12

well pairs. P-13(U) and P-13(M) are located just off the concrete apron
approximately 120 feet south-of the southwest corner of Run Station No.
1. Zonation of the Paluxy Formation used for completion of these wells
was tailored to match that employed by Hargis and Associates. The
purpose of the well pairs was to discover if pollution within the Paluxy
aquifer had reached the south boundary of the plant in the upper or
middle zones of the Paluxy.

a. Well Drilling and Construction. Well drilling and completion

procedures employed were similar to those wused by Southwestern
Laboratories in their work for Hargis and Associates. Of the three

wells completed in the upper zone of the Paluxy along the southern
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boundary of the plant, only well P-12(U) was completed to include the
uppermost sandstone immediately beneath the Walnut limestone. The
casing prog¥am uged for completions in the upper zone of the Paluxy
involved steel casing through the Walnut limestone. However, only a
i4-inch diameter hole was drilled in this section into which 10-inch
steel casing was set, c;ntralized, and cemented from the bottom of the
casing to the ground surface. A 9-7/8-inch diameter hole was then
drilled from the bottom of the 10-inch casing to total depth of the well
into which was set 4-inch centralized, schedule 80 PVC casing, at the
bottom of which was 20 feet of 4-inch I.D., 0.010 slot PVC well screen,
plugged at the bottom. Filter sand was placed in the annulus around the
4-inch casing, extending upward into the steel casing. A %-HP, 8 gpm,

2-7/8B-inch diameter, 20 stage, single phase, Model 2x4 P050 submersible

pump, manufactured by the Standard Pump Company of Bartlesville, .

Oklahoma, was installed in each well for water sampling. A l4-inch hole
was drilled through the upper zone of the Paluxy into the uppermost part
of the middle zone of the Paluxy and cemented to the surface in wells
completed in the middle zone. As in wells completed in the upper zone,
a 4-inch PVC casing and 20 feet of 4-inch PVC screen was set and sand
packed in the test interval of the middle zone. The same model
submersible pump was installed in all wells, regardless of the zone they
were completed in.

A black substance was encountered while drilling cement remaining in
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the 10-inch casing of well P-13(M) after the casing cement had set., It
was found to be gilsonite, a powdered material used to prevent lost
circulation while cementing. It was not known if this material had been
incorporated in cement behind the casing, but this circumstance was
assumed as a "worst case." Samples of this material, recovered during
drilling cement in the casing, were amnalyzed by Southwestern Division
Laboratory of the Corps of Engineers in Dallas, Texas, to determine if
any toxic substances were present. Additional samples of this material
were obtained from the Western Company of North America, the well
cementers, and were sent to Hargis and Associates to be exposed to
dissolution by a solution of trichloroethylene (TCE) in a concentration
similar to that discovered in ground water from well P-8(U). Tests were
run to determine first, whether the gilsonite would go into solutiong;
and second, whether any toxic substances would be produced in the
process of dissolution. Test results from both laboratories were
negative, allowing further operations in the well. Incorporation of
gilsonite in the casing cement alsc raised a question as to the
integrity of the casing cement. Western Company of WNorth America
pressure tested the well with water under 200 psi and then retreated the
well with an additional 75 sacks of neat cement slurry with a surface
presgure of 150 psi at their expense. Logging of the Paluxy monitor
well pairs was done initially from drill cuttings, as were Paluxy wells

P-1 through P-10. 1In addition, an electric log was run in the open hole
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(before setting 4-inch PVC casing) and a gamma ray log was run through
the entire hole to produce a log which included the portion of the well
where steel casing was set. Though the commercial logs run in the first
wells drilled, P-11(U) and P-11(M), were of poor quality, it became
obvious very soon that the logs made from drill cuttings from beds below
the-base of the Walnut limestone did not agree well with the electric
and gamma ray logs of the same section of bedrock. A variety of reasons
account for this, most of which are related to the soft nature of the
bedrock which, when drilled, would break sandstone down to sand grains
instead of sandstone chips, and shale into discolored drilling fluid
instead of shale chips of sufficient size for recognition. Because of
the difficulty in obtaining good logs from drill cuttings, considerable
religﬁce was placed on. geophysical logs of the Paluxy monitor wells
along the southern property 1line of the plant. . The most desirable
features of geophys;cal logs, compared with drill cutting logs, are the
greater degree of resolution of individual beds and small units and the
curve character which results in characteristic signatures of. each
formation, aiding correlation. All of the Paluxy monitor wells were
developed by airlift pumping and surging. Each well was pumped by
airlift, followed by a brie£ lowering of the air supply line below the
eductor pipe to blow Fhe well with compressed air, followed by an
immediate return to airlift pumping. This\cyclic activity was repeated
every 15 minutes for a total development p;riod of 4 hours.

b. Well Water Sampling and Testing. All sampling and testing of
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ground water from Paluxy wells P-11(U) and (M), P-12(U) and (M), and
P-13(U and M), was done by Hargis and Associates as part of théir
continuing program of ground water monitoring. Table 1 1lists tests
which found pollutants. Other unpolluted tests are included to indicate

changes where pollution disappeared. Reproductions of test reports are

located in the Appendix at the end of this report. The finding of methylene {}

chloride and toluene in water samples from Paluxy monitor well P-11(U)
followed by a 6-month period of unpolluted tests is interpreted to mean
that the upper zone is probably unpolluted. Tests of water samples from
well P-11(M) have contained no pollutants to date indicating that the
middle zone of the Paluxy probably is unpolluted at the site of well
P-11(M). Tests of water from well P-12(U) found oil and grease on 12
December 1985 and again on 9 January 1986. This material probably was
present only in limited amounts because subsequently it disappeared from
tests of water from the well. It may have come from the rig that
drilled well P-12(U). On 9  January 1986, 62 ug/l of
l,i,l-trichloroethane was found in P-12(U). This pollutant was found
again in concentration of 56 ug/l on 6 April 1986. The same pollutant
was found on 9 July 1986, but in a concentration of only 7 ug/l. The
trend of diminishing concentrations of 1,1,1-trichloroethane 1is
suggestive that the upper zone of the Paluxy is unpolluted, and that
this chemical may have been introduced during drilling. —The presence of

only one contaminant is considered unusual. Generally two or more
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TABLE 1
TEST RESULTS

Test Date
or Receiving
Well No. Date Concentration Pollutant
P-11(1) 9-05-85 15 ug/1 Methylene _
Chloride EF
9-05-85 64 ug/l Toluene it
10-10-85 70 ug/1 Toluene &
1-08-86 ‘Purgeable Priority Pollutants - all below 2
, detection level. «%
4-05-86 Same
7-10-86 Same
P-11(M) No pollutants detected between 8-29-85 and 7-22-86.
P-12(U) 12-12-85 32 mg/l 0il and Grease
12-12-85 Purgeable Priority Pollutants - all below
detection level.
1-09-86 9 mg/l 0il and Grease
1-09-86 62 ug/l 1,1,1-Trichloro~
ethane
4~06-86 56 ug/l 1,1,1=Trichloro~-
ethane ‘
7-09-86 7 ug/l 1,1,1-Trichloro-
ethane
P-12(M) 10-10-85 First Purgeable Priority Pollutfion test =- all
below detection level.
7-09-86 5 ug/l 1,1,1-Trichloro-
ethane
7-09-86 2 ug/l 1-1-Dichloroethane
P-13(U) 4-09-86 First Purgeable Priority Pollutant test = all
below detection level.
5-07~86 0.17 mg/l lead - 0.12 mg/1 above
maximum permissible concentration.
5-07-86 0.06 mg/l - Manganese - 0,01 mg.1l
above maximum permissible concen-
tratiom.
5~08-86 3 ug/1 Methylene Chloride
6~05-86 0.06 mg/l lead - 0.0l above maxi-
7 mum permissible concentration
6-05-86 Purgeable Priority Pollutants - all below detection
level. :
7-09-86 Purgeable Priority Pollutants - all below detection
level.
P-13(M) 8-06-86 Tests for oil and grease and for total fuel. Hydro-
carbons - all below detection level,.
8-06-86 Purgeable Priority Pollutants - all below detectiom
level.
§-06-86 B/NA Priority Peollutants - all below detection
level.
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contaminants are found when an aquifer is polluted. This well should
continue to be sampled and tested to build‘a la;ger body of test data.
Well P-12(M) produced water with only 5 ug/l of 1,1,1-~trichloroethane
and 2 ug/l of 1,l1-dichloroethane on 9 July 1986. .Since water from this

well has only been sampled and tested once, no conclusion can be reached

concerning pollution of the middle zone at the location of the well..

This well should continue to be tested to build a body of test data.

Only minor concentrations of pollutants have been found in water samples

"from well P-13(U) to date. Traces of lead and manganese and a low

concentration of methylene chloride, found during the initial 3-month
period of testing, does not suggest that the upper zome of the Paluxy is
polluted at the location of the well. This well should continue to be
monitored. Sampling and testing of well P-13(M) so far indicates that
no pollutants are présent in the middle Paluxy here. Ground water from
this well should continue to be sampled and tested.

A test of interzonal communication was conducted in the Paluxy wells
P-12(U) and P-12(M). The middle zone was continuously pumped at 8 gpm
in well P-12(M) for a period of 3 hours. Water levels were measured in
well P-12(U) throughout this period. WNo drop in water level of P-12(U)
was experienced during the test period. Though this test suggests lack
of communication between the wupper and wmiddle zones of the Paluxy
aquifer at this location, the test is not.COnsidered toe be conclusive.

Only unchanging water levels, measured in well P-12(U) during pumping of
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well P-12(M) at '‘a much greater rate, sustained over a much longer
period, can reasonably demonstrate lack of communication between the
upper and middle zones of the Paluxy Formation.

c. Safety Procedures. Hazards to drilling personnel were assessed

at the beginning of field operations.. It was determined that risk was
at EPA Level D {minimal)., Optional rubber gloves were used by drilling
personnel where needed in addition to other protective clothing
specified for Level D risk.

The Failing 1500 drill and all tools -used in drilling the Paluxy
monitor wells were steam cleaned after completing each well. All
drilling fluids and cuttings, including augered materials, were
collected and segregated in containers specifically'for this purpose.

The ccllected materials were sampled, and the samples were tested for

the presence of purgeable priority pollutants. Results of these tests’

determined whether or not the materials required disposal in a toxic
waste dump. The collected materials were turned over to General
Dynamics Corporatiom for ﬁisposal based on test documentation supplied
at the material transfer. Initially, collected surplus drilling
materials were tested for volatile organic compounds as a slurry with a
gas chromatograph using EPA Method 60l. Subsequently, all materials
were tested by gas chromatography/mass spectrometry by EPA Method 624
which tests for a greater range of comﬁounds. Nearly all of the

materials removed from the exploratory borings were products of
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augering. Since no permanent installation was made in these borings,
these materials were ﬁsed vtd backfill the holes. Any surplus was
collected, tested, and disposed of as were materials derived from
drilling wells.

2. "Window"™ Investigation. The site of the erosion channel in which

the "window,"

as interpreted by Hargis and Associates, was believed teo
exist, is the east parking lot primarily in an area near Grants Lane,

southeast of Engineering Building 200.

a. Drilling Plan and Procedures. A plan of boring and section

locations is shown on Plate 4. The drilling program designed to
discover the location of the '"window" was one of obtaining subsurface
topegraphic data on the top of bedrock in the area of the east parking
lot. Data on lithology of the uppermost bedrock were obtained as an
integral part of the drilling. . Drilling of borings 8A4C-83 th;ouéh
8A4C-86 early in the investigation, before the drilling of Paluxy wells
was well advanced, proved inconclusive in finding the "window" which is
the location where overburden alluvium is in contact with sandstone of
the Paluxy aquifer. Borings 8A4C-84 through B8A4C-86 found bedrock to be
comprised of Walnut limestone, the top of which was at about the same
elevation in all three borings. Drilling of exploratory borings was
resumed after completion of all Paluxy monitor wells but P-13(M). This
effort took the form of laying out four rows of potential exploratory

boring locations from which to sgelect those for drilling based on
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results obtained. The. rows of 1locations were 1laid out east-west,
parallel to station lines of the plant survey grid. - Drilling résulté
from each row were portrayed as geologic sections on plates 6 and 7.
Borings at the east end of each row, plus other borings near the eastern
boundary of the east parking lot, formed an additional row and were used
to construct geologic Section E-E', shown on plate 8. As drilling
proceded on rows D-D and E-E', additional borings were drilled between
the first borings to reduce the rigsk of failing to encounter any
erosional channel in. tﬁe bedrock which might penetrate the Paluxy
Formation and constitute a "window" through which polluted ground water
from the overburden might enter the Paluxy aquifer. One boring,
BA3F-110, was drilled and logged geophysically to obtain stratigraphic
information on the basal Walnut limestone and the whole of the Paluxy
formation beneath.the Walnut. See Plate 4 for locations of monitor
wells, exploratory borings, and geologic sections in the southeastern
portion of the plant..

b. Drilling Results.

(1) Overburden Compasition. Alluvium comprising the overburden

consists of clay, sand, and gravel with some of these materials of
somewhat mixed composition. The materials are shown on Sections A-A'
through E-E' on Plates 6 through 8, and on logs of all wells and
exploratory borings located in the Appendix-at the back of this report.

(2) Bedrock Erosional Topography. Topography of the eroded top
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of the bedrock is shown in plan on Plate 5, and in section on Plates 6,
7; and 8. Bedrock topography of direct concern to the site of a
"window" is that of an ercosional channel in the bedrock commencing near
the south end of Warehouse No. 12. The channel extends eastward and
"downstream' under Process Building No. 181, Materials Storage Building
No. 182 to the northwest corner of General Warehouse Building No. 188
where it turns to the northeast. From Building No. 188 the channel
extends across the east parking lot to the site of plugged overburden
well HM-67, adjacent to Grants Lane and west of Field Qperations support
Building W®o. 189. Data from exploratory borings drilled in this
investigation and from foundation borings drilled for plant construction
suggest that a relatively flat bedrock exists between boring 8A-105 and
Engineering Building No. 200, which includes the area beneath the Field
Operations ﬁuilding and Grants Lane. Eleva;ioﬁs of the bedrock here
range from 585 to 590. Any deeper erosional channel that may exist,
eroded into this relatively flat area, may take a course similar to that
suggested by the 595-foot contour on Plate 5.

(3) Bedrock Stratigrapby. The stratigraphic sequence of the

lower portion of the Walnut formation and the uppermost portion ©of the
Paluxy Formation is shown on Sections A-A' through E-E' on Plates 6, 7,
and 8. Stratigraphy of these formations in the form of five geophysical
logs with strip logs showing rock types is also shown on Plate 1, which

is a bedrock correlation diagram. Wells numbered H-4 and 8, shown omn
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Plate 1, are located in the city of White Settlement. Also shown on
Plate 1 are monitor wells P-12(M) and P-lS(M), which are located along
the south boundary of the plant. Stratigraphic boring 8A3F-110, on the
right side of Plate 1, is north of monitor wells f-B(U) and P-8(M) in
the east parking lot. See Plate 4 for the location of monitor wells and
exploratery borings.

Good samples of the uppermost sandstone of the Paluxy Formation,
which occurs imediately beneath the Walnut limestone, were obtained by
short-interval coring of exploratory borings 844C-102 and 8A4C-103.
(These borings are shown on Sections D-D', Plate 7, and E-E', Plate 8).
Core of the uﬁpermost sandstone was found to be very fine-grained and
probably silty. Permeability of this core was not tested, but based on

visual appearance, the sandstone has low permeability for a sandstone.

* . Likewise, core of 2.4 feet of the top of the Paluxy aquifer proper from

exploratory boring 8A4C-102, and core of the upper part of the upper
zone of the Paluxy formation in monitor well P-13(M) was also
fine~grained and apparently has low permeability. A gradual downward
trend of increasing coarseness of the sandstone of the upper zone of the
Paluxy was observed in core from well P-13(M). Boring 8A4C-102 in
Section D-D', shows the shallow bedrock sequence logged from 4-inch
core. It is to be noted that the log of plugged well HM-67, shown in
this section, indicates a unit entirely of shaly clay/claystone. This

description is not one normally applied to overburden in this area.
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Such a description may indicate either a channel filled with clay,

developed during deposition of the Paluxy Formation, or more 1ike1yh

difficult logging of drill cuttings. Section E-E  contains a log of
boring 8A4C-103 which shows 3,5 feet of clay shale overlying the basal
1.1 feet of the Walnut limestone. It is unlikely that this material is
part of the bedrock and is not shown to be as this portion of the Walnut
Formation consists entirely of limestone. It may be that this material
is stream-transported, weathered shale which came from bank-sloughing
either upslope or upstream. The logging of approximately 9.6 feet of
clayey shale in the bottom of well HM-71, shown on Section E-E' on Plate
8, is questioned. Again, this material is in the position normally
occupied by the Walnut limestone in this area. - The descriptive name
"clay shale" is not one which is normally applied to alluvium in this
area. o | |

In almost all of the exploratory borings and monitor wells in and
near the east parking lot of the plant, the first bedrock encountered is
limestone which belongs to the Walnut or Goodland Formations. The base
of the Walnut limestone is shown on the geologic Sections B~B', C-C',
D-D’, and E-E' {Plates 6 through 8). The sources of data on this
stratigraphic horizon are exploratory borings 8A4C-85, 8A4C-102,
8A4C-103, 8A3F-110, and monitor wells P-2, P-9(M), and well pairs P-6,
P-7, and P-11.

The logs shown on Plate 1 indicate that at least 50 percent of the
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uppermost 14 to 18 feet of the Paluxy Formation is comprised of shale,
the remainder of which is cbmprised of sandstone. The stratigraphic
sequence in this portion of the Paluxy, downward from the base of the
Walnut limestone, is as follows: 0.5 to 1.5 feet of shale; 2.6 to 8.0
feet of Paluxy sandstone; and 8.0 to 13.8 feet of Paluxy shale.
Thicknesses of these units show the major variations to be expected in
the area between well H-4 in the city of White Settlement and boring
8A3F-110 in the east parking lot of the plant. The upper zone of the
Paluxy aquifer proper commences beneath the last shale listed above.
‘Logs ghown on Plate 1 alsc indicate that individual lithologic members
comprising the uppermost 14 to 18 feet of the Paluxy Formation probably
persist throughout the area encompased by the well/boring logs. The
most prominent lithologic variation in this part of the Palugy, shown on
Plate 1, is the pinchout of the uppérmost sandstone between well H-4-an&
well number 8 in the city of White Settlement. Core from exploratory
borings B8A4C-102 and 8A4C-103, shown on Plate 7, confirm stratigraphic
sequence interpreted from the geophysical logs.

Monitor wells P-8{(U) and P-8(M) are located in the east parking lot
between the line of monitor well pairs P-11, P=-12, and P-13, and
exploratory borings 8A3F-110 and 8A4G-102. Existence of the consistent
stratigraphic section in the uppermost Paluxy in these wells and borings
suggests that the shale member seéarating the uppermost Paluxy sandstone

from the upper zone of the Paluxy aquifer proper below probably was not
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seen and logged in drill cuttings from P-8(U) and P~8(M).

That portion of Section D-D' on Plate 7 betweén explorétory boring
' 8A4C-102 and monitor well HM-67, and the portion of Section E-E' on
Plate 8 between exploratory borings 8A-105 and SAAC;SS show the lowest
elevations of the channmel. This is the area where the "window" was
believed to be located. WNone of the exploratory borings in the area
found the erosion channel to penetrate the Paluxy Formation. In all
borings but plugged monitor well HM-67 lithology of the channel bottom
is Walnut limestone. However, only 1.1 feet of Walnut limestone was
present in boring 8A4C-~103. The correlation line depicting the base of
the Walnut limestone between well P-9(M) and boring 8A4C-102 on Section
D-D' (Plate 7), indicates that the Walpnut limestone probably is only
1-foot thick at the lpcation of boring 8A-107. The drill cutting log of
moni;of well HM-67 (Sections D-D’ an& E;E,) §uggests‘that no Walnut
limestone is present above the Paluxy Formation at the location of the
well.

(4) Bedrock Hydrology. No hydrostatic data were collected from

the Paluxy Formation during the drilling of exploratery borings in the
east parking lot due to funding curtailment. The s8ix monitor wells,
which were to have been completed in the upper zone of the Paluxy, and
five monitor wells, which were to have been drilled in the "window'" area
were expected to define the hydrologié relat;onship between the

overburden and the Paluxy aquifer in this area. Though the desired
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hydrologic data were not obtained, possible hydrologic conditions in the
"win&ow" Area are interbreted from stratigraphic relationships described
in the ©preceding Section 3, Bedrock Stratigraphy. Hydrologic
interpretaéions are made here because: (1) hydrologic conditions in the
"window" are pertinent to determining how much thickness of the Paluxy
Formation contains polluted ground water and; (2) these interpretationms
form the basis for a recommendétion for future action which appears at
the end of this report.

None of the exploratory borings in the east parking lot found the
channel located there to have been eroded deeply enough into the bedrock
to have penetrated the Paluxy Formation. However, the 1+ foot of Walnut
limestone at exploratory boring locations in the rélatively flat area-
comprising the bottom of the channel north of boring 8A-105 (Plates.S
and 8) is missing in monitor well HM-67. It is considered likely that
erosion has caused the channel tc be incised as much as 5 to 10 feet
into the Paluxy sequence of beds in the flat-bottomed area of the
"window" near Grants Lane, north of monitor well HM-67, penetrating the
uppermost Paluxy sandstone. It is doubted that the channel is eroded as
deeply as 15 feet into the Paluxy Formation in the "window" area, which
would reach the top of the sandstone of the Paluxy aquifer proper and
allow entry of polluted overburden water into the aquifer.

If the channel penetrates the uppermbst Paluxy sandstone in the
"window” north of the area explored as aﬁticipated, the sandstone will

probably be charged with polluted ground water from the overburden. If
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the channel does not penetrate the upper zone of the Paluxy aquifer
proper, the aquifer shoulﬂ be free of ﬁollution. Since the top of the
test interval of monitor well P-8(U) is at the base of the Walnut
limestone, the test interval hydraulically connects the uppermost
éandstone with the upper zome of the Paluxy aquifer. Connecting these
two units renders uncertain the meaning of any water level measured in
the well. Given presently available data, it appears possible that only
the uppermost Paluxy sandstone in the east parking lot area is recharged
with polluted ground water originating in the overburden. This ground
water is believed to be entering monitor well P-8(U), causing high water
levels. It is also believed that this ground water descends in the well
and enters the upper zone of the Paluxy aquifer. The speculations just
presgnted have not yet been proved by the construction and testing of
requisite monitor wells. If the conditions suggested prove to be
correct, it should be possible to establish that only the uppermost
Paluxy sandstone contains polluted ground water and that the upper and
middle zones of the Paluxy aquifer are not in danger of beiﬁg polluted
in all of the east parking lot but the area immediately around monitor
well P-8(U).
CONCLUSIONS

1. Alluvial overburden was not found to be in contact with the
uppermost sandstone of the Paluxy Formation or with- sandstone beds
comprising the upper zone of the Paluxy ;quifer proper in any well or

exploratory boring drilled in this investigation, However, only a
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minimum of approximately 1 foot of limestone and 0.5 foot of shale
separates the overburden and the uppermost Paluxy sandstone in the
"window" area.

2, The uppermost sandstone of the Paluxy Formation is separated from
the upper zone of the Paluxy aquifer proper, which underlies it by 8 to
14 feet of shale in all wells and exploratory borings which have been
logged geophysically or have been cored through this stratigraphic
interval in the east parking lot of the plant and in water supply well
H-4 in the city of White Settlement.

RECOMMENDATIONS

1. It is recommended that ground water from Paluxy monitor wells
P-11(U), P-11(M), P-12(U), P-12(M), P-13{U), and P-13(M), continue to be
sampled and testeq for the presence of ppllutants, preferably on a
short-cycle basis. o | .

2. It is recommended that two monitor wells be drilled to test
separately the uppermost sandstone bed and the upper zome of the Paluxy
aquifer proper. These wells should be located just outside the south
edge of the "window" area so that at least 5 feet of Walnut limestone
will be present in which to set steel casing, better iscolating the test
interval from the overburden above. The intent of this recommendation
is to determine whether pollution is limited to ground water in the
uppermost sandstone unit of the Paluxy Formation.

3. If pollution proves tc be confined to‘the uppermest Paluxy sandstone

by drilling and testing the recommended wells, it is further recommended
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that additional monitor wells be completed in the upper zone of the
Paluxy a;ﬁifer in_ the vicinity of existing monitor well P-8(U) to
determine whether and to what extent pollution has spread from that well
in the upper Paluxy aquifer proper.

4. 1t is also recommended that several monitor wells, completed in the
overburden, be drilled in the east parking lot to better define the
distribution of polluted ground water and to locate sand and gravel
deposits in the erosional channel in the bedrock. In addition, these
wells may offer an opportunity to determine the velocity at which ground

water moves through the overburdem by injecting a mnonhazardous dye

tracer in selected wells.
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BORING AND MONITOR WELL LOGS



Hele Me. P-11{u)

Tivison wekT |
DRILLING LOG SWD Ft Worth or 2 mmexTs
v W, MIE AND TYPE OF T &
.F. Flapt #{GD), Paluxy Aquifer ; -
[= ar Stqrian)
[T MANUFACTURKR'S DEMONATION OF OmILL |
‘USCE& AsEncY Failing 1500
13. TOTAL NO. OF OVER oETURSED § UNDISTURSED
cﬁt&mﬁhm—-muﬂ? P11(a) SRS A T Pcen | 4 )
i—l. WAME OF ORILLER . TOT AL, NUNMBER CORE BOXES 0
Brewsr 18 CLEVATION GROUND TATER e

[8. DIRECTHOM OF HOLE

q-nﬂcu. ClincLinen CRe. FROM YEAT.

{28 Taly 85 (13 Aug 85

. BATE wOLE

7. LEVATION TOR OF MOLE (DD 5. G 7

Y

oy ‘1111_4_lnuL_u_|.1|

8,3 ta 12.3

SHALRE - weathered to a
high plastic and very
stiff clay consistemcy,
good blocky structure
pressnt, moiat, yellow
brown and light gray,

a fev scattered lime oon=-
centrations and shell
fragments - pocsibly a
reworked shale,

12.3 to 3t.0

ARILIACEOUS LIMESTONE and
SHALE interbedded -
¥Valnut Fm, -

Tweather stains noted un-
til 19, then no appare
weathering, white L.3.
and yellow brown shale
vhich grades to gmay by
19*, the beds are generally
less than 1° thick, very
soft{rock classificatio
shale to haxd L,.S.

31,0 te 53.5

LIMESTONE - white, moderate

- THICKNESS OF ovERBURORN B, 4. TOTAL CORE RECOVERY FOR BOMNG % .
|, oxPTH omLLEn w0 moCK 84,7 . SGRATURE OF INEPRCTOR e
TOTAL DEPTH OF HOLE 93.0 < 3
eLavarion| oerrv jLeoawa) CLASIIFICATION OF WATEATALS I5ORY |20x on b} -
i e Il - o e S
T 0.0 to 0.3 - Asphalt, Kote: Hole supervised m%
. by Robext McVey from "’j'
— 0.3 to 2.4 0.0 to 61.7' and then
- by James Christie from
, = CLAY - high plastieity, 6{,7 to 93.G' - which
10 7z :«11.1:- ::.:fi r:inish:hlz._ also included install-
’ ’ t i nd
_ L Conl aor. ation of pipe and pumpq
- I | Note: The lithology
= P P and their contacts
LT 2 o 85 were primarily dis-
T4 GRAVEL = coarse to fine, cqrned fron saaw and
————— elactric logs and
—— T} angular, mediun denss, supported by drill
] slightly moist, brown, cuttings.
— very sandy and clayey,
4 calcareous,
3 1)1 * Drill
-
3 I 6.5 ta 8.3 g to ?; ;.8" :‘t:ger.
to 12,5 - 14" auger
3 ‘q’ CIAY - high plasticity, auger refusal at 12.5':
l, !-tlff. lllshth ql't. 12.5 to 61.?. - 14- mck1
— 1 red, sandy lime. bit,
4 : Hole bailed to 59.2°

immadiately after 107
metal casing welded and
aet in hole to 62°.
Csng was grouted from
bottom of hole(62') up
to surfacas.

61,7 to 92.98°* - 9 7/8"
rockbit,

L o

Water chack on 1 Augj
1985 read at 81,7 with
cang in hole,

2 Aug 85 - water at 58.3|
no wvater movesent,
After TD attained the

water check on
12 Aug 85 read at

83.2°,
28 Aug BS reads at
&.3'-
Jars

Ae 0.3 t0 2.4
B, 2.k to 6.5
C. 645 to 8,3
D. 8.3 to 12.3

Vial samrles of fluid
and cuttings taken at

IIIIIHITI—ITHIIIITPI—W[IIII]ITTI[TIITF”T[IIH[”H|_I'IITI'ITII|THTIIHI|"HlT]lr”rl—ll'TITHllrL{I
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Hole Mo F-11{u)

C LATION MET
HLLING L SWD F¢ Worth orl  seneTs
[ oty . SIZE AMD TYPE OF MY .
A.F, Plant P4(GD), Pmluwxy Aquifer ” -
wr Hatéen)
11 MANUFACTURER'S OLMONATION OF ORILL
b DRILLING ASENCY
— 1L TOTAL ND. OF OVER- |o--wauo TUNDISTURSED
4 WOLT B0, T mmomn wm cwosmng tial SURDEN SANSL T3 TAREN i
- Sle e H =11 (u) L
I Raat oF BRiCCER 14 TOT AL MUMSER ConE SOXES
15, CLEVATION SROUND WATER
& DWRECTION OF HOLE . oot R anu | COMPLETYRD
Clveaveaar [Tveemes ____________ 0€8. "#Ou vERY, € :
17. ELEVATION TOP OF NOLE
. T or o L]
i18. TOta, CORE RICOVERY FOR BOMNG |, .
0. DEFYN SRILLED WTO woc . LGHATLAL OF INSFECTOR
jp. TOTAL BEFYK OF woLE 29 [ ﬂ/ fo,
1 cont |sox on REWARKL
eLevation| oerrm o b e T AT ERIALS NECOV: (SUALE |  Drltany e wmtns bosa, svthy of
s | ‘ il Bl § i ‘
L] [ 1 -

lIIIIIIlllIlllIllllllllllllllIJJ_lll_LLIIlllllIllIIIJ_LLllLLlJJIllllllllll_llllIIIIIIHJIIIIIIIIIIIIHI

31 to 53.5(continued)

LIMESTONE ~ dense oyster
sheall beds scattered,

instrumentation

For further informmtion

occasioml very hard{rx ses diagran.

class) seams, shale mesms
scattered throughout.
¥alnut Fm.

53.5 to 54.0 SHALE

54.0 o S9.8B SANDSTONE

After completion of

drilling:

Set 4™ pvc from TD to

surface and added gravel
mck up to 38",

59.8 to 63.8 ' |Locatieon of joints of

SHALE - unwemthered dark
grey, soft(rx class),
thin lime stringers
throughout, silty, sandy
with numercus sand aeams,

Palexy, Fm.

63,8 to 70T

SHALE and SAND interbedded
afle is as above shale

the 4" pipe from the
bottom measuring up:
S.43'(vottom blank ard
plug}, 19,P2°(screen),
3.79, 9.79', G.79°,
979"y S.79°, 3.79', &

9.79' totals 93.7F' pip

with 0.8' stick up.

Set subursihi€ pump

at total depth of G1,.82°
with intake secreen at

and sand if Tine grained, 89.,22*,

silty, grey, non cemented.
Faluxy Fm. Transition zone,

70.1 to 93.0

SAND/SARDSTORE - fine, very
silty, numerocus silt seams,
clayey with scattered
clay/shale seams which
genarally occur in O.4°
thick or less seams, gray
and brown, very soft to
scderately hard(rock class
ificxtion), friable,
mosStly non cemented. but
cemant noted from drill
action.

Jeints on pump rissr
listed from bottom of
pump and up to surface

pump length = 4.4°,

then 21.1°, 21,08°,

21,12, 21,12, 4,0
totals = 92.92* with
1' stick up.

ALL DEFTHS =T van
SROUND SURKFAZCS

Note: Licholopgy shown
between depths 53.3
and 59.B feet chanpged
based on reinterpre=
tation of geophvsical
log.
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CORPS OF ENGINEERS P—1l (W) U.S. ARMY
LESS THAN 1,0 )

CENTRALIZER-’ﬁV

S AL T

R CONCRETE PAD

1 ABOVE GROUND pETAILS
LEVEL J_ / . } TO BE FuRMI‘.SHCéD

) IAAA = "3-2] /,_g. :j: = - FLA.‘JI.ETRd d < =)

. f— ; ? 1 N SURFACE CONCRETE
CASING < 14" DIA. HOLE
CENTRAIZER~A *§ OVERBURDEN =

| 5 % NEAT CEMENT GROUT (TO SURFALE) mg

e % e 4" HOLE ~—

©9 K :
;.-f' . 4,-—— 1010 STEEL cAbING
DAL Y] GoooLaND/WALNUT BEDROCK
( Sl 4 ek 10 scheouLe 80,
1 eV THREADED PVC casiNG
LA d
FottALzer—y]
: b
L~ =l 1 —— ]
_ G‘-;,_'_Y —
Hi= ;izsmmou
—}| _PALUXY (UPPER ZONE)
— b
{={l>—97." HOLE (ADAPTABLE DIAMETER)
=E—— 4" 10 0.010 storrEp Pve
— WELL SCREEN

MONITOR WELL DESIGN
| |AR FORCE PLANT NO. 4
— 1 PALUXY .UPPER ZONE

PAL_UX{(MI DQ—E %ON-E) U.S. ARMY ENGINEER DISTRICT, FT. WORTH
- (BANV S SANDSToNE)

| 4 PLATE

B2



P-11 (upper)

HANDLE — ]

§-nch Galv NIPPLES,

GATE valLve

GALVANIZED "TEE"

f:ié:

FEMALE PLUG ) -
4'r a't 4" CONCRETE PRD
wELL SEAL %
HINGE ;

e

. s
——k

\
\
\
\

4

10 3/linch 0.0. BLANK STEEL CASING

4-inch I.0, SCHEDULE 80 PVC CASING,

THREADED

. .
. .
- L, N .

MINNRN

#" ID  access PIPE,
TO TOP OF PUMP

1 -ineh GALVANIZED STEEL COLUMM

N

PIPE, THREADED

_OOO O ::

Hole TD = 93*
Bottom of pump

P-11(upper) - Diagram 2

- - — Botim of access pipe set at top of
SUBMERSIBLE PUMP pump
Hilj={~ = - ~« - screen intake
at 89,22' from
~__J surface

set at 91,82

of 2

AF plant #4(GD) - Paluxy Aquifer

R L IR



Hole Me. P-il(m

WETALLATION
SWD Ft Worth or 2 1
nt #(GD), Paluxy Aquifer 1. HIR ANO TYPE OF IV CH.
or Stasten)
[T, WANUPACTURENS OEBIGNATION OF BRwCL |
- n&ﬁu AGENCY v h.il;ng 1500 -
T oS
W (A swwm o0 @rawing “‘% P-11(m) 1L OROEN SAReLTE TAKEN l“"":: e : masTuRste
|6 WANE OF DRILLER 14, TOTAL NUNMBER CORE BOXES 0
Brewver i5. ELEVATION GROUND WATER .
6. DINECTION OF HOLE STARTED COMPLETED.
GovesTican (JwcLingo OUS. FROW VERT, ¥ DATE HoLx l 13 Aug 85 26 Aug 85
P TCNaSs o7 evEnevnony 7.0 e DY :
DEPTH ORILLED I¥O ROCK L 58'“ . HGNATURE OF INSPECTOR .
TOTAL DEPTN OF HOLE 165,04 {ZH { t ﬂ“ff?
nevanios] o |Lestno| A e AT ER ALY }c&% &“ﬂi‘l (Destting .-:E:::u o ot
[ » L 4 [ ¥
— 0.0 to 0.3 - Asphalt, otes oglc un —
p and their contacts were [
= 0.3 to 4,8 Frimarily interpreted -
- from gamme and electric (-
A CIAY - high plasticity, logs. -
10° H  “eediun stiff, slightly =
: moist, dark brown, chemi- * Drilling —
T ¢cal odor at top of unit, : :
<} 0 to 12.5" - 14" auger, =
—4 TUTe] 4.8 to 7.0 12,5 to 106" - 14" rock-—"
= 7 bit, set 106' of 10" -
2o0'—] r GRAVEL - coarse to fine, metal cang and cang then —
V] angular, medium dense, grouted from bottom of |=
. e slightly moist, browm, hole to surface. -
1T very sandy ard clayey, 106 to 161,0' - 5 7/8" |-
= ra rockbit - the actuwl [
- 7.0 to 12,7 bottom of hole measur-f{™
» 3T ed to be 165.4°' - C
SHALE - weathered to a driller claimed wash |
_ Plastic and very stiff out of loose sand. —
— clay comsistency, slightly —
N = moist, {allow brown and - - =
3 gray, slightly limey, few Y
= i mttoroi‘lhlll raraentad Vial samples of -flutd
Lo Valmet Fm and cuttings together L
s [l D =2 = aty 60°, 70', 80', 90', |
3 ‘ . 100*, and 105.5', -
]__{_!‘l: 12.7 to 34.0 A seperate vial for [
JT¢T| LIMESTONE - weather stained, Sug e cwteings takenp
So = i but moatly white, moder= * [
I ately bard to hard(rock —
- classification), modarate —
— ly to well cemented, densd ol —
= oyster shell sones through- Water check first —
o out, numerous soft(rx clags) thing on morning of —
¢ i A shale seama scattered 20 Aug &5 with TD of —
o= . Within - they are generally hols at 105.5' = 82'. |~
less than 1' thick, but —
some do thicken up to Hole bailed to 95' oo |—
-3 2,4%, 1a especially from 22 Aug 85 with 10" csng [—
24,0 to 31.0', unit 1s in hole. —
7 very shaley with sand Watar recovered to 82' |
e from 5+ to 61,5°, within + hour. —
= ¥alnut Fa, -
.. 54.0 to 54.8 SHALE —
-...-]54.8 to 61.5 SANDSTONE ) ~
— 7. "] 61.5 to 71.0 Note: Lithology shown =
o] = between depths 54.0 —
J....|] SHAIE -noa nt weath- and 61.5 feet changed [|—
J..-. ering, soft(rx class), based on reinterpre- [~
i S grey to blue-grey, sand tation of geophysical |-
- - seams throughout, silty. log. —
= R =
90—_ : M . ;
gt - — - —
PROJECT HOLE MO

ENG FORM 1835 pnevicus EOITIONS ARE OSOLETE.
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DIVItoR WRTALLATI O LY

DRILLING LOG | SWD Ft Worth or 2 suzun
. HIE AND TYPE OF BT -
_ A.F. Plant #(CD), Paluxy Aquifer TR N TV o T |
o Seatton) .
Z ] TON OF ORILL -
_ m — = 1. fo‘r.a._“n oF OVER- A TURBTO §UNQIIMIID
fosr- 4 {Aa chonn en drowing l: P-ll(n) [T mutmnl :
= 1. TOTAL NUMSER CORE SOXES ;
5. FLEVATION GRIUND WATER =
OF WOLEK e OATE HOLE —lmu Teousiatea :
COveavicar [Jweumgo _______~ oRke. FROW YEAT. :
17. ELEVATION TOP OF ROLE
). TICHRERS OF OVERBUROEN
. TOTAL CORE RECOVERY FOR BORING -
OEPTH ORILLED WTO ROCK S TIONATURE OF MEFTCTOR -
_ Jo. roraL nepn oF woLs 1855 E{‘ M c(/ob‘) -
suEvaTion) oesTu [Lesmmo|  CLAMIPICATION oF waTeRIALs REcov: |auecn RELIEES o s * =
- .t - .
- - =~.--+ 7,0 to 153.3 * Instrumentation - ¥ )
~—].~.—| SAND/SANDSTONE - no appare Set 4" pwve pipe to TD |—
.- weathering, friadble, weak and gravel packed up to —
- ,~.~=| 1y toc non cemsnted, soft 83+, —
T : . wo—y— to soderstely hard(reck The 4" pre jolnts were [—
' . clasaification), fine recorded from the bottom
3J. grained, very silty, grey, up as follows:
s S a few thin lime atringera plug and blank at
_ -~ ... scattered, clay/shale su+ bottom(165.4°) with
e throughout and usually Joints at .65°, &,75', -
lzﬂ—_ ... are less than 1°' thick, the screens top Joimt )
~ .. PYrite concretions scat- at 19,77, then blank =
: Tt tered, lignite noted afte Joints at 9,78', 9.73', .
. .—-.o . . &.' 4 ‘s 9-79" 9‘75"
o L harder sones noted at: 8, 9,76, 9,76°, :
=] 12305 te 128,70, am 7°,9.78°, 231;1. N
[flo=—. .- °| 128,3 to 129.0°, 9.79%s 9.79", 9.74°, i
J....] thicker shale/clay seams 4,77* vhich includews :
3 = orweiy’shiley sonss notocﬁ 1.3 atick up. Joints
j__ == aty with stabilisers on
-, '-?7.3t° 79.5'. . them are indicated by :
itee R 83,8 to 86,1, underlining of the -
IW—-_ = R.5 to 9, above ~ all stabiligers
3= 96,0 to 99°, are 5" below said Jointj—
—="%1129*, 132.8 to 135°, Ot — g
~1.° s . . 3et submersible pump — ,
_ :': 1"2.2 . 1“‘.3 to 1“5 . Elu_x] l‘_- (St.l.ul'td.l/ZHp. B gpa : -
,;-,_‘j L. at 110') down to 159* |— g
= i 1 153,3 to 165.4 with intake screen 2“.6‘:
= P * above bottom of pump - | :
. —.= | SAMD and SHALE interbedded this 1s followed by 7 [ g
= .~| Tsand is Fine, friable, and sections of 1” metal |-
=i ssaty, the shale 1s dark g ;ulzmiﬁ’i‘tg‘“ - 5
| B [ » o
] '“_._._; - g::;)‘mh are soft(rx collars, an additiomal [— :
g * section of pipe of 7' [ =
18- - at top included .77 | &
stick up. =
3 -
- — For further details onj—_ =
o installation see = -
= diagram. E
B s ALL CEPTHS FROMWM |
pu GROUND SURFACE[C
oy =
- =
—El —
— [
a‘.ﬁmu 1836 ragvious eoiTions ang casoLaTE. FRAJKCT 7 —[nout No.

(TRANILOCENT)



U.S. ARMY

CORPS OF ENGINEERS P-—IJ (Middle)

—

ABOVE GROUNP DETAILS To BE

LESS THAN {.0° ] ' [
2, 7T FURNISHED LATER

S R A & a A & & & A
/ ‘ W GURPACE CONCRETE
% OVER BLILDEN
CASING 7 '
SIN ,
CENYRALIZER 14" DIA, HOLE

. GOODLAND/LIALNUY  BEDROCK

N e SN

—NEAT CEMENT GROUT (T6 SURFACE]
AC!D" LD STEEL cAsING

|

INCH LD, SCHEPLILE 80,
THREADED PVe LASING
PALUXY (UPPER ZONE)

CASING
CENTRALIZER /

:oe’—Y-

i" o

-~ T~
T' FORMATION
¥ sTaBILIZER
, cgtuea
I ZAND) X (MIDPLE ZONE)
CENTRALIZER § \ SAND & SAND=STONE]
g

| — 4" (b 6.0l0 SLOTTED PV
WELL PESIGN

HOLE (ADAFPTABLE PIAHMETER)

T R

|1

CENTRALIZER — |

MONITOR WELL DESIGN
AlIR FORCE PLANT NO.4

PALUXY MIDDLE ZONE

N~

nguninnnnmiamoanennunonng!

654 —y= 1

U.S. ARMY ENGINEER DISTRICT, FT. WORTH

PLATE

-

ol



P-11(middle)

_m ¥l STEL. EnILCS.EL
-~
l-um§ GALV. NIPPLES,

GALVANIZED "TEE" .
HANDOLE — ] FEMALE PLUG i?
4’1 4’z 4" CONCRETE PAD
GATE VALVE WELL SEAL i
- HINGE B

HASP ‘\ 2/

- 2 Tz

10 3/binch 0.0. BLANK STEEL CASING

4-inch I.0. SCHEDULE BO PVC CASING,
THREADED

4" ID  access pieg,
TO TOP OF PUMP

NI

77 1 -inch GALVANIZED STEEL COLUMN
PIPE, THREADED

OO

| = = - Bottm of access pipe set at top of
SUBMERSIBLE PUMP pump

A

il

- = Screen intake
at 156.4' from surface,

Hole TD = 165.4°"
Bottom of pump set at 159°,

P-11(middle) - Diagram 2 of 2
AF Plant #4(GD) - PFaluxy Aquifer



HeleMe. P-12(u)

L WS YALCRTISH 2 1
DRILLING LOG WD Ft Worth orc  suamve
K..v. Plant #(CD), Paluxy Aquifer HMW:—:————
or Jtadiont
[12, MANUFACTUREN § OLBIGNATION OF OMILL ’,
Fatling 1500 =
I3 TOTAL HO. OF OVER- T ) g_wu-wn-ln y
2:."'“'“”“ u-g P-!.Z(u) SURDEN SAMPLES TAKEN - H
i 14. TOTAL NUNSER COnE BOXES 0 :
15 ZLEVATION GROUND WATER e -
ARTEC ~ |CoWPLRETED :
Gelvemmicas [om L LN DU— N ) S - DATE hot ¥ hs Sept 85 P24 Sept 85
17. ELEVATION TOP OF NOLE (o esF TN, 6+
. THICKNESS OF OVERGURGEN 9.4
. TOTAL CORE AECOVERY FOR BOMNG
- DEFTM DRIL LED WTO ROCK . 87.6 5. HORATURE OF INSFECTON Q,u -
TOTAL DEPTH OF NOLE 97" w M ¢,-1 =
eLavarion] nu:m -.utmﬁ m"‘&‘;‘&:ﬂ'“"“ =¢;“c%~f mur?ﬂ (Deitting m::'-é:‘-::-. dopth of =
- - - N N =
0,0 to 0,5 = Concrets, P~ }
Note: Lithologic units |- -
3 0.5 to 1.0 - Base GRAVEL. and their contacts wre [~ :
— 1.0 to 3.3 misarily interprated p— =
- * * by project geologist i z
j CIAY - hizh plasticity, Troa ganm and electrig.
- gtiff, slightly mclst, ogs. - =
3 dark brown, slightly umyr i E
— * Drilling — )
= 3.3 to 8.7 0 to 0.5% - 14* roekbit, | -
L] " — -
J0=57F] CRAVEL and SAKD interbedded| - ‘1"655*'2013:7? i Sugerds ]
| 'lo both are coarss to fine, bit - -
. ls nad nse, slight ' s -
T4 Rotat, dark brown to whit set'$2° of 10" mewal -
I 1a * casing after 54' attain- |~
. clayey and cohbles up to od, The casing vas then [
- A 6", calcareous. Suted in from the oll .
T < ZIou = -
== . bottom and up to surfaced—
- -
=1 8.7 to 9.4 il
I oy high plasticity - -

JF]D'_: 1= atiff to very stiff, ) ’ uk:i'it':il’“;:ﬁ:?m :_ T
oo s, i E
=T+ wn, lime ules, oys . - N ot -

T shella, sandy end gravell him.“ 4" - avger cut- I -
_‘l- ; i—_ possibly a revorked shals, at 97' = rockbit E ~
~ =1 - cuttings in one vial andy— :
—_-_T 12 9.4 to 4.6 drill fluid 1n another. — 2
L &1 — .
-1 LIMESTONE - weather stains, s -l =
17 white with yellow brown, Hole bailed after - £

p _l_ moderstsly hard to hard completion of d.rill:.ng.E

]0'_: {  (roek classification), J Nater lavel taken afterf _ f

e T ”d.ﬂt‘ly to wall cement installation of 4" Pi =
T3 ad, sofi(rx class) amle at 87.9'. -
~41¢€ [| aeams scattered through- B
21 T3] out, oyster beds within, B
:Jﬁ_L Very shaley zone from 15.9
.
1 to 25.5% Installation =
. 54.6 to 55.2 SHALE .
55.2 to 59.0 SANDSTONE Set 4" pve pipe to TD
R LT 5T et
L) "SHALZ ant SAMD interbeddedd ton) and bianks to
- “sand is fine | grained and 1
yo— = frisble, shale is an mpioe Mith 17 stick
1 ¢ unweathered dark gray, N : 1led.
L bath are soft(rx class). P?pepu:g lt:'::t inder
_I ]1 ground at a later date,
=1 Furng fov sampling
- inatalled later.
ALL DEPRTHS FROM
I AROUND SURFALE
P
2’ ~1
ENG FORM 1834 pnevious eoimons Ane cusoLaTE. rRQuECT [roLE ne-

MAR T
(TRANSLUCENT?



Helo No. F-12(u)

3

LLU‘ tlJI.HHlHHlLH.LI_UJIII_Jll.JIll]l!ll.l.lllllll_l!lll

¥

-0
[

W WEET 3
DRILLING LOG SWD Ft Worth orZ sHEETS
T e
A.F. Plant #{30), Prluxy Aquifer LALLL...] haalliid h —
= or Hatbes)
3. ONILLING WY 12 uANG - ° o oF DaL
AGE
Y ﬂ::o 7 Tyre—— M.! " 12( ) 1w f-o‘f nO., OF GV?- lﬂllMIID i UNDISTUA RED
e i P-12(u
5. HAME OF ORILLER - 14, TOTAL NUNBER CORE SOXES
15 ELEVATION GROUNO FATER
DIRECTION OF HOLE - STARTED T ] COMPLET RO
Cvenvicar [Clincuined DEe. PROM YERT. - DATE noLx l i
= or 17, ZLEVATION TOP OF HOLE
- ¥ VY - )
- 8. TOTAL CORE RECOVERY FOR BORING L] i
[0 OGPTH OMLLED MTO ROCK ¥. LIGRATURE OF INFPECTOR \/ 11%
[n. rovar oerv oF woux 7 u‘l M SVl i
CLASHFICATION OF MATERIALE 1 cone [sox on newanws |
ELEVATION] DEPFTN {LESEND Deneripeian) ll.govv- ual.l (Deitting thwe, ml:‘-.-.. dopth of
- b € & - 4 [
: d 1 L 72l8 to 97.0
= Kote: Lithology shown
—_1 SAND/SANDSTONE - fine grain between depths 54.6
I 1] “ed, friable, mostly weak and 59.0 feet changed
a3 to non cemented, some mod= based on reinterpre-
- erately cemsnted seams, tation of geophysical
== shale ssans scattersd, log.
o lime stringers within,
e overall has a grey to light
= .- gray color, soft(rx class)
. -
=B%
3~
3 PR
v -
= LR

ENG FORM 1836 ppevious goimons ane omsoLere.
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U.S. ARMY

= L " ) &

CORPS OF ENGINEERS _Well P—{2 (upper)

VAULT WITH STEEL COVER .

/—-{\iVELL HEAD (N CONCRETE
oL PLATE.

SRERIEE & oS

ﬂJ _‘ FJ - U ZLRFACE CONCRETE |
CA5ING 11§ T 14" DIA HoLE
‘t"m“"'zgg\% | é OVERBURDEN
% e NEAT CEMENT GROUT (TO SURFALE)
A ed— S
4 =7?-——i—\+“ HOLE
gs “lA— 0" 10 sTEEL cAsiNG
_ j /| GOooDLAND/WALNUT PEDROCK
1 1l —— 4 ek 10 scueoue so,
C‘- d% THREADED PVC cAsING
CASING  :
Bz~ |-
’ : | :
4 ‘éﬁ4tf——i- I L A [
Bpafscrccné‘?' > | '

| CHBER
\ (FICTER SAND)

CENTRALZER

PALUXY (UPPER ZONE)

3, HOLE (ADAPTABLE DIAMETER)

4" \D 0.010 SLOTTED PVC
CWEBLL ScREEN

CENTRALIZER ——=F

MONITOR WELL DESIGN

AIR FORCE PLANT NO. 4
PALUXY .UPPER ZONE

j j : — ‘- U.S. ARMY ENGINEER DISTRICT, FT WORTH
PALUXT (MDD E Zorit
(BANLU & SANDE7oE)

TR

97—

{

\ 4 PLATE




WELL P-12 (W)

10 Zi~incn 0.5, BLANK STEEL CASING.

:::::
i

THR EAOEO

+-inch I D. ACCESS PIPE,

* [
. v
Y .
.
el

70 TOP OF PUMP

A -inen GALVANIZED STEEL COLUMN

P1PE, THREADED

SUBMERSIBLE PUMPR

1T

Botam of port 495, i

Rotom o'FFUmP CI7

SO LT IO



Hele No. P-12(M)

LLING NERY
o Lo¢ 34D Ft Vorth orl 1
F. Plant #(CD), Paluxy Aquifer - SIZE AND TYPE OF 94T - _
T — 7
ur GHATT ORILL
F‘liling 1500
NG. (As ahuwn an drerwing tict 11 TOTAL n"ﬁ'ﬂlul“":‘“’ éuuot-w-otu

" pet2(N)

14 TOVAL NUMSER CORE BOXEE ()

14 ELEVATION GROUND WATER L o

Quenticar (OwcLmEn =~ pes. Facu vany,

4. DATE NOLE H 1‘2.;:;? 85

STARTED
|3 Sept 85

. ELEVATION TOP OF HOLE ¢ = X , 5-4-

3

&

9.5 to 54.4

“ |
Iz ] “throughout, white and

- yola All pump and pipa syste
] low brown stains, m‘“}:ﬂ to be set under ground [—
| tard to very Mxﬁ(mk e - at a later date, -
1= ification), moderstely to Diagram to be completed [
well cemented, oyster when above system com-{—
—_TT= shells throughout with : leted. -
- ¢ dense oyster beds within, —
shile seama scattered T~ [
. throughout as are lignite Hole bailed after com=-|—_
3 .i:‘-' & very shaley sone pletion of drilling, -
.. .. snoountersd frea 10.9 Water check on 17 Sept |
‘a‘______ to 15,8%, the shale 1ia 1985 at 87,9, ull
77| soft(reck classification). —
———| 54.4 to 55.0 SEALE e —
T]—<=-d 55.0 to 58.8 SANDSTONE Vial samples —
E — 58.8 to 72.6 taken at: ons from aug-,T
—J——| SHALE and SAND interbedded ::.c:tr:ﬁ;m fluid E_
J—= “eand 18 fTne grainsd and at 155.5" and one from [~
friable, shale 1s essentially rockbit cuttings at [~
L \mmthorad dark gray, 155.5°, -
T pein 4 soft(rx class) ALL DEPTHS FROM |
- : - with lignita seams and GRDUND Sura FAC-E :
—.-- | 1lime stringers within. —
= R -
s IR [
ENG FORM PROJECT HOLE NG.

LIMESTONE = weather stains

[7. THICKNESS OF OVERBURDEN 9.4
OLFTH DRILLED MTO ROCK 146,1 : ::.u" ::::: 7:;'.:: I pomee =
TOTAL DEPTH OF HOLE 15¢.¢ W ALC\}‘*\
R — LEGEND, CLASHFICATION OF MATERIALS RCOV:
. . ) ] ; .',::2"' ‘“r'o}l {Drittng o-s:‘-::‘l:al-ld
- -
- o b e L e avEL. Note: Lithologic inter- |-
— ' - - [retation and their conq—_
3 1.0 to 3.5 tacts were detarmined [T
- by the project geolo- |—
= CLAY - high plasticity, glast primrily froa [~
- stiff, slightly moist, ganms and electric log
=4S dark gray to dark brown, ]
3 ’| £] sandy and gravelly, calecardous, * Drilling
J+|¢ 0 to 0,5 - 14" rockbit,
T4 43,5 to 8.7 0.5 to 10.5" - 14" auger
ENEY 10,5 to 155,5' - rock-
FL4FH SAMD and GRAVEL interbedded |- bit, .
v both are coarse to fine set 103’ of 10" metal
. grained, medium dense, pipe of which one foot
7=+ alightly moist, dark brown vas atick up,
941 clavey, cobbles, calcarwous, The cang was then grout-
T = ed up froa the bottom
hn y: to the surface.
pu— ) 8.7 to 95
— _l . -
~T-= CIAY - high plasticity, Installations
I’~] stiff to very stiff, sligh-
/- 1y moist, yellow brown, Set 4" pve pipe to TD
—= 13| 1ime nodules and concent- with intake screen from
- rations, sandy and gravelly, 150 to 130°, This pipe -
- potsibly a reworked shale, was then gravelsd up to
dl =} 77'. The bottom of pump

was then set at 149.5°'
and 1" riser pipe to
surface with 1* stickup

van oy 1836 raevious ecimows ane cesoLeTE.
(TRANILUCENT
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Hole M. P-12(¥)}
Y

[IVAEIOon WITALLATION
SWD Ft Worth or 2 suxeTs
8. MIT AND TYPE OF MT =
A.F, Plant #(CD), Paluxy Aquifer T DA PN CLV AT W (T A |
wr Statian)
Hrmm——'
s&n&uwm
: 13, TOTAL OF OVER- mituhd ko 1 UNOISTURSED
o :o_o:-::o (Ae shown en drawing udo! P12 (H) ﬂlm‘&uﬂ. Yaulnl H
m BRTCCEN i 4 TOTAL NUMBER CORE BOXES
18 ELEVATION GROUND WATER
s OMECTIGN OF WoLE lu ARTED TComrLETNG
5. DATE NOLE H
Overvicar CJinciinge ____________ vge. "rnom veaT. —
17. ELEVATION TOR OF HOLE
7. T or ov L]
18. TOT AL CONE RECOVERY FOR SORING 2
ORPTH ORILLED TG ROCK . HGNATURE OF INSPRCTOR
TOTAL DEFTH OF HOLE 155.5¢ Mcl/U'I
P P R T4 ST FY=- 0 X L A
. \ . " ERY wa. weslineing, o U eloniticans .
h =] —: e
:. 7.6 to 155.5 Note: Lithology showm -
— ! - between depths 54.4 —
4 .- S%f’;ﬂﬂ@l MP:;‘;"“E;: and 65.8 feet changed |
_3 L. wsathering, i’rub].e. non based on reinterpre- —
. cemented to weakly cement-) tarion of geophysical E
-’ ed from top of unit to Log. -
= .- ] 115.5', then cementation —
-. - tends to increase in hard- -
= . ness and frequency of ap- —
o B psarancs, light grey, -y
. some whits, lime stringe —
. - scattared, shile seams a —
.. sones scatisred througho —
] 66— e ie, 100,5 to 102°, 114,2 —
—_ - to 115-5'. 1“5-“ to 1“‘8" —
3 . and 153,1 to 154.3°, -
- - this unit overall varies =
- from. soft tc moderately -
... hard(rock classification),| -
q= =
= - E
e -
—' e
s —
1204 —
= -
. —
= —
3 =
’”L—-: ‘. -
3 -
-- .E_
== -
— h.-. -
== =
3~ = =
= -
B:&:?,'.u 1836 mrevious eimions ane ossoLETE. FROSECT ]nou: no-

(TRANSLUCENT)



CORPS OF ENGINEERS Well P—12 (Middle) U.S. ARMY

5 n &~ a ,'c.i
"
o
— o —— /
 CASING
CENTRALIZER

CASING
CENTRALIZER /

':62_‘3

DS X NN N M NNDIN NS

b

y

pr—

1300— ||

CENTRALIZER

A

Boltam a‘F ™
Set =t wﬁf’s"a

CENTRALIZER — ]

| 50— = )
Hele T.D. ) 55.5

 ~WEILL HEAD IN CONCRETE
fi\muur WITH STEEL COVER

1l — 4% (o 6.cio SLoTTED eve

ry IR A ~ F-9 D g L
' ®CEURFACE CONCRETE
OVER BLEDEN

14" DIA, HOLE

. GOODLAND/LIALNUY  BEDROCK

/NEA‘T CEMENT GROUT (T SURFACE)
10" 1.0 STEEL cAsWNG

IS B

| _—|4 INcH LD, SCHEPLLE €0,
: THREAPED PVC CASING
PaLUxY (UPPER ZONE)

FORMATION
STABILIZER
(FILTER
SAND) DALUXY (MIDDLE ZONE)
(SAND & SANDSTONE]

WerL PeESIGN
95 "' HOLE (ADAFTABLE PIAHETER)

MONITOR WELL DESIGN
AIR FORCE PLANT NO.4

PALUXY MIDDLE ZONE

U.S. ARMY ENGINEER DISTRICT, FT WORTH

\L PLATE

B2



WELL P-12(m)

i
|0 Zhrinch ¢.D. BLAKK STEEL CASING =
- i
by

4 -inch I.0. SCHEDULE 8O PVC CASING, 7

MW

THREADED

+-incn LD, ACCESS PIPE,

TQ TQP OF PUMP

4 -inch GALVANIZED STEEL COLUMN

R

PIPE, THREADED

SUBMERSIBLE PUMP

LT

Bo‘H‘nm Q‘F Pump 149.51

L



To% SETACCATION

Hole Ne. P-13(u)

¥
SWD ¥t Worth or ) suexrs
- = ., HIC ANO TYPRg OF BT »
Air Foree Plant #& T -
LOCAT [{ wr Statian)
Paluxy Aquifer % FACTUREN S OESIGNATION OF ORILL
T DRILLING AGENCY Falling 1500
USCE 15 YOTAL NO. OF QVEM. rtmuo i UNDIATURBRD
4 HOLE HO. (As ahewm em wrawing tete] SURDEN SAMPLES TAKEN | 0 i 0
| ond e numbed H P-13(u)
W o SRR 14. TOTAL RUMNIER CORE BOXRES O
Brever 18, ELEVATION GROUND WATER
6. OMECTION OF WOLE |avamnvEo | comPLRTED
Elventica. (CHwcLinEg oxe. mow vamy, | OATE HoLE | 7 Jan 86 330 Jan 86
m 1. REVATION TOP OF Mot (28 ./ 8
. THICKNESS OF OVERSURDEN 14, ', TOTAL CORE RECOVERY FOR BORING .
OEPTH DRILLED INTO ROCK 26,1 CWCTLTY OF INSPECTOR . —
lo. rovaL oerrH oF woLk 90, % iM‘—
- TERIALS s doat [sox om REMARKS
wLevarion] oxrr |Leatwol A Oy AT o ul'vmtt Drkiting time, water loss. Somth ot
a . € 4 * L |
= 0.0 to 6,9 1* Drilli =
- _— —
— CLAY « £111, medium plasti- 0.0 to 14,5 - 1¢% —
- city, moderately atiff, suger, L
alizhtly moist, black to 4.5 to 68,0° - 12" pilog—
_3 brown, acattered gravels, bit & 14" rockbit. -
e 68 to 90.5" - 10" rock- [
- : bit. -
7 6.9 te 8.9 -
= -
- CIAY - medium plastieity, 2. Bedro;k lithologies =
] noderately stiff, slight- identified from drill =
cuttings, rate of bit [
- 1y moist, black/brown, tration. and £ —
= scattered gravels. panetration, a Tom L
.= b elactrie log. —
/0" = —
- 8.9 to 14.4 3. Casing: -
— CRAVEL - s}igntly cobbly, .10 ?ml casing set [—
Tlsyey, slightly moist to 68° with cement cir- |-
= ‘ * culated to the ground [
—_ surface. —
- = 4~ 0.010 slot —
4.4 . Pve. o —
L to 26.0 . acreen set . 90.1° te =
SHA - 70.1' » :
T SHALE - calearsous. 4" pve achedule RO cag |-
. set from 70,1 to aurfnceF
- 26,0 teo 28.3 =
= LIMESTONE - . f. Pumps =
20 ——— shaly 27 7/8% dia, 20 stage, |—
—— giungle phase, ?ode:;. —
- 28, . P050, 8gpm(max -
T 26.3 to 55.3 pump, made by Standard |—
. LIMESTONE - few shale Pump Co., Bartleaville,}—
=] “scams except from 42.0 to Bony. mp suction at .. [
47, 60 . «1" below grou —
3 7.5" where shaly surface. =
L :'
i el ,E_
I =
T -
o' T.I__ —
— t —
I -
‘__'.L‘L' —
T -
1 —
= LI [~
I —
L =
49 1 | _
EMG FORM FROJECT

MAR 7Y

1835 rarvious epiTions ane cssoLeTE.
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Hele Ne. P-13(u

VISon i SHERT 2
SWD Ft Worth or J suexrs
i TYeg
Alr Force FPlant #, Paluxv Aquifer . W%mmr:m——_‘
¢ Seation}
1 MANUP RER§ CEMGNATT T
T ﬂ:_"o‘ T Prer— ) -~ 3( ) n :8;&“»0 or %'ﬂxcu !D‘lm'lﬂ : UNDISTUR BRD
L i - u ]
R ANE OF DATLCER i 14 TOTAL MUNSER CORE WOXES
15. CELEVATION CGROUND WATER
[¢. OMECTION OF FOLE e oATE moLE Jlf‘u“lﬂ JeoweLETED
Ovearican (Jincuinao ouSs. FROM YERT. _ i
17. CLEVATION TOP OF HOLE
" sor o i 15. TOTAL CORE NECOVERY FOR BOMNG [
GEFTH DAILLED INTO ROCK = SOWATURE OF INaPECT =
. TOTAL DEPFTH OF HOLE 90.5" I\ 2 . (M.___‘
SLEVATION ou-:u Leaeng) ““""“&'&:.‘:;:‘T“"u 6?\1‘- ;Aoiﬂr?..l Dritting ‘-:?ﬁ:‘.:m dopi of
L] < " L] [ ]
- IL" 55.3 to 56.0 -
T SHALE -~ -
3 JT —
] [ I 56,0 to 63,7 .
1 || SANDSTONE - silty, =
3 63.7 to 72.0 -
[ || sHats, -
= [
9—:”[ 72,0 to 76,0 =
o SANISTONE - very silty de- —
= I creasing with depth to —
- 1 slightly silty, -
. 3
1 1]76.0 to 90.5 E
= SANISTONE - containa a ':_
. -.| number of shale streaks =
i AP ard thin seams. —
-—{u . -
3. - T.D. 90,5' - -
bo—f .- —
i —_
b M -
> =
—] =
—
o =
—
=NAN —
31 -
£ 3
‘% ‘1L -
By R A | [
= =
=. -
. -
E",ﬁ:?f“ 1836 erevious epiTiONS ARG CBMOLETE. PROJECT HOLE wo.

(TRANSLUCENT)
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Hale Me. =i 31U

v ALLATION SHERT
DRILLING LOG SWD Ft Worth or } sweers
90. $12& AND TYPE OF WY
Alr Forece Plant #, Paluxy Aquifer - -
LOCATION (Coandinaras ar $inilen}
[T, WANGFACTUREN 3 GESIGNATION OF DRILL
3. DRILLING AGENCT
15 TOTAL NO, OF OVER- tTURBED { UNDISTURBZD
4. HOLE MO, (An shown sn drawing uﬁ[ * lunotu SAMPLES TAREN ! H
i P-13{u)
5. NANE OF ORILLER 14. TOTAL NUMBER CORE BOXES
15. ELEVATION GROUND WATER
| —————.
ml 187 ARTED |comtLETRD
6. DATE HOLE H
r. Cvearicas Jincuingo Ofts. FROM VAT, e
17, ELEVATION TOF OF NOLE
. THICKNESS OF ovERBUNDEN
YN ORI IMTO ROCK 19, TOT AL CORE ANCOVERY FOR BORRG b
DTTTnonALe - 5. IGNATURE OF INSPECT p -
ll. TOTAL DEFTH OF HOLE 90,5 z I ,l .
] CLASUFICATION OF MATERIALS A/COAE {BOX OR M ARKS
ELEVATION|] ORFTN |LEGRAD] COV- [saMpLE| (D, water loss, N ol
Pecsciption ERY no. gl romyiy Py
[ 13 < [] . f b ]
-. -
— + .
- p
— .- _‘
3 .
= -
— .
- . i
pon
i .
3.
— b .
3 1
N s * r ‘
oo, . .
—
p=
—~
-
-
[—
p
-
P
—
_—1
.
—
—
a—
=
=
—
=
—
—
ENG PRO HOLE WO.
- A:C_'!‘IH 1836 rrevious epiTions arg OBSOLETE. wer [Hove

(TRANSLUCENT)
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CORPS OF ENGINEERS : U.S. ARMY

LESS THAN 1,0 CONCRETE PAD
GROUND ‘ NE GROUND DETAILS
QJEVEL () . / ABo 8E FURNISHED
) P A_‘ﬁj g_ A LIAWJER -d‘ - < P
f % RN 1 \ SURFACE CONCRETE
CPSING K u ' [=— 14" DIA. HOLE
2ER
CENTRALZER~A OVERBURDEN i
um CEMENT AROUT (TO SURFALE) J
. .—_7r\q-“ HOLE |
;' 10710 STEEL cASING _
: GOODLAND/ WALNUT BEDROCK
? L < INCH | D _ScHEDULE @0,
“ THREADED PVC casING
CASING :
GEauzer—,
: ¢
- jr e |
1Y css@ esS" S }
[Top oF sereen 70K FORMATION
. STABILIZER
cEM'rRAuEzR-——-: (Fu_-rea PNV
=l _paLuxy (UPPER 2ONE)
J=ll-—995" HOLE (ADAPTABLE DIAMETER)

— 4" \D £0.010 SLOTTED PVC
WELL ScREEN

CENTRALIZER —=f

| MONITOR WELL DESIGN
AIR FORCE PLANT NO. 4

qoa—r L .
— 711 PaLUXY .UPPER ZONE

PALLL T(MIDD«.E Z oNE U.S. ARMY ENGINEER DISTRICT, FT. WORTH
' @Xb@t; smosroggjc) Manitor Well P-12 (u)

100000

Y PLATE




_— 3 2 313 STEEL ENCLOSURE
e

| =ineh GALY. NIPPLES,

GALVANIZED "TEE"

HANOLE"? FEMALE PLUG | i‘
' 4’14’1 4" CONGRETE nu
GATE VALVE- -~ WELL SEAL
) ) HINGE “,%
HASP \Cn_ o / :
] . vz 2
f}:-. . // o
%.Z}. ?/V 10 %.-mhop. BLANK STEEL CASING
g. é%‘ =inch 1.0 HEDU PvC CASING
/_':_: /? .:I‘-ICREA.Dé:c FOULE 80 Py CASINE.
s
/ 77 T
-1 I |
iz B
s 7
J
SUBMERSIBLE PUMP
" —— Pump suction @ 88.11

Paluxy ManiTor Well P-12 (1)

AP T



HoleMNe. P 13 o M

‘ T
Swp Fort Worth or 3 'Hll"
0. HIE AND TYPE OF BT 1AM R$ame:46" Core Barrel
Air Force Plant Number 4 . o

v or Station)
nifer Follution Investi

NUF AER'S CEUGHATION DRILL

Failing 1500
w-.“. The e o Gaming o] 13, %ﬁ"m%‘#‘;“.l_“'wb'“ , uuouau--:o -
H F15-M 15 TOTAL NUMSER CORE SOXES a
Brewer 18 ELEVATION GROUNO WATER  Sge comment 1
DIRECTION OF WOLE STAATRD !eoﬂt...'rl _
(Dveanviean [Jincuineo ote. reom vear, | DATE HOLE 16 Dec, 85 3 Jan, B6 (110F)

7. ELEVATION TOP OF HOLE (37 83

- TwckNess o avensunoen 14,0 :
1. TOTAL CORE AECOVERY FOR BORING

o . : S OS.Q 5
L Js oxPTH omLLED wTO ROCK 5. HONATURE OF INSPECTOR ( 5 . 5
ot TOTAL DEPYH OF NOLE iz%L_lﬂL{' ‘
o ON OF RATERIALS x s0X OR MANKS

; eLEvaTion| DEPTH uotunp SLamimcan RECOV- (SANSLE|  (Drating e swrer ions, dootn o0
- 1) - 4 L L "

B = :0' to £.5' 1. Water Level = .,
- . No water level was - =
= ﬁef-:f uEI;‘LT;stic:txk;:ﬁ::' taken orior to the =
- : i h ing, f—

_ — Stiff} slightly moist; grouting of the casing. i
- scattered gravel, — _

—_ 635" to B,5" —_ =
= CIAL:  black-brownj ‘JL P. Drilling Methods |-
- medium plasticity; zedi 0.0 = 14,5 = 14" -
- syiff; siigntiy moist; ram. - =
= scattered gravel. 145‘5 - 56.0 -~ reamer
10— 8,9' to 14,0' (11" rockbit with a 14"t-_
- CRAVEL: Some cobbles; ;_:omu-e#.o - w0 E
— clayey; slightly moist. rot;kbit. * —
j__‘ 14,0 to 26,0' 77.0 - 100,0 - &= -
- core barrel. -
- —
SEALE: Reamed the hole to 100*|— =
calcaresous, Identified with the reamer, - é
by cuttings, rate of bit . 100,0 = 110.0 - reamefs
penetration, and &lectrig Electric logged the holt-
log only. Placed 103! of steel - =
M ) ’ casing. - :
26.9" to 28,0 Crouted the casing in j—
LIMESTONE niace, — g
Shaly. Identified by Dnlled_ the grout ocut |- 5
20 . of the ¢asing. — =
cuttings, rate of bit From 14.0' to 77.0' - | Z
netration, and electri¢ . PR — -
]lf; onl i . the lithic descriptions
S : g anlye are generally based
I 28,9 to 25.5' upon elsctric log in- =
- - . teroretations. Z
occassional shale seams. :
_ Identified by cuttinga, | B
=T rate of bit penetration,
-II.-; and electric log only. -
=] o= o -
) N A
== =
N - =
oL
30 T 1
— Is :
T=F
lll
1
X1
-] —
—_ ¥ SR
T
| S |
T 1
i
1
- == =
1 =
T
== B
1
| -
[=I=
_ m'?‘:ellu 1836 Paavious ecimons ARE CReQLETE. PROJECT ‘NOL( NG

(TRANSLUCRNT) Air Force Flant No, 4 P13 =M =



213 = M

(Cosrdinares sr Stasian)
Paluxy Asuifer Poliution Investication

Air Forge Zlant Number 4
[X

3. ORILLING AGENCY

Hele He.
CIVISION HETALLATION SHEET
DRILLING LOG SWD Fort Worth or 3 sugers
P ROIEET

‘0. Z% AND TYPE OoF miT 14" Reaner/6" Core Barrsl
- -

1. MANUFACTURKR'S OLBGNATION OF DRILL

5. CEPTH ORILLED INTQ ROCK

Fajline 1500
USCEC 13 TOTAL NO. OF OVER- cisTumsEa { UMOIITURSED
4. gu.t HO. (Ae shown on drawing titts ] P 13 M BURDEN $ANPLES TAKEN i
r'm 14. TOTAL HUMBER CORE BOXES &
Brewer 15. ELEVATION GROUND WATER Sca comment 1
6. DIRECTION OF WOLE @ OATE WOLE {sTanTED !couﬂl.l'r(o
@vtlﬂ:n. Oimeninmo DES. FROM VERT. ‘ 16 Iﬁc. a5 i3 Jan. BA [
7 ) 17. ELEVATION TOP OF HOLK
. T £8 OF QvE N - =
u 8. TOTAL CORE RECOVEAY FOR BORING 5.0 *

§. TOTAL DEPTH OF KOLE

5. SIGHATURE OF m:ncro:&ru& ‘?zw/%lz__ L

ELEVATION

DEPTH [ LEGEND]
b

CLASSIFICATION OF MATERIALS
(Deseription)

d

CORE
CO\I-
IIV
L

WOX On
SAMPLE
v

(Drifting n-h. -dw'l-lo. dopth of

5543 to 56.0'
SHALE:

Identified by cuttings,
rate of bit nenetration,
and electric log only.

26.0' to 64.0'

50

1H
T...—

H H

-
u

SANDSTONE :

Identified by cuttings,
rate of bit penetration,
and electric log only.

64,0 to 72,0!

[V

. T __
H |

-
.
at
IS

)
llUll_llLllllllllJl

70

Illllgllllll!llllll

SHALE:

Identified by cuttings,
rate of bit penetration,
- and electric log only.

.72.0" to 110,0°

SANDSTONE s

]2.0% to J7.0't Identif
by cuttings, rate of bit

panatration; and electrid
log only.

From 75,5 = 78.0 =
cemented zone,

From 77.0 — 100,0 - 6"
core.

I7.0' to 96,0': gray;
fine grained; calcareousg
loosely cemented,

Bark gray clay seams -
82.8=82.9, 84.8-85.0,
85.9-86.0, 86.4-86.5.
Gray clay pocket at §7.24
85.4-85.6 - a few lig-
nitic laminations.
88.0-88,3 - interbedded
sand and clay.

88,.5-89.3 - dark gray
clay seam,

with nyrite.
at 91.0 -~ gray clay

at 89.7 - hard clay seTm

770

vocket,

91.4-91.5 - dark gray
clay seam.

93,2-93%3.4 - interbedded
clay and sand,

Ran il

L-23

ga‘ -3

~ 3 On
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HoloMe. P13 - X
T T

DRILLING LOG Fort Worth oF 3 suekve
w. 1ZE anD TveE or miv14" Reamer/6" Core Jarrel
N -
linatee or 5.
Paluxy Acuifer Pollution Investigation [V W UNEF S GEEIGRATT CRILL
3 DRILLING AGENCY Fa-ilil'lg 1500
T USCEC - 13. TOTAL NO. OF OVER- lﬁ'lm'“ juNoisTUR RO
4 :zu.:' WO. (Aa amwn an drawing titte] SURDEN SAMALES Taxgw | () H 0
S AWE oF DRILLER ; P13 -M 4. TATAL NUMBER CORE SOXESR 4
Brewer 15. ELEVATION GROUND WATER See comment 1
8. DIRECTION OF HOLE IsTARTED _|eommLETED
E verrica. [incuingo oxe. wwom vanr. |'* DATE nove 116 Dec, 85 i3 Jan. Ag
7.9 17. ELEVATION TO® OF nott dgq
7. THICKNESS OF QVERauROEN z 16. TOT AL CONEL RECOVERY FOR GOMNG 65.0 = f“;
|s. cePTH OAILLED 1HTO MoK T TIONATUNE OF WEPECTON n E
ls. rovaL cErTH oF HoLE M; 77#/—:4/{‘7 5
CLevavion) oerTH |LEaEno CLASNFCATION OF SATERIALY ;l'::c:.:vs 3.2:”51.?'! (Drtttina l‘i:':é:::l’om donth of
[ 1 < d4 . Li 2
— o Ah L g - 5
i A g -
=51 J -
- A 34.2-94,5 - a few L1z / -
3 A coarse sand layers dip- -
.. ping at 20°. 29 —_
e Rt 94.6-94.8 - interbedded Qun 7 |8y 8 -
i SR clay and sand. r; —
o AP 95,2-95.3 - a few lig- 4 —
3.7 nitic laminae. L~de X —
-« ] 26.0° to 110.0': soft- —
R moderately hard; coarse r | 2 —
3. erained. un¥lgsq =
i 4 —
% = .- Balow 100,0' the sand was|bL=-0.2 g —
i et identified by cuttings, —
.. rate of bit pemetration, joed ] —
i and, electric log only. uns" 3 -
= N Cemented below 109.0'. -
—_' -" .‘. L-Iri qm7 —:—
3-..- £ —
. . 94, ] -
3.’ Runil X ~
. -
= 30141 -
3 =
p— P -—_
100 - -
= =
1o’ —
- -
— _—
3 =
= =
= —
E"’ﬁ :25“ 1836 smevious £CITIONS ARE OBSOLETE. PROsECY MOLE wo.

(TRANSLUCENT) Air Foree Plant No. 4 P13 - M

R 1E PR



Hele Ne. P-13(a). ext,

SHERT 1
DRILLING LOG SWD Ft Worth or 2 sugnrs
1. IZE AND TYPE OF BIT__© -
Paluxy Aquifer Polluticn Investisation X -
[ COTAT iGN TEoeramares o StmmwEAT Foree plAnt A%, | ‘ =
[F'3 7] URER'S DEMIGNATION [X -
Wﬁm— ] Failing 1500 : -
15. TOTAL NO. QF '7...‘ - oI TURERD g‘unmnuu--n
z_“_?::m- M--m--un...m.mul§ p-ij(-)oxatemion SUABEN SAMPLES TAK ! u} : -
SRARE ST ORI i 14 TOTAL NUNBER CORE BOXES () =
Brewer/Marva '8. ELEVATION GROUND WATER 1, he datermined,
& DIRECTION OF HOLE TarARTED Jcousrerio | g
G vaRTIcAL [(QrucLingo DES. FROW YERT. '6 DATE hout _!_21 uly 86 i 25 July 86
7. ELEVATION TORP OPF NOLE (B 37. 8% ]
[7. THICKNERS OF OVERBURTEN lal -  RECOVERY ¥ pv— . B
DEFTH DRILLED INTO ROCK 153.8 : :1::::::: OF INSPRCT =
5. TOTAL ORPTH OF WOLE 167, A" M CV,Ui )
. CLASSIPICATION OF MATERIALS 3 CORE leox on Agmanxs ¥V
l.l.lv:ﬂ“ DKP:"N L(d:lbl @u-‘.tld lictgﬂ- IAI'PnLl (Drdting ..‘“.‘:‘."':.., dopth of )
oS " T110.0 to 167.7 * Drilling =
. | SANDSTONE - Pwluxy Fm, - P=13(n) previously il -
- .| “moatly weak to non cemsmteq, drilled 16 dec 85 to =
3. - some scattered weak to modf 3 Jan 86 to 110'(drill [
1. ._'| erate cementation, fine log available). il
- grained, light grey, thin ! Hole mas grout~ up to }= -
.- lisnite seams scattered 8,2 within netal cnging.E =
-+ | throughout, ailty and Plug from 32.27to 32.8'. :
e shaley with numerous thin ‘FD.Z to 92.3' - 9 7/8" E ! B
o [ seams throughout. rookbit - refusal ona |- :
3.~ metal plug installed = =
3 -+ with grout, — -
H..- 92,3 to 92.8' - 6" dia- |= -
-1 = monmd core, il =
120: “t -] 167,7 to 167.8 92,9 to 167.8' - 9 7/8" |-
... . rockbit. . —
_=].— —.| SHALE - greenish grey to Hole vas gamma logged |~
'~ | white, (natural) and well mon=- f- :
47~ itoring casing install- [ -
_ - od after drilling, — ~
37 N = §
1. Well Installation I B
- J . . ™ = 167.8° [~
=-._. Battom of pump = 163.0' |~ :
-, Pump intake = 160,5° - :
3J .- " pvc plps. . connects
130 .~ pump to suwrface and
= filtar material placed
3 - around screeg.
= A 5 suap placed below
=. ‘. puap and 20' of ,010 =
3 -- scresn placed immed- -
- - iately above pump. E
—. - )
—: ..l Samploa
. ’ Two samples taken at
e - - 167.8°, Ons vial of
J—-- drill fluid and one via
- of cuttings with disti]
— led water added to 7111
J--- void within vial,
- .. Hote: Robert MSVey pre-
H4 .= sent only during d=ill
-.-_- ing portion, ie, 84.2
0 to 167,8", -
m Gerald Schocnover pre-
3.7, sent for inapaction =
= during well installas- > -
J=.5 tion.and logging,
160 .- .
a:ﬂ:?f" 1838 rreEvicus coiTiONS ARE CBsOLETE. FROECT ]7“"‘ no. o

(TRANSLUCENT)



Hele No. P-13(m)ext,

CIVISIOW . HELTY €
DRILLING LOG SWD Ft Worth oF 2 swERTs

0, MIZE AND TYPE OF INT
N -

o Station)

[7Z MANUFACTURER S OESIGRATION OF DRILL !

Wo AGENCY

4. NOLE NO. (A el aing
L, o alswn on o aite]

13, TOTAL NO. OF OVER- lmlwnllo T UNDISTURSED
BURDEN SAMPLES TAKEN

oy P-13{m)exstens ion

16 NAME OF DRILLER

14. TOTAL MUNMBER CORE BOXES
1% ELEVATION GROUND WATER

—e e
6 IRECTION OF HOLE

Clvemmicar Clincuiwen ORe. FROM VERT.

{STANTED jCOMSLETRD
16, DATE HOLE H

17. ELEVATION TOP OF HOLE

. TRICKNESS OF OVERSUROEN

I 60

Ly
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1

4
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18. TOTAL CORE RECOVERY FOR BORING b

2. DEPTH DRILLED INTO ROCK 19. SIGNATURE OF INSFECT. V
5. TOTAL DEFtN OF HOLE 167.8* MQ [

* % COAK {8#0X ON REMARK]
CLEVATION| DEPTH |LeaRuD A Ol ATERIALS RECOV- [SAMPLE]  (Driling tims, water bood. Sopeh of

ENY no. wontharing, ofs., il sipniticers
. » . 4 . f L ]
AoV L. .
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CORPS OF ENGINEERS

MONITOR WELL P-13(M)] US. ARMY

LESS THAN |.0° ' . ABOVE GROUND PETAILS To BE
. Z;L_ T } FURNISHED LATER :
A A A A N : 2 A EN A a N & 4
L ! W SURPACE CONCRETE
¢ j OVER BURDEN
—ANnr——
SIN ' ,
C%ngu,uzm-/é. | 14" DIA, HOLE
% . GOODLAND/LIALNUY BEDROCK
9 _—~—NEKT CEMENT GROUT(To SURFACE]
1R 10" L0 STEEL casING
M‘“—'j ol :
| Al . l4 INCH 1D, SchemUlE g0,
s THREADED FVe ASING
1 PALUXY (UPPER ZONE)
CASING ol b
csumlzzea/ ol
3 ——— L I
110 .
T "T-
T ‘NForMATION
) 428 LI Eaee
= Bl 5aND) X (MIDPLE ZONE
CENTRALIZER <§ ) SAND ¢ SANDSTONE)
I=Ig
ZL——4" D C.oio SLoTTED P\
EL: WELL ScREEN
1= gl" HOLE
=4 | MONITOR WELL DESIGN
'/: AIR FORCE PLANT NO.4
CENTRALIZER __/§> PALUXY MIDDLE ZONE
D '_'_' U.S ARMY ENGINEER DISTRICT, FT. WORTH
1228 1=
TD. 167.8 - JL

PLATE

Qb



3« ¥e3 STEEL ENCLOSURE
o~

! inch GaLv. NIPPLES,

HANOLE — =

M\\mmm&

GALVANIZED "TEE" p
5
FEMALE PLUG -
4'x 4'x 4" CONCRETE PAG
WELL SEAL ajj

N HINGE ot

e
TN

- |O Za~inch 0.D. BLANK STEEL CASING

< -inch I.0. SCHEDULE 80 PVC CASING,

THREADED

T-inch LD, ACCESS PIPE,

TO TOP QF PUMP

4 -inch GALVANIZED STEEL COLUMN

PIPE, THREADED

l

SUBMERSIBLE PUMP

il

Purnp intake 160.5"

Botforn o-(: pump 1(3.0°

MoONITOR WELL P-13(M)




Hele Me. BA4C - 83

STvTET TWSTALLATI (] 73 AN—
DRILLING LOG SWD Fort Worth or 1 snagry

Paluxy Aquifer Pollution Investigaticn

LOCATION {Comdinmtan or Station)
Plant #4

Failing 1500

1. BIZE AND TYPE OF BT g1 "

12. MANUFACTURER'S OESIGNATION OF j[u.

10

20

1.1" to 7.0' - medium
prascicity, tan-browum,
medium sciff, moist, C
calcareoug with scatceref
lime nodules.

7.0" to 19.5" - low to
.medium plasticity,brown, I)
medium sciff, moisc,
calcareocus, slightly
silcy.

19.5" to 32,0 ' E
GRAVEL, dense, well
graded (fine to medium),
tan, molsc, sandy.clayey
Borders on a gravelly
clay. F

32.0 to 39.9°
LIMESTONE (Walnut fm)

32.0 to_38.1 -moderately G
hard,dark gray, fossili-
ferous,dark gray,calcaref
ous clay matrix.

1 IIIIIIIIIIILlJlJJIIIJHLlHIIJHJ_LIIlLIJI-Ll'ILHIIILIIIJ_LI[[IIIJ_LUIIHILIIJ[ -

15. TOTAL HQ. OF OVER. josTuRa Lo i UnoIITURBED
SURDEN SAMFLES TakEM | o g
{  8a4C-83
 RAREOF GRILCER 14. TOTAL HUMSER CONE SOXES 1
Brewar I5. ELEVATION GROUND WATER ok
4. OIRECTION OF HOLE 4. DATE HOLE jeTARTED |comrLaT gD
GvenTicaL Jincumgn . DRE. FROM YEAT. | 9 Jul 85 i 11 Jul 85
S 17. ELEVATION TOP OF NOLE o T 83
- THICKNTIS OF GvensuRroEk 32.0 19, TOTAL CORE RECOVERY FOR BONING
8. OEFTH ORILLED INTO ROCK 7.0 15. SIGHATURE OF INSPECTOR
s. TOTAL OEPTH OF HOLE 39.0 M«sl’ﬂ %d//«%m
GLEVATION| CEPTH [LEGEND AP O ey A TERIALS :z:g%'vs :AO'I::?..l (nnm.n ....‘..".".‘}?.".'..n dopch af
- 3 d » ' -__|'
. *AW -
9;§s;§Ag%§ 1. Drilled to 32' on |- °
A 9 Jul. Water level [
was 26.6' at 0800 -
0.6' to 1.1' —
— 10 Jul. After compl
BASE MATERIAL of hole, bailed to
38.1. 24 hr check-
L] ]
l—%LA;? 19.5 I; level was 28.5'

2. JARS:
A. 1.1 to 4.0
B. 4.0 to 7.0
€. 7.0 to 10.0
D. 10.0 to 13.0
E. 13.0 to 16.0
F. 16.0 to 19.5
G. 19.5 to 23.0
H. 23.0 to 26.0
I. 26.0 to 29.0
J. 29.0 to 31.0
K. 31.0

te 32.0

3, Drilling methods:
0.0 to 32.0 auger
32.0 to 32.5 -rockbi
32.5 to 39.0 ~ 4" co

4. Afcer bailing, hole
was backfilled to
21.3' wicth neat ceme
grout.

38.1 to 38.4-moderately H
hard,gray,fossiliferous, 5. Water samples:
clayey.
38.4" to 38.6'-clay se .
soft,tan-gray,sandy, L
fossiliferous.
30 38.6 to 39.0-moderately T
hard, gray, fossiliferouk,
clayey.
- K
| = I
- [ 24
— /
T = . eut :
Jie - TD 39.0 y \/
qT=1- Lest
= o
i .
e IR
Al ui- Loy |BoX
Jvi t
il —_——
_
ENMG‘:?‘RM 1836 erevious EciTions ane omsoLeTE. #Rosect —I HOLE 9.

(TRANSLUCENT)
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Jg}_.g' to 50,0'

CLAY:

silty.

23,9 to 26,0't low
plasticity; tan; medium M
stiff = stiff; moist;
calcarecusj silty.

2640% to 29,0': medium
plasticity; reddish

brown; medium atiff -
8tiff; moisty calcarecus; o

DIVIRION
DRILLING LOG SWD Fort Werth or 2 susers
T, FROJECT 0. ITE ANO TYPE or mT 10" Auger/6 T
Paluxy Aquifer Follaution Investigation . -
Ml g;c" %o, (c. D.) EM - 83 ° 1Z NA UNER'S ORMON oF SRILL
3 ORILLING AGENCY h
USCm E DISTURSED
CHOLE WO (Ae shawr o drwwing title] - :326&..“&8&%‘."?&«. lm‘;wun i w o
e v omccen : BM_C = 84 14 TOTAL NUMBER COAE BOXES
m“r 1S ELEVATION GROUND WATER See cwlﬂlﬂni 1 .
4. OIRECTION OF wWOLE - STARTED | coumLETRS
FIvERTIcAL [ JHcLingD oRE. FROM VERT, ¥ DATE HOLE l 12_ k]! ﬂﬁ P14 MI ei
15 17, ELEVATION TOP OF WOLE  oafl?, 4 &
7. THICKNESS OF OVERSUROEM ng’st . TOTAL COME RECOVERY FoR SOMING m
[s- o€#TH OmILLER mTO Rock ) 5. IGNATURK OF ANSPECTOR P -
Is. voraL oerre oF HOLE 62,.0¢ A4 Mﬁ, P Ll ez ib L
eevarion| oora[Leamun|  CLAMWICATIONOr waTEmuLs | JSERE ﬁi‘_f;ﬁ it ey . e ot
. 13 3 [] [
- 0' to 0,6" 1. Hater Level -
Asphalt 24 hr, cheok « water |-
'5 level had dropped overy
- o 60 to 1,4' A night from grousd leve
- = L4 to 27.0', ocaved to 57.¢%.
— Gravel Base The hole made to much |[—
- water to bail dry. -
- T -
— 144" to 17,4" 8 :g:; ? 3‘;:3- —
3 1016 2 32,7 -
pu CLAY: 1017 3 12,10 —
= 144" to 7,0': medium to c 1018 4 3.8 —
3 high plasticity; black; 3, Jar Samples [~
~ tiff; moist; calcareous. o Jar Samples -
103 8 ; moist; o 8 P t o R =
= 4.0 - 7.0 -
3] 7512' t0 11,0%: high C. 7.0=29.0 —
- asticity; tan = browm; £ D. 9.0 - 11,0 —
- very stiff-= hard; moist} E, :1.0 - 14,0 —
- calcareous, with a few P, 14,0 = 17,0 -
3 lime nodnlas from 9,0'j Ge 17.0 - 17.4
- sandy, He 17.4 = 20,0
- ) F I, 20,0 - 23,0
= ) ) Iy 23,0.= 26,0
- 11,0 to 14,0': medium —=—] Ko 26,0 = 29,0
= plasticity; reddish browef Le 29,0 - 32.0
— vory stiff} moist; cal~ p :- gg-g - ;gbg
7 careous; ve . . 0 = 4,
3 §very sandy 0, 38,0 - 43,0
20—

Po 45.0 - 46.0

14,0 to 17,43 low Q. 46,0 - 48,0
Plasticitys tan; stiffy L
moist} calcarsaus; silty. 3, Drilling Methods
0,0" to 41,0' - 10"
suger,
17,4" to 23,0 7 | Set 8% steel casing to
GRAVEL: dense; tang moist 41,0,
calcareouss u:|11 g:zded ‘ 41.0' to 48,0' - 6"
(fine to medium gravel sizes), anger, \ .
some coarse gravel sizes K 48.0' to 58,0 - 4
cobble sizes from 21.0's ¢°N"Dﬂ-1'r°1-
clayey, sardy, 58,0' to 62.0' = 7 7/8"
rock bit.

9 bags of neat grout
L wag poured into the
hole and allowad to se
for 20 hra.
Top of grout is at
27.2'.
Hole was backfilled
with cuttings and left
over cuttings were pl
y od in cloth sample
The top 0.6' of the
hole was capped off
with premixed concrete.

m“‘i:e'.“ 1836 eaEvious €oitions are OmsoLETE.
(TRANSLUCENT)
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Hole Mo, TRAC - 84

ELEVATION

PEPTH | LESEND]

CLASSIFICATION OF MATERIALS
(Dequriprion)

d

RECOV.
[}

Tviaon T 2
DRILLING LOG 5w Fort Worth or £ tngiTs
V. N -
Paluxy Aquifer Pollution Investigation  [TT-BAYUR PO ZCEVITION 1o e
= TION (' or Statian)
Alr Force Plan Cs D) 1L WANUFACTUNER § OENONATION OF BRILL
Y. ORILLING AGENCY TSCEC Failing 1500
" ToT&u N OVER- ISTURBED l{uﬂouﬂ}l!lu
& WOLE NO. Ths chu o drewind ml-l sk AMPLES TAKEN| 4T i 0
Lﬁam: S ERITCER i BA4C - B4 14, TOTAL NUMSER CORE BOXES
Hrewver . 5. ELEVATION GROUND WATER cou comment 1
& DIRECTION OF WoLE ve. DATE oL [STARTRD TéomrLETED
Ovesticar (Jincrinso OEs. FROM vEAT. | 1zJuly 85 | 14 Fly 85
— — - 5T 17. ELEVATION TOP OF HOLE
d or ov 00'5_ 8. TOTAL CORE RECOVERY FOR BORING x
8. OEPTH DRILLED INTO ROCK b : 9. IGNATURE OF INSPUCTOR " -
9. TOTAL DEPYH OF HOLK 62,0 . L
pOX ON EmanKs

MALE (Drifting cime, watel oos, Supih of
uo.' weathoving, ats., i aignitisany
h ]

g 3

cobadoedod oo b bind o un b oo lvobdd el

~3
o

2.0 0

48,0" to 61,5'
. %m: determined. from

8125" to 62,00

CLAY:

29,0' to 0's low
plastieity; tan - reddish:
brown; medium stiff;
molats calcarecus; silty

46,0 to 48,0's medium td
high plasticity; reddish
brown; very stiff; moisty
calcareous,

core samnle and
drilling action.

¥alnat Formation (7)
Detarnined from rock

bit cuttings,

O

~

L
m%{_ Gagy

., 62,0!
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Hele Ne. -

oViEon TACACCANoN HEET
SWD Fort Worth or 2 sHEETs
- pv— TOY Aiu 4% Cardolo
Falury Aquifer Pollution Investigation W
wr Statton) =
Gs D, Alr W Plant No, 4 T FACTUREN S OLMGNATION OF ORILL ‘
3 CAILLING AGENCY i R
USCEC . . T
4. z\.:.“. (Ae ahown en drawing "“-Ié auc - 85 e ho;ﬁ"m“&a‘ﬂ‘“ im.f‘u;.‘a :: wo"o“‘.-‘o :
| T xR e : 18, TOTAL NUMSER CORE BOXES 1
Brewver 18 ELEVATION GROUND WATEA cuu «omment 1 =
[ DinECTIoN OF MoLE "lsll"O jcomrLaTEO N
Eveavicar [eeLineo OES. FAOM YEAT. ' DATE HOLE ‘ 16 July 85 i 19 July 85 ,
7. TwicKNESS OF CVERRUROEN 59,0 n.‘tuvnﬂou roror vt &4 7. -
15. TOTAL CORE RECOVERY FOR SORING 92 x i
OEPTH DRILLED INTO ROCK 6e3 T, OWATURNE OF INSPECTOR s ;
9. TOTAL OERTH OF HOLE 65,5 i . o
SLEVATION] 0EPTH |LEGENO A o AT ERIALY h:%oev-‘ :Ao:na?l (Detting tiwes vaatos fose, dmpih at &l
- b [ 4 - [} .'.: " h;‘
- — L ,
- 0,0* to 0g4' 1. Mater Level C ;
- A —
— Asphal t 24 hr, check with a — %
- hole depth of 55,0' = B
- , 8 vater at 24.1' and =
— 0,4' to 52,0 caved below 37.7'. —
- CLAY: =
.-.-E 0.4' to 4.3':s high C |2, Jar Samples E‘ -
- Plasticity; red bhrown = — =
- dark red browng very stiff; ;: g': - :’g‘ - E
— damp; calcarecus; sandy. o5 = T —
. } D Ce 4.3 = 7.0 — =
p— DC 740 - 9-0 — :
10 _: uﬁ to 2‘.2|‘ udi“ - g' 9-0 - 14.-0 : ;
- high plasticity; red browy P 14,0 - 17.0 - :
= Stiff = very stiff; dup‘;I g | & 17.0-20.0 —
— calcarecus, with lims powfler ° K 20,0 - 25,0 —
3 (caliche) and nodules; L 23.0 - 26.0 =
: S.ﬂd,'. J. 26.0 - ”.0 -
7 g. 29.0 - gg.o —
: - }2-0 - -0 :
= 940" to 17,0°: low g | % 3.0-39.0 =
= ticity: tap = red K. 39.0 = 42,0 il
- brown; medium stiff - 0. 42,0 - 45.0 -
= stiff; moist; calcarecus; P. 45.0 - 48,0 -
= silty, g.. ;g.o - gz.o —
. 6, -o - 5.0 :
=] S. 55.0 = 59,0 —
20 — 17,0' to 29,0': medium - —
—] high plasticity, with a —
- low plaaticity zone from H P Drilling Msthods —
- 20.0' to 23.0'; tan; medigm 0.0' to 59.0* ~ 10" —
] stiff - atiff; moist; cals auger, —
-] carecus; silty from 20,0 Set 8" ateel casing to — z
—] T 59.0*. Hed a hard time|[—
- setting due to caving _I— :
- 29,0' to 32,0': high and sand zone above thel— :
— Plasticity; red brown; Walmt Limestone, — :
- stiff = very stiff; moist 59.0' to 59.5' - 7 7/8"F -
- calcareous, with abundant T Tock bit. — -
— lime nodules and limeston¢ 59,5' to 65,5!' - 4" . |
3 clasta; gravelly (fine core barrel. —
- gra.ined?. Pirst sign of wjter Bailed the-hole to 58,61
po — at 30,0', X and then poured in 12 [
— f » [—
= 20 10 52.0's hien tog of the sreas in thol
- asticity} - hole is at xima -
3 browm; stiff - very stiff 19,01, appro tely
= meisty calcareocus. L The remainder of the
] hole was backfilled wi
= cuttinga.
= All cuttings had been
— bagged directly upon r )
- moval from the hole and
= m those cuttinge not used
— to backfill the hole
= — were storedin the area
— provided by G, D,
ENG FORM PROJECT HOLE NO.
wam 71 1836 Previous €oiTioNs ARE ORSOLETE by oy 0y fer Pollution Investigationl BA4C = 85
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Hele Na, SAZL = 25

VSO TNETALLATION MEET 2
SWD Fort Worth or2 sHEETS
™. H1E AND Tyrx or mv 10" TUEET 7 A" Larboloy

Paluxy Aquifer Pollution Investigatiorn - [T GAYUN FOX ECTVETION HOWHTTON o 0"
IFPrarss Yumt No, 4

P A —
3- DRILLING AGENCY

[V2. MANUFACTURER'S DESIGNATION OF ORILL

A 12 TOTAL MO OF OV, ms‘ruq.:o TUNCIATURRED
NOLE NG. (Ac shown i -
r- noLE N . - drawing cma{ SUR 'P'“‘u .

Q

H’g HANE OF DRILLER - 14, TOT AL NUNEEN CORE BOXES 1
Brewver 15. ELEVATION GROUNO WATER See comment 1

5. DIRECTION OF MOLE oaTE |sTaaTED jcomr LR tiD
Fvemvican [JinNcuingO e Bay .

DES. PROM vEAT. 116 July 85 19 July B

. SLEVATION TOP OF woLE
7. THICKHESS OF OVERBUROEN 59.0
18. TOTAL CORE RECOVER *0n
QEFTH ORILLED INTO ROCK 83 L s

19. HGHATURE OF INSPEC
9. TOTAL DEWTH OF HOLE 65,5 M W

CLABEIFICATION OF MATERIALS % Cont 130X on REMARKS
RECOV= |SAMSLE fn.m
(Dossriptian RY “l ing tima, -u:-‘r'u-. dopth of
-

ELEVATION| DEPTHN |LEGEND|
- 40 < [

52,0' to 53,0° N’ 14, Note - M - 83 is
SAND: loose; tang wet; cal- lnfcmmd g;?;g; ::“1::
carecus; poorly graded ° - .

(fine grained); some clay. :::::f patking lot

8A4C -~ 84 is located
468.9' north of HY -
59,0" to 64,9° 82 and 13.9' west of

the parking lot fence.
LDESTONE (Valmut Pormation 8A4C ~ 85 is located

0 to 60,5" t
%ﬂ‘; -t%;,i ;igld;“ - 357.6¢ north of 844C -
weathered, iror stained; ?::'n::dﬁg;g' west of
very fossiliferous, *
genarally the fossils )1 Q
a§

O

%

3
docdpdeolon bbbl

consiat of (oyster) shel
caleareous clay matrixz,
From 60,2' moderately hadd;
grays weathered; very
fossiliferous; dark gray R
calcareous clay matrix.

"60,5' to £2,4':t moderatdly
hard; gray; weathered; )
less fossiliferocus, sheld
1s generally in =small

42T pieces; becoming very 9.5
[B 5] argillaceous, Yy

e ko7 | Box
{b T Aun2 !

=54 62 !l‘ to 6! 8%s soft: L.0.0
Rk gray; weathered; very

- [5vl] argillacecus; fewer 3.5

v foasils. PE]

ANEG From 63.3' - moderataly |t.-a7

i hard; gray; weathereds; s
broken shell pieces,

&
gl

|
5

63,8' t0 64.9't moder=
ataly hards gray; weathw
eredt very fossilifercus
(cyster) shells; a few
pyrite crystals; ocme
dark gray calcareous
clay matrix.

-3
o
|LilllLLLllul_llulelIJ_LIHIJLUI |

6429" to 65,5°
SIUTSTONE s eoft. hiue
green; calcarecus; containg
amall pockets of a green
gray clay (0.05' x §.1°).

T.D, 65,5,

I]lT[lTll,WllllTlTlllllllTITlHlI]HIIlHHIlT]IIITITIIIITIIHI”THT]IIlliﬂlillllrll—llll—lirﬂllﬂ
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Hele No. 8440 S
SHEET 1 C e
Pt Worth |or 2 sugaTy .
[T BATUH PSR CCRVATION TS (O = |

0. SIZE AND TYPE OF BIT *
N -

12. MANUFACTURER'S DESIGNATION OF DRILL

Tal
[T P of OVER. 0] Tunoi$TURSED
- BURDEN SAMPLES TAKEN | 1R :
BALC8E 14 TOTAL NUMBER ConE BOXES 1 )
~ -
Merva 15. ELEVATION GROUND WATER o ‘ -
6. IRECTION OF HOLE aTamT D | comPLETED

. DATE HOLE

qvluﬂcu CwecLines SR8, FRGw vERT. 2] July 85 i 23 July 85

17. ELEVATION TOR OF NOLE _=fe3

[~ ::m ¢ ovERsunoeN 59.9 18. TOT AL CONE RECOVERY FOR mem'ga x ‘i :
DRILLED T focK 5.1 1. UGNATURE OF INSPECTOR iy =
TOTAL DEPTH OF wOLE 65.0 Mj\} IR £ -
o CLEVATION] DEFTH “"M,I CLASHFICATION OF MATERIALS o .D‘O:'ﬁ REMARKS 3 i
. N ‘ m-‘w u.'f “‘0- ﬂ&cﬂ; u.:l...'dﬂ-&“ :%:? :
. E =
L i

0.0 to 0.4 - Asphalt. * Drilling =

0.4 to 59.9 A o to 60' - 8" auger,
_ R set 5' csng,

CLAY c 60 to 65' - 4" core. ¢

Auger refusal at 60'.

0.4 to 2.4 - medium to low
plasticity, medium sciff,
dry, dark brown, sandy and
gravelly. Water first observed

during the 24 to 25' run

2.4 to 3.l.- high to nedi#m ..Ji_ﬂ
plasticity, medium stiff, on 22 July 85.

alightly moist, black. ' On 23 July - water at

D ek

fllllllllllllll'lJlIlIIII

F 22°.
{0 3.1 to 4,5 - medium to
high plasticity, medium
stiff, very dark brownm,

silty. I Jars B

4.5 to 6.5 - high plast, A, 0.4 to 2.6

aciff, slightly moist, B. 2,4 to 3.1

dark red brown, ailty to C. 3.1 to 4.5

alightly gravelly. D, 4.5 to 6.5
6.5 to 7.7 - high plast, E. 6.5¢t0 7.7- .
very stiff, slighely F. 7.7 to 10.0 =
N moist, reddish yellow, G. 10.0 to 15.0 E
caliched, silty, slightly B ‘Il ;gg :: ggg -
B sandy. gravelly. J. 25.0.to 30.0 -

20 7.7 to 10.0 - low that K. 30.0 to 35.0
grades to medium plasci- L. 35.0 to 40.0 -

city, very stiff, slightly M. 40,0 to 45.0

moist, yellow, very sandy N. 45.0 to 50.0

siity, calcareous. 0. 50.0 to 55.0

L P. 55.0 to 59.9

10.0 to 15.0 - high plast,
very stiff to stiff, slightly
moist, red yellow, silty,
scattered sand sized lime

nodules. )
15.0 to 50.0 - high/medium}
plasticity, medium stiff J -

to scattered soft seams,
moist, red yellow with

yellow brown, ailty and

sandy, soft sand seam at
28.7 to 29.2', some light
gray pockets(silc), some
shells from 41 to 45°'. K

50.0 to 59.9 - high to
med{ium plasticity, stiff
to very stiff, moisc,
brovmish yellow and light
gray, few ferriginous clagts
scattered within, few
sandy lime nodules,
sand/silt seams at: 58.9 L
to 58.9', and 59.8 to 59.p'

»
_ i Das shaly appearance w/ sficks.

1836 mazvious cormions arz ceeoLETE. PROIECT lnou 0.
{TRANSLUCENT)
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Hole Ne. 8A4C-86

DIvIsion ™ KT
DRILLING LOG
m:; Suh Fr_Worth oF 2 SHEETS
. W, 28 FRO TYRE OF MIT
Paluxy Aquifer Pollution Investigation x - .
kt—garﬁm_‘... T =
: onu.uuofﬂ)()m 11 MAMUFACTURERNS ORSIGNATION OF ORILL =
4. E‘L::o_ TAs e o drwwing citie] - - 1, 're'rm. mﬂg%‘ " Iul‘ruullo UNDISTURBRD
[s. NAME OF DRILLER ~ BALC-AA 14, TOTAL NUMBER CORE BOXES
15 CLEVATION GROUND wWATER
r‘. Dllmlﬂ OF HOLK (4T aRT&D | COMPLETRD
COventicae [CJiwcuinen 06, FROW VERT. 'S DATE HoLx ——
17. ELEVATION TOPF OF HOLE -
. TwicKuESS OF OvEReURDEN -
5. TOTAL CORE AECOVERY FOR B0AING ke -
% QEPTH OMILLED IMTO ROCK 19. SIGNATURE OF INSPECTOR -
js. TOTAL DEPTH OF wOLE 65" M,‘* m‘uﬂq =
fLxvarion| oeeT jLecEnD CLASBIFICATION OF MATERIALS gfc%ﬂvl. b4y (Dva REMARKS 4
. \ . mu-;udd TRY ."o Hing tima, -',1!.:2-4 rotu-l .
- 59.9 to 62.2 - i
~ ARGILLACEQUS LIMESTONE - — -
= weather stajned until 60.7 " -
— then an unweathered dark —
- gray and white, jointed, —
- massive, soft shale to - .
- hard/very hard L.S.{rock — .
— clagsification), moderatel - =
- toc well cemented, oyster —
- shells scattered, shale N — -
— seams scattered throughout -
= and usually grades to marl — B
ol - -
3 - =
-] -
—_ E_
3 o -
- —
3 ‘ =
— P E
B -
: — i
o T* — - - - =
I 1= Lest | QoXx - -
I -1= Ly 1 —
—— aj -— L . - | -
3 Lo.3 -
= ~ - - Z
v = L =
G‘} _—. L [ '9 —
- - :
— — :
— - Gl
3 = ,
- E
— —_
B"ﬁ:?‘." 1836 erevious eoitions ang cesoveTE. FhasEcT ] HALE Q.

[TRANSLUCENT)



Heole Me. BA4C -
Division 7 Tion - %
. BRILLING LOG SQUTHWESTERN FORT WORTH or 2 sueEvs
B ﬁNlCT " "
GENERAL DYNAMICS L Ol CALE W NI LA LS
mm.--hm
ALUXY AQUIFER INVESTIGATION 12. WANUFACTURKR' S DEWGN OF ORILL
% DRILLING AGENCY PAILING 1500
< iosl.g?o. (As shown an dawing titie] 1 RORDEN FAGR TT Taxen n"ml.lm ;uumc;wnun
8ALC-87 :
& NAME OF DRILLER 14. TOT AL HUMGER CORE BOXES 1
. BREWER 18 ELEVATION GROUND WATER * %
6. IRECTION OF HOLE {aTARNTED TED
Evemvicar lincrineo ORQ. FROM VEAT. 1% DATE woLE I 2/I/86 ;
17. ELEVATION TOP OF NOLE é z
[ TwCKREsI OF OVERSUADEN 37,5 18. TOT AL CORE RECOVERY FOR SOMING 1:(-): ? L]
- DEPTH ORILLED INTO ROCK 4.0 9. SIGNATURE OF IHIPECTOR
9. TOTAL DENTH OF HOLE 41.5
ELEvATION] CEmTH [LEGEND CLASHPICATION OF MATERIALS =‘écﬁ%:"“ ggélsﬂ (Dvitting ‘_:u_:':n:“ ot of
a » < 4 - 'l il )
0 0] t —
] 0.0 to 0.4 A 1) No free water —
— P encountered during [~
3 ASPHALT, good conditiop augering to top of |-
- B primary. Boring -
- 0.4 to 2.5 reamed at primary [
- prior to coring. =
- ClAY, medium to high taped to depth-dry. |-
- plasticity, stiff. < P P E
- moist, brown. —
- . ST e —
iy P =
- 2.5 to 6.0% 2) JARS -
101_% CLAY, low to medium A) 0.0-2.5 —
] plasticity, soft, B) 2.5-5.0 —
7] moist. reddish-brown. C) 5.0-6.0 -
— Dg 6.0-10.,0 —
— E | £) 10.0-15.0 —
3 6.0 to 37.%% F) 15.0-20.0 -
- CLAY, low plasticity, G) 20.0-25.0 -
— soft, moist, sandy H) 25.0-30.0 —
- throughout, small limy 1) 30.0-35.0 —~
- nodules and blebs J) 35.0-37.5 C
3 throughout, tan. —
3 F -
—E 37.5 to 41.5 el
3 LIMESTONE, tan to 3) CARIONS —
- brown along basal - . —
20.-0: section, fine to .0 carton samples —
3 coarse grained, ~
T argillaceous, highly -
— fossiliferous, badly G —
= weathered to 39.7, —
_ fractured, soft. L) DRILLING —
: 0.0 - 37.5. 8"8uger :
- refusal at top of ~
— T.D.=41.5" limestone. —~
- po| 37.5 - 41.5, 4 core
— .Remarks; :—
- A) Casing advanced }—
~ to top of primary [T
30 and reamed. —
- B) After coring, —
— | boring bailed. 4" E
3 PVC pipe inserted t{
] depth. Hole grouted =
] through FVC insert [
p with PVC being slowly
7] withdrawn during [
— i grouting. —
3 C) Boring subsequently
o S 115; backfilled with —
—T T ! cuttings. —
— L . g t__
- (LX) —
Lo, L
Eu.ﬁ.:gll“ 18346 eprevious EDITIONS ARE OBSOLEYE. FrROJECY | HOLE wo-

(TRANSLUCENT}




Hele Mo, SALC -8

Rlie D

et

P!

HEET
DRILLING LOG | <OUTHWESTERN B or 2 swexts
. SIXE AND TYPE OF MIT Q¥ " &
GENERAL DYNAMICS B -
or Btagian)
ALUXY AQUIPER INVESTIGATION T WANUG Ty GRATION OF ORILL
B DRILLIMG AdENCY FAILING 1500
-M 13 TOTAL MO, OF ov(‘,. oISTURSED { unDiSTURBZKO
N N =y SURDEN BAMPLES TAKEM] 44 i 0
il S S H BALFC -87
A S DRILCE 14 TOTAL HUNSER CORE BOXES 1
5. ZLEVATION GROUND WATER oy
6. CIRECTION OF NOLE Ianven TCOWPLETED
[Rvenvicac [Jincuinto oKs. FROM YERT. ' DATE koLt l 2/1/86 i2/1/86
G 17, ELEVATION TOP OF HOLE -—
" I32 oF ove i 37.5 1. TOTAL CORE RECOVERY FOR goriva 1 007% .
OEPTH ORILLED MTO ROCK 4.0 8. HGRATURE OF INSPRCTOR
TOTAL DEPTH OF HOLE b & .
CLASSIFICATION OF MATERIALS & CONE [BOX OR REMARKS
ll.lv:'rlu ‘nt‘:'r: Llc:’.ﬂu m,_,‘w l.i‘_.f}\'- Mu:uc_l.l (Dristing _"31'.:‘ dopth of
AR o e -
— —
I 4.5 -
— —
7 —
E E
3 ~
501-§ —
= =
50 .07 .
B | e
— [
= =
= =
P0 .0 —
- :
3 —
5 :
80.6 —
EN'&:?'IM 1836 rrevious £0iTIONS ART OEsOLETE. PROJECY ]“"‘ No.

(TRANSLUCENT)
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S
|

JLJLJHIIHIIHJILJLﬂlLMJLHlLHILhLLdlll

Lo.o

D,0 to 0,3,Asphalt
+

0.3 to

"CLAY, medium
plagticity, stiff,

Hele No. 84
Binon T 1 ]
DRILLING LOG | SQUTHWESTERN PORT WORTH |o|' 2. swexms
10. HIE AMD TYPE OF MT g“g ;Hﬁﬂ
GENEHAL DYNAMICS E o
PART..aH-Ix-Y AQUIFER IN E.STIGATION T MANUF ACTURER'S GESIGHATION OF ORILL
> USCE o 13 TOTAL NO. erl:;v& LLIN u}rén?-om TGN TUR BED
& HOLE NG TXe Shoen ow drawing 614] aA-88 UADEn Saurs of Taxew 11 0
T = 14, TOYAL MUMSER CORE BOXES
5. ELEVATION GROUND WATER &%
- DINECTION OF wOLE STARTED J¢omPLET D
K)venricar (incuingo oke. rmom veary, | ' AT HOLE J 2/1/86 i 2/1/86
— vy - 195 17. ELEVATION TOP OF MOLE - L8/ 0
* W, TOTAL CORE RECOVERY FOR BOAING == *
[¢- OEATH DRILLED INTO ROCK 0.0 -
e rp—— o W. HGNATURE OF INSBECIOR
- CLASSIFICATION OF MATERIALS CORK |80X on REMARKS
tl.tv:ﬂeu om:m I.fﬂ:ﬂl! m,._,‘“,_,, =‘.‘,‘3."‘ un“:;.ul (Detting tima. wacer = 7 e demehet
Q. *u

A 1} No free water
encountered to top

of primary. Boring

taped to 17.0 after

ND, fine to coarse
grained, loose, moist|,
calcareous, tan.

10.5 to 12,.5%

SAND, coarse grained,
loose, molst, clayey,
gravelly, brown.

12.5 to 14,.5%

GRAVEL, fine grained,
rounded to subrounded,
loose, moist, clayey,
brown.

14.5 to 16.0%

CLAY, low plasticity,
soft, moist, gravelly,
sandy, brown,

16,0 to 18.0

CLAY, low plasticity,
soft, molist, sandy,
rust to brown.

18.0 to 19.5
GRAVEL, coarse grainep.
angular. loose, moisy,
calcareous, clayey,
tan to brown.

-{E moist, brown. completion=dry.
<] 3.5 to 6.5% B
- gxﬁx medium to high
I~ plasticity, stiff, ¢
- moist, rust to brown. 2) JARS
3 6.5 to 8.0% ° 1 a)0.0-3.5
" CLAY, medium to high R
5 plasticity, stiff, Dg 8:0-9:0
= moist, calcareous, F £} 9.0-10.5
= tan. 5; 10.5-12.5
3 + G) 12.5-15,0
- 8,0 to 9.0~ ¢ H) 15.0-16.0
- §5§%. fine to coarse . 1) 16.0-18.0
~ grained, loose, moist} J) 18,0-19.5
- ‘clayey, gravelly, H
-] calcareous, brown.
- SR : |
- +
= 2.9 to 10.5-
= 9 %o 10 7 | 3) DRILLING

0.0 - 15.5, 8"
Auger refusal at

top of limestone.
~Auger scraping on
primary. Fragments
of primary meteria
on stinger,

U]_l”nlllllllllllllIIFI]ITIT]IITIFIIFIIIHllll[]rﬂl
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Heole Me. 54 ~
[ - T TRITALLAYION mEky 2
DRILLING LOG | SQUTHWESTERN EORT WORDH or2 swexts
V. - 0. nzx and tyee o HT8 "AUUGER
GENERAL DYNAMICS TT BATUR FON ECUUAVIOR SHOWN (78 o IYS
LOCAT e Slation) ’
PALUXY AQUIFER INVESTIGATION 12 WANGFACTURENE ORBIGHATION OF ORILL
L ORILLING AGENCY FATILING 1500
..ILE&E“ - : 3. TOTAL NO. OF OVER- HsTuUReE0 JunEraTURSEO
wOLE 3. ahown e drawing ua-l 8A-88 SURDEN SANPLES TARKEN 11 0
K winEor ORILCER - . TOTAL HUMSER CORE BOXES -
4 ELEVATION GROUND WATER * 5%
§. DIRECTION OF HOLE STAATED !eo-ll.lvlo
Kveaticar [(mcLingo DRG. FROM VERT. 6. DATE HoLE 1 2/1/86 =2/1/86
17. ELEVATION TOP OF HOLE -
[7. THICKNESS OF OVERBURDEN 19,5 8. TOT AL CORE RECOVERY FOR SORING == N 5|
O8FTH ORILLED INTQ ROCK 0.0 ™, HGRATURE OF [MSPEGTOR Ve
[s. YorAL DEPTN OF HOLE 19.5 /éﬂj [ H?
ELEVATION Q“:“ PRp— cumncaﬂo: OF MATERIALS }é%:v'_ :AO:.:;.E'" Deitting "'::"':.",";:::"f:. onth of
- & L] 1
Lo. | -
= LIMESTONE , (Buger =
— refusal on limestone) —
3 T.D.-19.5"' -
- —
50..1] =
5 -
p0 .07 =
3 =
— —
- —
put -
70,9 -
0.0 =
ENHG‘:?'.“ 1836 Previous EpITIONS AR OBSOLETE. FROJECT I HOLE Na.

(TRANSLUCENT)



Hele No. BA =80

DRILLING LOC

i PRGOS
GENERAL DYNAMICS

I TNEVALLATION
S OUTHWESTERN

FORT WORTH

WEET

orl sweeTs

9. SIE A TYPFE OF BT

(Conrdinmton wr 31,
PALUXY AGQUIPER THVESTIGATTION

5. ORILLIMNG AGENCY

[T MAWGFACTUREWS GESIGRATION OF DRI |
FAILING 1500

e T 89 R e tall
R E O GRILCER : = 14 TOTAL NUMGER CORE BOXES
15 ELEVATION SAOUND WATER * %

P. OMECTION OF WOLE w T STARTED ]_:ouﬂ.l'v!u

Evearicar (Jincimeo GES. FAOM YERT. BATE HoLE } 2/2/86 :

— T — %0 17. ELEVATION TOP OF HOLE - o] 35 _
ORPTH DRILLED INTO ROCK - 7. :: ;::::::: :::::::c:" oSS o . i"‘
TOTAL DEPTH OF HOLE 46,0 " ﬁ, ‘fﬂ

| or % cone [sox on REMARNKS %

ELEVATION ol::vn Lackno| °""‘""m:.,~"'““'-‘ nEcow. u:ﬁu (Dritling eaeor Jone, dowt of o

. . . Py ;si";z
0.4 . 040 to 0,2, Asphalt 1) Free water s
3 0. to 3.0% A | encountered @34.0' | °
— CLAY, medtum to high below grade. 24 houpe-
- L2 later frée.watsr.. §_
— plasticity, stiff, -
= i b level stabilized -
— moist, brown. . | 231.0ft. below |
2 3.0_to §.0% grade. -
— CIAY, high plasticity, —
- stiff to hard, moist, & —
- reddish-brown. E
3 5,0 to 14,07 -
100 CLAY, low to medium —
f plasticity, soft, 2} JARS —
- moist, sandy, - . - —
_: cajcareous, tan, D ‘B g:g_gg —
-l N + c 5-0‘10!0 :
= 13:0 to 2Y.3- 53 0.0-34s0 =
— G , fine to coarsd = E) 14.0~15.0 —
— grained, rounded to F) 15.0-20.0 —
= subrounded, loose, G) 20,0+24.5 —
— moist, very clayey, H) 24,5-30,0
] tan to brown. I) 30.0~32,0 E
= P8 Jsdens =
-_.: + . . -
3 24.3 o 32.0% L) 40.0-46.0 =
2 . low plasticity, —
0‘5 soft, moist, gravelly —
: tln. -
._—.J + G -
= 32,0 to 34,57 3) DRILLING -
5 SAND, fine to ccarse 0.0 - 45,0, 8" —
— gralned, loose, dry, Auger refusal at |—
— clayey, gravelly, tan top of limeatone.r_.
3 to brown. = Auger .scrapingi”
— on top of primar
E 4.5 to 46.0 H Fragments of priﬁEry
3 3—5—-—”“ i. L on stinger. -
3 %rzy—lﬁa fag;u}:.:rc:irsn Remarks: ground watdr
- subangu]'.ar. dense, sample obtained for [
PO-QE wet, clayey, sandy. laboratory analysis. [~
-] tan to brown. 1 =
= .
= 46,0 . —
- LIMESTONE(auge T =
— rafiss] on limestone) ——
3 -
_ —
] K —
- -
e
= =
40.0:
EN"E:?P‘ 1836 pmevious eoiTions Ane amsoLeTE. PROJECT T""" na.
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o O On=C

WETALLATION THEET 3
| SQUTHWESTERN FORT WORTH ar 2 SHEETS
o L DYNAMICS 10, SITE A4 TYPY oF SITH "AUGER
LOCATI we Stagian)
‘P;ﬂ-'LHEYA AQUIPER INVESTIGATION VL WANU GRRN§ OELIGRATION e
USCE e FAILING 1500
ey ﬂ=.“° e M-m “.I BA-eg 13, TOTAI. w 'i‘n;'“. !u!m-‘o i uunénwnncn
il WANE OF DRILLEN 14, TOTAL HUMBER CORE SOXES <o
EWER 15 ELEVATION GROUND WATER e
j§. DIRECTION OF HOLE ST A ] COMBL
Elvsrmicar [Dincuingn ORe. FAOM YERT. 4. DATE MoLE l 72/986 i 2/2/58
T oF ov ’46 0 17. BLEVATION TOP OF HOLR - .
- L 1. TOTAL CORE ARCAVERY FOR QORING == . L3 ¢
8. OEFTN DRILLED INTG ROCK 0.0 7 "
. TOTAL OEPTH OF HOLE 46,0 o enaTne or -M
RLEVATION CLASUMFICATION OF NATERIALS RENE |30x REMARKS .
L v: nl:ru L:G:lln m,..:u_\ litégv- ? LE | (Desling chma, :.u:. Y .‘“d-n *f
%0.¢] = =
3 E M
— e
= L =
= T.D.~46.0" o
3 =
3 =
= =
3 =
5070 [~
—
iy -
—\-{ . —
— —
3 -
3 3
= =
=~ -
3 =
50 ni —
3 ~
—] —
- -
3 =
--uﬁ —
- =
—] F_
B -
_..: —
—
b -
70 LD: -
= -
— [—_
3 [
3 -
3 -
3 -
— \ .
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Hele Ne. BA =90

orvision
SOUTHWESTERN

DRILLING LOG

T 1
orl sweeTs

PORT WORTH

L
GENERAL DYNAMICS

10. SILE AnO TYPY OF Bt § "AUGER

[X {Comdinpton or Somtian
PALUXY AQUIFER INVESTIGATION

W

12. MARUFACTURER'S DESIGNATION OF DRILL

|5 SRILLING AgENCY

USCE

FAILING 1500

E UHOISTURABED
:

6. HOLE #0. (Ae abe
iy v on drawing tiete |

13 TOTAL NO. OF OVER- sYUR AR D
BURDEN SANPLES TAKEN 12

[8- DEPTH DRILLED WO AOCK

{ BA =90 ..
AT OF ORICLER 18. TOT AL NUNSER CORR BOXES -
BREWER 15 ELEVATION GROUND wATER  _ _
6. DIRECTION OF HOLE {evanrgo |COMPLETRD
Rvenvicar [JiHCLinaD pae. Fhom vear, | PATE HOLK 12/3/86 i 2/4/86
— or oven 5.0 17, RLEVATION TOP DF HOLE -~ 538,79
~ 14, TOT AL CORE RECOVEAY FOR BOMING _ L3

ls. voraL oerTh or noLt

0.0 8. IGNATUAE OF INSPRET
39.0 “ &R.LZJJ‘;

ELEVATION| DRFTY |LEGEND)

% CORt 80X ON
CLASMFICATION OF MATERIALS RECOV. “:;"'

P AEMARKS o
Deliling (s, wetes bone, Sopth
m“ ate.. it oi.n.'\lmnld

—

uol

;Y
- 0.0_ G_ 4 . (] N
= 0:0 %o 0.3, Asphalt 1) During augering |-
- 0. %0 3.3 A | free water encountejgd
e Y, medium to high @ 24,0ft. below
- plasticity, stiff, grade. 24 hours lat
= moist, brown to black static water level
- e B8 | taped at 23.0ft.
- 3.5 to 7.0~ below grade,
W CLAY, medium to high c
- Plasticity, stiff,
- moist, brown to rust.
- 7.0 to 18.5% D 2) ZAES
- CLAY, low to medium L2889
10vé plasticity, soft, A) 0.0=3.5
- moist, sandy, tan. B) 3.5-5.0
— + C) 5.0-7.0
= 18.5 to 21.0- E 9) 360612.00
3 CLAY, high plasticity, ';1; 13:9733:3
— stiff, moist, grBVellbm. G) 18.5-21.0
- calcarsous, prown. K) 21.,0-25.0
-3 1) 25.0-27.0
— 21,0 to 39.0 , J; gg,g-gg,g
3 GRAVEL K «0=3os
_J— 21,0 - 27, L) 35-0'39'0
- fine to coarse .
&l grained, rounded
20“9—'1 to subrc';unded.
= loose, moist to wedq, 3) DRILLING
= clayey, brown. 0.0 - 39.0, 8"
b . auger refusal at
= 27.0 + 39.0 H top of limestone
i fine Lo coaree ~Auger scraping. ont’
- grained, angular primary. Fragmnegnts
3 fo subangular. of limestaneTon
—_ wihn-scattered 1 stinger.
- cobbles throughout Remarks: ground wat
- dense, wet, tan. sample cbtained for
__;_j 3.0 . .. J laboratory analysis.E’
e LIMESTONE, (auger -
30-8 refusal or'\ limestone) —
-1 b
= —
= . K —
_ T.D.-39.0 —
- =
3 -
- [~
- L —
3 =
. L
- —
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Hele No. 84~

L DRILLING AGENCY

USCE

11. MANUFACTURER'S GHATION OF

PAILING 1500

VIS LA SHEET 1
. DRILLING LOG ISONTTHWESTERN FORT _WORTH or 1 sweurs
GENERAL DYNAMICS 10. NTE ANO TYPEZ OF BT %A R
il or Starion) ' -

(™

4. HOLE NO. (As
N e apewn on drewing title]

]

B ey

—] UnoisTURSRO

i 0

8A-91

5. NAME OF DRILLER

14. TOT AL RUMSER CORE BOXES

_-.

1%, ELEVATION CAGUND WATER *4

[ OIRECTON OF HOLK

gEjvemricas [TJiNCLINED

oUs. FROM VEAT.

1. DATE HOLE

le LETRD

276786 i3/ujes

7. THICKRESS OF OVERBUROEN

17. ELEVATION TOP OF HOLE

-— SH4T2/

1.5

8. DEPTH DRILLED INTO

AoCx

18. TOT AL COAE AECOVERY FOR BOMING

- %

0,0

. TOTAL DEPTN OF HOLE

31,9

ELEVATION| DEPTH (LEGEND|

1. HONATURE ?{ INSPRCT
CLASEIFICATION OF MATERIALS £ COne |BOX On REMAAKS
D > nléggv- uum¢ (Dygtiing time, woter looe, dumth of
-

4 f

wnatinring, ste., | significars)
3

L=

=
o

m%mlnulunhnLilunguu_lmdunlmllmlzf’uullmluujnmlmﬁ"

L]
(=]

=
-}

3 LlLJllelilijllll

0.0 to 0.3

ASPHALT, good conditio*

0.3 to 3.0t

CLAY, medium to._high

pIEs%icity. stiftf, visu
moigt, brown to black. ident

3.0 to 9.5

CLAY, low to medium
plasticity, soft,
moist, brown.

9.5 to 26,5

CLAY, low t0 medium
plasticity, =zoft,
moist, sandy with
gfgminent sgng se:ms-

1 0 - '} 0 - F]
e it g Y
ealcareous below 24,.0°
with oalcium carbonate
blebs and seams in
section, t2n.

2605 to !135

CLAY, high plasticity,
atif?, moist, calcareops
with numerous calcium
carbonate seams and
blebs in section, tan
to gray to rust.

31,5
LIMESTONE, (auger

refusal on limestone)

T-D"BI-S. 1denth

yisual

1} No free water

encountered to top
of primary. Boring
taped to depth-dry.

2) JARS
visual identifica

3) DRILLING

0.0 - 31.5, 8"
Auger refusal at
top of primary.
=Auger scréping o
top of limagtone.
Fragments of prim
on stinger.

2
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Hele Me. 832 -

DRILLING LOG | SOUTE Seet T
: Nll SOUTHWESTERN PORT WORTH or 1 sneers
- PROIECT 0. SiZE AnG Tyee oF T S "AUGER
ENEAL DYNANICS - = ,
tlTu—% ‘tigmf MvEsTIcATION T WARGF AETURERT OGN P GAie |
USCE PAILING 1500 -
Wo. (e o o i vieie] an-92 ’ ol AR i“‘v‘iuuln'mg © o i“m(;m"m
5. NAME OF DRILLER : 4. YOT AL NUMBER CORE BOXES - .
BREWER 15. ELEVATION GROUNO WATEA it g
6 DIRECTION OF MOLE STARTEO JCOMPLET RO -
Hvearicar [JincLinuo oks. Fmom veay, | & BATE HOLE i 2/4/86 i 2/4/86 -
7. THICKNESS OF OVEABURDEN 22,5 . SLRviTION TOP OF MOLE wu &<4Z O/ -
DEPTH DRILLED INTO ROCK 1 . o 15. TOT AL CORE AECOVEARY FOR SORING - LY oS :
P ———— 23 - 5 19. SIGNATUAE OF Ilﬂﬂ. ;:“? ‘
QLEVATION| oEwTH |LEcEND) CLASMFICATION OF MATERIALS %.Oo:é &Ogsglt (Drotting P:z:::g',.“ ot 3:
. N . " Q. ata, il aigniticend
0 0_4 = e 1
- 0.0 to 0.3 1) No free water [ *F -
—] encountered to top }-
= ASPHALT, good condition of primary. Boring [ 3
- N taped to depth-dry. |~
= 0.3 to 2.5% =
- CLAY, medium to high =
- pﬁs{:icity. stirs, Iézg :1 = :
— moist, brown to black. . [— -
= 2.5 to 5.5% 2) JARS — B
- CIAY, low plasticity, visual identificat.En -
- soft, moist, very — -
1084 gravelly throughout, L z
-] calcareous, tan. — -
—3 i. i EO 16, 51 :_
3 CLAY, low to medium 3) DRILLING -
- plasticityj Soﬂ. 0-0 - 22-5. 8“ -,_ =
- moist, sandy, . 4 Auger refusal at [= =
= calcareous, tan, top of limestone |- .
— Primary. . =
- 16 o 22, jsyall -Auger adwnced - :
3 16.5 %o 22,9 dentl into primary @1,0f}s :
-] Q%L medium plasticity, fragments of primamp
— stiff, moist, on stinger, -
3 gravelly, calcarecus — =
2079 with calc':ium carbonate| 2;;;;,‘?:;%53,0{5?“: =
3 gxodules i‘“d glebs + east of taped locatfon
= ta sectlon, brown %o due to traffic -
n. conditions. —
7 22.5 to 23.5 - = E
- MESTONE, light gray. ,
3 Hee Lﬂfgra hed, soft. _E
= T.D.-23.5" - .
- — =
301-5 -
3 =
= —
40, =
a‘,ﬂ:?,"“ 1836 Previous EDITIONS ARE OBSOLETE. FRoJECT i"°“ wo.

(TRANSLUCENT) u



Nele Me So-oo

SHELY |
| SOUTHWESTERN FORT WORTH or]  swERTs
18, H2L AND TYPE OF mTR »
GENERAL DYNAMICS mmm:-;———
= =
PALUXY AQUIFER INVESTIGATION I — -
. ORILLING AGENCY
FAILIN 0
‘QHELC'EM . _— ) 8 TOTAL Mo, OF OVER- ‘gﬁfl\g%[a TimGaTunees
and @80 mmhad woming \ 8A-93 SORDRN Bl 23 Tixen a io
(T3 Wy . 14, TOTAL NUMBER CORE BOXES ..
BREWER 15, TLEVATION GROUND WATER -
6. DIAECTION OF WoLE ATARTED JCOMPLETED
ElvenTicar CQwictimta o eeow veny. | ' 2ATE woLE ‘ 2/5/86 i 2/5/86
. THICKNESS OF OVERSURODN 390 17. SLEVATION YOP OF WOLL ww OS85 QL
| 0&»TH DRILLED WT0 woex | 0.0 :m:‘;m:m.l'“";" Somwg ~- L1 I
YOTAL DEPTH OF WOLY 39.0 ﬁ ;{%
ELgVATION ! CLASKIFICATION OF MATERIALS s Cong [pox on REMARKS it
. Dl:fl! Llﬁ:‘ﬂ m.‘w Il.izv- um‘?_ [ 4 {Oritting M‘T;_-“b& dopth of ’Zl
0.0 .
3 0.0 to 0.3 1) Free water levell~’
= b et
] Agphalt, good conditiop taped at 29.2ft. |—
] below grade. E
= 0.7 to 1.5% Static water leveli~
— 8.3 to 1.2 bisual taped at 27.0ft. f—
- CLAY, medium to high identhk below grade. -
- rlasticity, stiff, -
= moist, brown to black. —
J_. 1.5 EO 6-0" —
- C%Y. high plasticity, [—
1 stiff, moist, 2} JARS -
= reddish-brown. visual identificati E
o 6.0 to 11,0% E
b CLAY, low plasticity, -
—~ soft, moist, very —
- sandy throughout, —
e calcareous, tan. isuall : =
= Fdent. 3) DRILLING =
3 11,0 to 29.2% 0.0 < 39.0, 8% |
N Auger refusal at —
— CLAY, medfum to high top of limestone |~
— plasticity, stifr, rima AUgET
moist, elightly prouary. Aug —
geraping on top of [
20 gravelly, calcarsous
with calecium carbonat p?“"ai‘ga"ith frigme 8
5 blebs and nodules in ot pr Ly on sting
— :zc;ﬁigz: brown to tan NoteA)Boring offset
- approximately 20°
- snrt:: of taped
. 29.2 ¢ .0 location due to
i GRAVEL, fine to coars* traffic conditions.
3 gralned, angulat to
- subrounded, loose, Bt))tgli'ougdfwatirbsam
- wet, clayey, sandy, :nal ni_ or laboratpry
] tan to brown. ysis.
= 39.0 '
50 .0 LIMESTONE, (auger visuall
3 refusal on limestone) idendy.
- 7.D.-39.0°
.
3
3
40 B
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08 N0 Ll ——ie

o W WELYT ]
SOUTHWESTERN FORT WORTH o0 1 swsevs
or L DYNAMICS 10. IZR ANO TYPE OF BIT GER
[™ 100 (1 wr Stacion)
PALUXY AQUIFER INVESTIGATICON T MANUF ACTURERS DERGHATT BRILL
“Gé"é"'é‘“ Aggucy FAILING 1500 :
'c.::.T.:o.u- shewe on drawing uu-l aA-ob gl + 36K, mu"ﬂnu 0.3‘."0 mgcm“n
WW— i =2 14. TOTAL NUMBER CORE ROXKS -
15. ELEVATION GROUND WATER ¥
6. DIRECTICN OF WOLE - JeTAnTEe jCoMeLETRE
Avearicar Qincrinen oea. Fmou vanr, | 5 OATE HOLE { 2/6/86 2/_/86
[7. THICKNRES OF OVERBURDEN 19.0 = TLAVATION Tof 07 noue == 695 12’
OEPTH DRILLED (NTO ROCK 1.0 — ;:::::::::T:::“v 208 SOt == =
|s. ToTaL oerru oF woLx 20.0 Rﬂdtﬁ,

refusal on limestone)

AW |
o
Dodoadoodunboadoad oot

;__
>
Pt

T.D.~20.0°'

fLEVATION :m-:u LEGEND “"'"‘cm",'_"“_:“",_,"‘“““ 313'.:.:\’- R:?q (Driffing c-:::':t:‘l'-n. aooth ot
o [ . g
- 0.0 to O, 1) No free water [
3 0.0 to 0.5 -
— ASPHALT, good condition gﬁ;g‘;"iﬁ;‘:egogﬁgg —
- N taped to depth-dry. E
- 0.5 to b,5= el
- , medium to high -
3 plagticity, stiff, —
] moist, brown. :—
p risual L
— 4,5 to 12,01' jdent} il
- CLAY, low plasticity, -
1057 soft, moist, aangy.l 2) JARS -
= throughout especially —
3 along basal section, visual identificatio
- calcareous with small
= limy nodulea in section,
3 tan.
-ﬁ
= 19,0 to 20,0 3) DRILLING -
3 ELA LE, tan to 0.0 - 20.0, B auger
greanlsh-gray * e i uge
3 calcarsous, Soft refusal at top of
= il ’ limestone primary.
—] Auger scraping on
3 20.0 limestone with
fragments of limestpne
20 LIMESTONE, (suger on stinger.

Remarkss Boring
offset 12ft, due ea
of location.
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WvILLAVSR T
DRILLMNG LOG | o hoivHwESTERN PORT WORTH or Z_twerrs

w. $IE AND TYPE OF IR " Y

GENERAL DYNAMICS . -

- ov Bintias)
PALUXY AQUIFER INVESTIGARION T 7 oA
FAILING 1500
15. TOTAL NO. OF OV IS TURSED { UnGtaTURBED
(A% chove on duamving viete] SAMSLES T ll1 o i

_; 8A-95

4, TOTAL RUMAER COAE BOXES

15 ELEVATION GROUND WATER

(Avenvican (JincLings

5. DATE WOLE
DES. FROM YERT,

{2/%786

17, ELEVATION TOP OF HOLE

1276788

-
—

S52.95 |

™=
o
‘hlllll_llll_l_ll_]lIl]llJlll‘hlll'LlLl'lllJllJLl’lLl’

n
o

=4
ulnlﬂLULhJHlUlJﬂU]hJUlHIAJUJDIM

40 , 6

CIAY, medium to high
plasticity, stiff,
moist, brown.

+

4,9 to 7.5-

CIAY, medium plagticit
atiff, moist, gravelly

calcareous with limy
nodules in section,
reddish~brown.

2.5 to 17.0%

CIAY, low plasticity,
soft, moist, sandy
throughout especislly
along basal section,
small limy nodules
gsoattered in section,
tan.

17,0 %o 19.5%

_SAN_%, fine to coarse
gZrained, loose, dry,
calearaous, slightly
clayey, tan.

L i 1

1 22,0%

GRA;EL, fine to coars
grained, angular to
subrounded, loose,

dry, sandy, clayey,
tan.

1

22,0 to 41,0t

CLAY, low to medium
Plasticity, soft to
stiff in section,
moiat to wet, sandy
egpecially along basal
section, calcarsous
wwith-maqy lime nodules|
and blebs in section,
tan.

41,0 to 44,0

CLAY, medium to high
plasticity, stiff,
wet, sandy, calcareou

reddish-brown.,

visugl
jdent

¢su¥l
iden

water level taped
at 29.5ft. below

B grade.,

2) JARS
visual identification

3) DRILLING
0.0 ~ 44,0, 8"Auger
refusal at top of

7. TICRNERS OF OVERGURDEN [TV i
. TOTAL CORE RECOVERY FOR BORING —— ® "i
DEPYH OMLLED WTO ROCK 0,0 5. HGNATURT OF INSPECTOR i
Jo. ToraL ouevn or oL U4, 0 AR ﬂ"d'.z‘:: b
- CLABIFICATION OF NATERIALS 4 CORE ‘Iﬂl on REMARKS %
""":““"l “:“‘ """“'F n—:-u ll.'t:.gv- ll....llﬂ-l Drwting thon ..-::‘-:‘ tonw, dopth of in
g g ¥
0.0 to 0.9 L I%rDurin% auigrigg ik

ee water tape

ASPHALT, good conditio @ 31,0ft, below

grade.
V) ,0% =24 hours later

limestone.

-Auger scraping on
primary with freagme
of limestone found
on stinger.

RemArkas grotnd wat
sample obtained for
laboratory analysis
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ENG FORM 1814 suevious

MAR Tt

ETIMONS Ant OmsOLETE. l"N.“

{TRANSLUCENT)

lml "o,



Helo Ne. 8405

T TRETACC TET
DRILLING LOC | < oiruwrSTERN FORT _WORTH or 2 seers |
T, PRORCT w. MZE a0 tyeg or T SUAUGER

CS - -

LOCATION [ o Stagion)
PALUXY AQUIFER INVESTIGATION [T MANUFACTURRR 3 GEHIGHATION OF ORILL
£ o-n;uE-a AGEnCY FAILING 1500

3. TO‘TII. | s TURARD fuNDisTURBED =
4. HOI-I NO. (Aa sl an drawing uml ugngﬂ.u TAKEN | 0 t 4]
o smubed P 8A-95 :
Wor TR T 14 TOTAL NUMGER CORE BOXES e
- 15. ELEVATION GROUND WATER %
0. DIRECTION OF HOLE JaTAnTED TComPLETED =
6. GATE HOLE
Everricar Tlincumen OE&. FROM VERT. ] 2/6/86 2[’6/86
17, ELEVATION TOR OF HOLE -
[7. THICKMESS OF OVERSUNDEN 4.0 E
18. TOTAL CORE RECOVERY FOR BOMING ~— = L]
§. OKFTH ORILLED Y0 ROCK 0.0 . SIGNATURE OF INSPECT,
[s- vovaL oerru or woLs by, 0 = =
R % corne |mox or RAEMARKS =
ELEvATIon] ourTh |LeceEnDl CLASHFICATION OF NATERIALY RECOV- |sAMPLR| (Demt dopth # =
Lo Desaciption) ) no. pobor I imnpgpy it el s -
L] , b - 4 L) f 9 ~ﬁ<; i
O ki =
Ml- 0 e -

IMESTONE,(auger

refusal on limestone)

lIJ_IIJl_l

T-D.—M-F-O'

RID

TR
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o
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Hole Mo, 54 -

WITALCATION 133
SQUTHWESTERN PORT WORTH OF 1 SHEETS
W, HIK AND TYPE OF INT " =
GENERAL DYNAMICS -
PALUXY AQUIFER INVESTIGATION R
FATLING 1500 .
-‘-.ntiqn--‘.-uudcl 8496 ot A U Takan | ™7 0 §wm:)m.‘°'
H - 14. TOTAL MUMSER CORE BOXES -
15 TLEVATION GROUND WATER +%
ATARATEOD COMPLETED
Dvennicar (Jmcuingn oze, Fmou venT, | & PATE HOLE ‘ 2&/86 Z/JBé 1
. TIMCKNESS OF OVERBUROEN 36,0 T :“"m TOP OF nort ---f.ﬁ' 3. /3 ;_“r“
|s. o2PTH oniLLED MO ROCK 0.0 :' '“."‘I:m:fmv:g“m haiaulos L
TOTAL GEATH of wOLSE 6.0 RRA H’Mt
| ASUPIC, MATER 4 cone [sox on
m:ﬂﬂl OCU:N Ltc: LAY (‘n".‘.'::.?"-' IALS -1'1'::%\'- “‘J’:;.“' Oratimg ..:,_J .:; dopth of M
0.0 -
A 1) During augering |
3 0.0 to 0.3 free water taped |-
— ASPHALT, good conditiﬁon at 35.0ft. below }—
- g’re.de. e
pu P = 12 hours later [~
— 9.3 to 2.4- water level taped f—
- ClLAY, medium to high at 32.5ft. below [
- plasticity, stiff, grade, -
— moist, brown to blac visugl =" E
- ident. ~
= 2.4 to 6.5% =
- CLAY, low plasticity, -
- soft, moist, gravelly, t
109 calcareous, brown. —
= 2) JARS -
- + visual identificatiog:
: 605 tQ 2:0-
3 CLAY, low plasticity,
= soft, moist, sandy
= throughout, tan.
= .0 to 14,5%
- CIAY, low to medium
— prlagticity, soft to 3) DRILLING
- stiff in section, _6— .
- moist, calcareous, guge; 3‘“,8;&? at
2077 ly thr hout
=] g::::: v oughouts top of limestone
] Auger scraping on
= + primary with
3 14.5 to 31. fragments of limest
= CLAY, medium found on stinger.
- plasticity, stiff,
— moist, sandy Remarks: ground wat
3 throughout, limy __ 2= sample obtained for
—] with many calcium bispa} laboratory analysie
— carbongte seams in ident.
. section, tan.
- 1. 6.0
30 .07 CLAY, medium to high
- plasticity, stiff,
- moist to wet along
— basal section,
- sandy especially aloyg
- basal zone, calcarany
— ‘with many lime nodulgs
- and blebs in sectioni
3 reddish-brqwn. '
: 36-0 T o
— LIMESTONE, (2uger
:L refusal on limestond)
40, T.D,-36,0"
E“ﬁ:?"“ 1836 srevious evimons anx cesoLeTE. PRasRET HOLE No.
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Hele Ne. 84 .07

1
SQUTHWESTERN F W or 1 suzers
. SIZE ANO TYPR or o1t S"AUGER
GENERAL DYNAMICS A -
LOCN
PALUXY AQUIFER INVESTIGATION T T CEanRYION 57 GRILT
m FAILING 1500
| USCE : 'L TOTAL NO. OF OvEN. _(GiTUAARD | wweisTunsee
[4. HOLE NO. (Ae ahewn en drawing om.! SURDEN { 2] TAK“‘ H 0
o B0 munbed) H 8A.-97
m 14 TOTAL NUMBER CORE BOXNES -
15 SLEVATION SROUND WATER L 2 ]
[6- HRECTION OF WOLE STARTED COMPLETEO
TOventicar [CJIHCLINED ______ —____ DES. FRouw YEAT. ' CATE Mot /7/886 2/7/&@
- - 17. ELEVATION TOP DF HOLK - &S5 TS
i or oven e - 34,0 1. TOT AL CORE RECOVERY FOR BORING —= .
E DEFTH ORILLED HITO AOCK 1.0 5. SIGRATURE TOR
b roraL oepTH oF woLE 15,0 ﬁﬁij
- CLASMFICATION OF MATERIALS CORE |BOX REMARKS
WLEVATIOM ot:ru L(cuu] m-_.,,_.‘ 31. D?l (Drliling tima, m l.--. dopih of
a < 2
000—1 "
— 1) No free water C
3 0.0 to 0. encountered to —
= ASPHALT, good condition depth, several hour
3 later boring bridge
=] + in 2 27.0ft.-dry.
— 0.3 to 4,5~
3 CLAY, low pla.stici'H.
- soft, moist, gravelly, visugl
= limy.with nodules in tdent.
3 section, tan to brown.
—] +
3 4.3 %o 24.5- 2) JARS
5 LAY, low to medium. sual identificatioc
1084 ) as";icity. soft, visu ®
= moist, sandy throughodt,
— . ghall :1imy nodules
- scattered in section,
. tan.
— _ 3) DRILLING
= - 2b to 4.0 0.0 - 35 a, S“Auger
o CLAY, medium to high to depth. auger
— plasticity, stiff, advanced into limest
. moist, sandy, primary with fragmegls
] calcareous, reddish- of limestone on il
— brown. stinger. —
20+8 34,0 to 35.0 risuall —
o LIMESTONE, light gray fdentp —
— fine to ct;arse grained'. -
—] el
— soft. —
= T.D.=35.0" ~
= =
30+§) —
. . :_
— I > - —
3 =
3 =
404 -
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Hele Mo, 54 =08 3

[ 1133 1
SOUTHWESTERN WORTH or | sicers
. NZE ARD TYPE OF ®IY R "A IGE
(Coandineses or Trattan) ' -
PALUXY AQUIFER IN ¥ AERS T ] =
3. OWILLING AGENCY - FATLING 1500 -
T . " mw%%.- lu“;luco § unnlo"unntn
_5_ BA -96 14, TOTAL NUMSER CORE SOXES - o
18 ELEVATION SROUND WATER - -
STARTRD | CoMPLETRD
Eivenrican [Jwmclines Dus. FROM YEAT. ' 0ATE noLk iz/ 7[ 86 i 317/ 86
— pregrerm - — V7. ELEVATION TOP OF HOLE == ST j
L . TOT AL CORE A FON BORING = e :
[ oerTH omLLED wro wack 3.0 W. WONATURE OF Tu"’: = H -
TOTAL DEFTH OF HOLE 4,5 W ‘é& i =
# -
utv:ﬂcu‘ ot:rn |.¢¢: cummmuvu-m l‘ll;c.g-v‘- &""-_'a‘{'u': (Dritting c-::—:n;:::u. dopeh o 'l;;i _—
O . 6— ) . . - E.E‘:% i
3 0,0 to 0.3 a11.) Boring taped to |- :
visu - . -
—p——1] ASPHALT, good conditio* ident. depth-dry E.
_E 0.3 to 1,9 [:_
= CLAY, low plasticity, -
= soft, molst, gravelly, E
—] sandy, brown. —
- [
- 1.5 to 3. = ]
- LIMESTONE, light grey, 2) JARS - .
- ne to ccarse grained)} visual identificati :
10 6 arenaceous, soft, :
j 2 . 5 1:0 le . 5 ;V
3 CLAY-SHALE, tan to .-’ i
- greenlsh-gray,
—3 calcarecus, soft, . 3) DRILLING '
= : 0.0 - 4.5, 8"auger oL
3 T.De~4.5° . to depth. -
:'l" =
3 Remarks: Boring -
— offset approximatel -
—~ 35 ft. west on line -
-
20 6 ]
3
S
3 -
3 |
30 rg
-
3
—
=
=
-
40,07
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Hele No. 8L~

t.

3- ONILLING AGENCY
SCE

1& NAME OFf DRILLER
. 1ON OF WOLE

[T SHEELT
PRILLINGLOG | <oUTHWESTERN PORT WQRTH or | smxrs
15. SIEE ANO TYRE OF BIT O w
GENERAL DYNAMICS T BAYUR PN mrﬁu%r——‘. -
o ;
PALUXY AQUIFER INVESTIGATION N —
FAILING 1500
13. TOTAL NO. OF OVER- DIETURBEO 1 UNDISTURB LD
re -m.m-- an drowing ulu; &‘99 SURDEN MIPL“%AK!I l 0 d 0
. 14 TOTAL WUMSER CORE BOXES -
15, ELEVATION GRAUND WATER ryy
— [#TARTED CoMPLEVED
8. DATE WOLE '

. (Bvanricar [Ciwccinso .. DES, FPROM VERT.

2/7/86 2/7/86

17. ELEVATION TOP OF HOLE == G TR

g o oven = 2.5 8. TATAL CORE RECOVERY FOR BORING ==~
Jo oerTs omiLLED WeTa Aok 1,5 9. HOWATURE OF INEFRCTOR
TOTAL DEFTH OF WOLE 4,0 <,
eLEvA | 1 CLASSIFICATION OF MATERIALS IS0 |max on REMARUS
-ﬂel on:ru Llﬂ:uu m__‘,_._, nl'?;v- ug!. (Defiling time, "-‘1'1‘ J::- dopth of
0. 1
= vigudll) Bering taped to
— ASPHALT, good condition [
- .
i i 1

0.4 to 2.5

sandy, brown.

2.5 to 4,0

?Lllillll!ljllll

-
[+

gsoft.

T.D.=4.0"

:!’HHIIHJIIHIIHHJ_LHI

N
o

LW ]
Julmnhmlmdnuimdmnlnnluulnn

P
o

CLAY, low plasticity,
gsoft, moist, gravelly,

L%MESTONE. light
fine to coarse grained,

2) JARS

gray visual identificatio
L

3) DRILLING

0.0 - 4.0, B%Auger
‘refusal in. limesto
primary.

Remarks: Boring
offeset approximatel
five feet southwest
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Hele Me. BALC-100

1
DRILLING LOG | SQUTHWESTERN FORT WORTH or L snesTe
) R, LY ;
GENERAL DYNAMICS R A e
or Beaplan)
Y AQUIFER INVESTIGATION L EARGPIETRENT Sluenation SFBCE |
_ ncy ) FAILING 1500
USCE
1 TOTAL NO. OF CISTURSED { UNDHSTURGRD
@Tﬂ.m-d—umg 8ALC =100 B St T Vhan 0 i 0
H'le — 14. TOTAL NUMBER CORE BOXES -
18 ELEVATION SROUND WATER L 2 3
[ DIRECTION OF WOLE stARTRO {comrLETHD
Dvenrican [JimcLingo oxs. racu vanr. | & PATE ROLE 2/8/86 . i 2/9/86
7. THICKNESS OF GVERRURDEN Ldo D siavariow oo or vt -- 647, /D
fs. 0€Tu oRiLLED To ROCK Ly O :.::r.:::::::fcwn:u omne . hd "‘
fs. ToTac okPTH OF HOLE - i
&
tuevanion]| oerry jLeaeno CLASIFICATION OF JATERALY RSO [RNRITE|  (Drttting com RS e ot ot s
A 4 il Ml o i B
0. - . ?‘
- 1) During augering -
= 0.0 to 8.4 free water taped E
— ASPRALT, good conditiop @ 33.0ft. below -
- grade. =
. + = Zhours later -
= 4 to 4.0= static water levell—™
- LAY, low plasticity, taped & 32,0ft. -
3 soft, molst, gravelly, below grade. -
— limy with nodules i
3 in section, tan to visugl -
T brown. ldent. -
3 4,0 to 33,5t =
10"@ CLAY, low to medium 2) JARS -
= plasticity, soft to visual identificatio
s stiff in zones, sandy
— throughout, small limy
- nodules scattered in
. section, tan.
= 33,85 to 48.0 _ . 3) DRILLING
= :ﬁ E&&.rig;uﬁrc::rsj 0.0 - 48,0, 8"auger
= subrounded, loose, {:iu:zin:t :gga:f
— wet, clean, tan, e P V.
3 48,0 - 52.0, 4“core
<l
30.6— 4B.0 %o 52,0 to depth,
g 2 ':It.‘ E, gray, Remarks:
e to coarse
—] A) ground water sam
- grained, argillaceous
- with shale Stringers obtained for laborafdry
= and thin seams in analysis.
= section, weathered, B) Casing advanced
soft. top of primary and
_5 bisua reamed,
= T.D.-52,0' 148Nt o) After coring
- boring bailed. &4".
— PVC pipe inserted ¢t
— depth.Hole grouted
- through PVC insert
30r6q with PVC being slow
- withdrawn during
] grouting.
e D} Boring subsequen
3 backfilled with
- cuttings.
- E) Boring offset
- approximately 7.0ft
- southwest.
=
40 . @] ’
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SHERT
| SOUMWESTERN FORT WORTH or 2 sneers
W, MTE AND TYPL OF Wi un
GENERAL DYNAMICS - -
A UXY A UIFER INVESTIGATION v WER' S OENGHATION OF DRILL
T DRILLING ASENCY FAILING 1500
USCE 15. TOTAL NO. OF OVER- i TuRSEo 1 uMOtSTURAED
.&L;.“- {Ae shoun an @rawing dﬂ-]‘ SURDEN SAMPLES TAKEN ! 0 i 0
+_; WAME OF GRILLER 1 8A%C-100 14, TOTAL MUMBER CORK SOXES |
15. ELEVATION GROUND WATER e
[s OmecTion oF woLE TARTED [comiaTac
B veniens, Dyweemeo I L e .y T
17. ELEVATION TOP OF HOLE -
. THICKMESS OF OVEABURDEN 48,0
8. TOT AL CORE AECOVERY FON SORING .
DEPTH DRILLED INTO AOCK 4,0 9. SIGNATURE OF_INSPECT
bs. roraL oerry or HoLe 52,0 P.RIW
RLEVATION| DEPTH |LEGEND] cumrocmuruuu AL 1955 (Detiling s e on, soseh ot
i . i e e
. GJ. ) -
E 3
= =
- -
3 —
- | %0 | ¥ =
T 0 —
- 1 A L :
Y L —
50 '_|=: ~O 1 —
T —
i |
A _
- 20 —
3 -
—;—4 E—
3 -
60.5] —
p =
3 [~
o -
= =
3 —
g —
E -
3 =
70,0 I
] -
5 —
— —
— -
3 =
= =
3 [~
80,06 -
E“:'.:?fu 1834 Previous ZoiTIONS Ane OwsoLETE. FrOJECT ["G"E no-
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Hele No. 8AC-101

DIVISION W C SHRERT
| SOUTHWESTERN FORT WQORTH of 2 swrems
"GE LD 11CS 10. MZE AND TYPE OF BIT £, 31 L4L*CORE
L (Cosrdinatos or Station) = -
PALUXY AQUIPER INVESTIGATION T ARG ACTURERS CENGHATION OF BRTCC =
:._T;écagm AGEWNCY - PAILING 1500 =
TN 13. TaTAL WO, OF O METUA S KO i UMDISTURSRD R
. _:‘*--MM%A’-&C 101 wnuun»uu nu:u; 0 H
m— 16 TOTAL NUMBER CORE mOXES | i
EBEWE_R 15 ELEVATION GROUND WATER * % =
4. CIRECTION OF HOLE ¥ ANTE | comPLETRD
FyvanricaL [Jiwcrmeo. ore. rmow vany, [ CATE HOLE 2 11786 12/11/86
- Prre p 173 17. ELEVATIGN TOP OF NOLE -G 4tG .25
- e 2 10. TOTAL CORE RECOVERY FOR BORING . O rik
8. OEPTH DRILLED INTO ROCK 4,0 Y SIGIA:UGI P IRIPECTOR 77.0% b é‘w -
|s. voraL oxery or voLE €1 ¢ )j )é ‘J = = -
eLevaTIon u’,:" P cumcncmno: OF uATERIALY =‘:ﬁ°€v" :25'3?.1 (Detling ll-:!:::‘l.:‘o:' dopit of “j’ =
. LN e [ '] g =
U y - u"ﬂ B
3 0.0 to0 0.5 \) urt ol B
- . during augering |- =
— ASPHALT, good conditioh free water encou.nterjm" -
3 * at 34,0ft. below - =
- 0.2 to 1.2% -
= et 0 oo grade,
3 SAND, fine to coarse ~Static water level [ =
. grained, loose, dry, taped At 30.5ft be2lfm €
= gravelly, clayey, Zrade., -
— g y —
han r'own. —
- visudl -
7 1.2 to 4.0% 1deni. - :
= CLAY, medium %o high E :
.33 plasticity, stiff, 2) JARS — :
10 -6 mois%t, brown to black. vigual identificati
= 4.0 %o 21.0% :
-3 CLAY, low to mefium
] plasticity, soft,
—] to gtiff in zones,
- moist, becoming -
=3 increagingly sandy ) - -
T below 12.0' to depth, -
- calcareous with limy ’ -
- nodules and blebs -
e noted along basal 3) DRILLING :
— gaection, tan, 0.0 =« 47.5, 8"auger :
- . refusal at top oI -
20 -0 21,0 to 23.0~ limestone primary. -
= GRAVEL, fine to coarse 47,5 - 51,5, 4"core
. grained, subrounded to to depth. :
] rounded, loose, dry, £
- clayey, sandy, tan. yisual Remarkss
- 21.0 ot ident.ﬁ) ca:ingiadvangeg =
— . o .0- op of primary an
3 CLAY, low plasticity, reamed. E
] soft, moist, calcareoug, B) After coring, ho =
— tan, bajiled repeatedly 7
m o to L. st uﬂtil nearly dry. O
_ 35. o 5= 9 b. bag of cemen =
- CLAY, medium to high : used to grout hole. '
= plasticity, stiff, wetl, ,orout extended to
30 787 calcareous with limy tge . datum helow
— geams and nodules grade.
- throughout, sandy, C) Boring subsequengily
— reddish-~-brown. backfilled with cutt 3.
3 D) ground water sample
_E 4h.5 to 47, P obtained for laborajery
- GRAVEL, coarse grained), - analysis.
- rounded to subrounded,
3 loose, wet, clayey,
i brown.
-
40 3 A
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Hole Mo oA 4 ~-101

VISION WEET
DRILLING LOG | SQUTHWESTERN PORT WORTH : or 2 sweevs
.GENERAL OYNAMICS A AL C LR WX AT
L VOM (i wr Statian) =
PALUXY AQUIFER INVESTIGATION [T HANUF ACTURER'S OEHONATION OF ORILL y
> ';;é"é‘g‘ Aarmcy FAILING 1500 . -
T 7 - 13. TOTAL NQ. OF OVER- | esTynmeO ] unoistunsEo h
HoLE Mo ¢ shown an drawing auot 8AL]. SURDEN SAMPLES TAKIN! 0 H 0
bwmroromocen . c-101 14 TOTAL NUMBER CORE BOXES 1 =
BREWER 18. ELEVATION GROUND WATER - Z
6. DIRECTION OF HOLE oA STARTED TcoMsLETED -
venvicar CJimcriveo ORe. FROM VEAT. 18- DAY waLE 2/11/86 ; 2/1 1/86 7
e Twic or ove —~ ’-l-? 5 17, BLEVATION TOP OF HOLE - B
2 13, TOTAL CORE RECOVERY FOR BORING N % i
DEFTH DRILLED INTO ROCK 5‘; -g V5. SIONATURK OF INSPECTOR 2.0z 4 3
. TOTAL OEPTH OF HOLE . =
sLEvaTIoNn| oerThiLEGEND A g AT ERIALS h; st ::ons:?..: (Detting m:::‘::::a’n-. dopen o __ g
. r ¢ 4 . i A o
A -
= LIMESTONE, brown, e .
b ne to coarse grained, -
= argillaceous throughout isual —
] with meny stringers and l dent] —
3 thin seams noted, —
- fossiliferous, in-place E =
- fractures noted, soft. e
o 75 [~ B
— T.D.=51.5" — =
e L
L — -z
50 - 9 : — :-'t
: 5145 -
= E
= =
: —
60+07 — -
- —
= = -
s E
E .
= -
70703 — '
= o
- E‘ _
80, -
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DRILLING LOG

SOUTHWESTERN

PORT WORTH

T
or 2 sweETs

GENERAL DYNAMICS

L wr Stagion)
PALUXY AQUIFER INVESTIGATION

[E8

ur

. NZL AND TYPg oF BT G AUGER 470 |

X

> St nemmey FAILING 1500
H ROLE RO 1A 13 TOTAL N0, OF OVER: ‘mtm-lo HE T L
. u&gﬂan—wm-g BAH.C-]:OZ sun| €8 TARE 0 H 0
T RANE OF ORILCER 14 TOTAL NUMBER CORE SOXES ]
EREWER 18, ELEVATION GROUND WATER * % . .
6. CIRECTION OF HOLE STAATED, COWPLETED
veaTicAL [Jincuinnn ofd. ¥AOM VERT. ' DATE woLx !2 12/86 2 4/86
12, CLEVATION TOR OF HOLE = ga F6: 22
7. T 8 OF N 604‘
; M. TATAL CORE RECOVERY FON BORING 86 . Y4 *
GEPFTH DAILLED INTO ROCK 12 . 5 15, $IGNATURE DF INIPECTOR
. TOTAL OEPFTH QF HOLE 80.0 EKM
ELEVATION u::'nq LEGEMD c""'"'c,—ﬂ,'.',".:,:h‘”““u Rt?:.:é'v! &o"“.‘ufl“l (Drttting -:‘:i-gl’:f& ok ot
g < a .
D.0 - % =
pu 0.0 to 0,2 i) During augering | 4
- free water encount
— ASPHALT, good c¢onditio 235.0ft. below srade.
- v Static water level
i 0.2 to 1.0- taped at J4.0ft. be
3 SAND, fine to coarse grade.
= grained, loose, dry,
— gravelly, brown.
= 1.0 to 6.5% is
- CLAY, low plasticity, ideny.
- soft, moist, gravelly, 2} JARS
1003 galcaraous, tan to visual identificati
- 6.5 to 4.0
- CLAY, low to medium
- plasticity, soft to
b stiff, moist to wet
— along bagsl section,
— caleareous with limy
- nedules and blebs 3) DRILLING
— especially from "
- 11.’8‘ 4,0} becoming 0.0 - 60.5, B"auge
~] i_}_l_ncreaa nély sandy refusal at top of
- below 39.0'to depth, limestone primary.
20 1 60.5 - 61,0, 77/8
= .0 to 60.5 rock bit.
3 61.0 =80 .0, 4"core
CLAY, medium to high '
= plasticity, stiff to %o depth.
— hard in zones, wet, Remarks:
i calcareous, reddish- A) Cs#sing advanced t
o brown, top of primary and
pu visudfeamed'
- 60.5 to 624 idenB)Rock bit advanced
3 LIMESTONE I oanytmary and ho
— Td—6° ~ 61.4, brown, C) After cori
- ng, ho
3 g_r'a“in:g cgf_':_‘g:gly bailed repeatedly urfEil
Bo-‘g argillaceocus,highly g:;;lﬁfdigx;eg:oug:é :
- fosgiliferous,soft. to grout hole, Grou
7 61.4 - 61,8, tan, extended to . . __ e
__:_J i fine to coarse approximately 55.0f
- grained, arenaceous, datum below grade.
- moderately hard. Casing subsequently
-] 61.8 - 62.4, gray, withdrawn.
- fine grained,slightly D) Boring backfille
- argillaceous,well with cuttings.
i cemented, hard. E) Ground water sam
— obtained for analysi
- F) Boring offset
~ d seven feet due west
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Hele He. -

(3]
DRILLING LOG SOUTHWESTERN B or 2 sweETy
T . ﬁfﬁ%nmu_mmc—afu"c RE
NERAL DYNAMICS TCBAYUN FOR YLEVATION SHOWN (T8 o WLy — ]
[ ON (Cordinmtos ar Statin) )
A N 12, WAND RS OENGH oF DRILL
% DARILLING AGENCY Fk ILING 1500
E
o Eos:.ii NO. (Ae shown an drawing title] 12 ;8‘"" o SA "w‘fuu iu"suuu j uuu-(v)ua vee
ot e st i 8a4C~102
T nAME OF CRILCER 14 TOTAL NUMEER Cont Boxes 3
15, ELEVATION GROUMND WATER x4
r. OIRECTION OF WOLE TARTED | fomhLETED
Pyvenrican [Jimeninzn oee. Fmou veay, |1 OATS ROLE 12/12/86 i2/14/86
17, TLEVATION TOP OF NOLE -—
. THICKNKSS Of ovEnsunDex 60,5 18, TOTAL CORE RECOVERY FOR BOMNG B¢ 2 .
ORPYH ORILLED INTO ROCK 19,5 . SIGNATGRE QF (KB,
TOTAL OEPTH OF wOLE 80.0 ﬁ& ﬁ ‘JI
i CLASHPICATION OF MATERIALS % CORE |BOX on REMARKS
ts.(v:ﬂou D(:‘I’H LIC:NO W‘ Il..igvv ﬂ_;.‘s.l-l (Demting u-g.:::'-:' l‘ﬁ-
40 2 o
o 62.4 to 63.1 [~
—: SHALE, dark brown, ;
— leminated, arenaceous, —
—] soft. —
= ° -
E 63.1 to 66.5 { =
- SAND, fine grained, visugdl =
3 wenkiy camented, ident. -
—] gilty, calcareous —
] throughout, light gray —
= -
50':3 66,% to 77.6 —
- SHALE, dark brown, -
] very thinly bedded, —
= arenacequs, soft. —
._J: 77.6 %o 80,0 —
3 SAND, rine grained, E
_ with coarse grained —_
- sands noted, weakly —
- cemented throughout, -
] cogrse grained —
-~ uncemented zones —
o~ throughout, silty, -
50 .o very soft. —
= £Lo -
m— T.D.-80.0"' -
A -
0.0 —
&s ! [
££5 —
=
),._
L —
3 —
70 ; —
21,5 —
I% —
735 —
L |2 —
og -
| 760 | -
L [
(X —
[
0, 3
EN&:??H 1836 enacvious eciTions ane ossoLETE. FROJECT HOLE ®o.
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Haie Mo, = . - ke
SMEET

D'
SQUTHWESTZRN g FORT WORTH or 2 wueeTs
0. MIE AND TYPE OF BIT 5 A LUCORE
GENERAL DYNAN'ICS - g UGER—
E LUXY AQUIFER INVESTIGATION 2. WAWU® ACTURER § GUSIGN. SFORI =
[y DRII.LII. ENCY FAILING leO —
‘mcm 7 vy 13. TOTAL NO. OF OVER- oeTURS KD ‘{wcﬂ-ﬂm"v -
- drawing title 8AL|,C_103 BUROEN SAWPLES TAKEN 0 ' O E
5 n > wLER 14, TOTAL NUMBER CONE BONES 1 =
BREWER ' 18, ELEVATION GROUND WATER *n
|& DIRECTION OF HOLE . DATE STAATED |eourLETED -
Klvemricas [Jincuings Of4e. FROM VERT. DATE hovE 13/1 8/86 2/19/86
7. THICKNESS OF OVERBYRDER 7.0 :: ::::::::::;:::ﬂ :m%“?o ﬁ.i - i
4. DUFTH ORILLED IHTO ROCK 8,0 19. SIGHNATURE OF INSPEC TOR # =
. TOTAL DEPTH OF HOLE 65.0 ~
u.v:ﬂu ou:m L“:“ cu.muncnuo:orunmmu g{%%:v{ EE?“: (Dritting ‘_::l‘_:.:::l:‘}&“.“ ﬁ :
0.0 s |
- 1} During augering |- & .
3 0.0 to0 0.5 * | free water measured = “%;ﬂk
= ASPHALT, good conditio 2 35.0 ft. below — :
= & T grade. Static water}- e :
= + level taped at 36.5§F.
- Q.5 to 1.5° below grade, —
- SAND, fine to coarse . —
1 grained, loose, dry, - i
=] gravelly, brown. [ .
3 + - B
3 o J.0% visulil oy =
- CLAY, low plasticity, idend. —
10 soft, moist.calcareousr - -
— sandy, gravelly, tan - =
- to brown. 2) JARS - -
—] . visual identificatiof—_
- 3.0 to 10.6% —
= CLAY, medium to high =
7 plasticity, stiff, = -
. 3 moist, sandy, gravellyl, — =
-] calcareous with limy - <
— nodules and seams — z
. in section, reddish=- - e
] brown. — =
— 3) DRILLING — :
- 10.6 to Z!"Z,Ot 0.0 - 57.0, S“augerz -
20 05 CLAY, low plasticity, —
- soft, moist, sandy Lo~ — =
] thrpaughout with & 57.0 - 65.0, 4"coref—
— strong sand fraction to depth. — -
- noted @ 21,0123.8; Yisual —
] - -
] gravel® noted @24.0"to; ldent! Remarks;: — £
- 26.0; ealcareous, A) Casing advanced [= .
- tan. to top of primarys —
_] boring surged. =
= 27.0 to 32.0t B) After coring, hole -
- IAY di to hizh bailed repeatedly |- =
S C___,ime um e until nearly dry. ”
= plasticity, stiff, | L
- moist, calcareous 3se<]i'btga§r f,’f: tcg‘;‘igt
d : -
300 gi:gslgyagggﬁﬁ an Grout extended at l¢Est
3 - R 5 feet above primar
3 reddish-brown contact. Casing
— subsequently withdr .
= 33.0 to 52,0
- C) Boring subsequenply
= GLAY, low plasticity, backfilled with
3 soft. moist, sandy cuttings.
3 :ah:?ughout.calcareous D) Barisig offset
— approximately 3 ft.
= wast, .
40, 6 X
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: Hele No- 2ALC-
= . et il
DRILLING LOG SOUMHWESTERN FORT WORTH or 2 sueeTs
0. uzE An0 Tyee of mr S AIGER ,4 T CORE

GENERAL DY‘NANICS . [rovmremvTE W e
UXY AQUIFER. INVESTIGATION :

| 12. HANUFACTURER'S DESIGHATION OF DRILL

3 ﬁnsncs.éno AGENTY FAILING 1500
rWﬁ.Tuc (Ao shaww wn drawing fitl , T BAlic-103 ' OROER SAl TF Taxen !m"u?)"a ;u“mc;m-"c
I wimE oF BRiCLER 14 TOTAL WUMSER CORE BOXKS 1
EWER - 15, ELEVATION GROUND WATER =
8. DIAZCTION OF HOLE 1STARYEOD Ll?
bvuﬂ:n. Oweemage __________ one. #rou vERTY. '6. DATE woLn | 2/18/86 2%
— g - 5 17. ELEVATION TOP OF HOLE --
- L 1. TOTAL CORE RECOVERY Fon soning  70.0% . 4
DEFTH OMLLED InTo mock 8.0 . HOMATURE OF INIPECTOR &
. TOTAL DEPTH OF HOLE 65,0 RM ks
ELEvaTion| pEPTH |LEGEND] CLAIIFICATION OF JATERIALS h'?é'v‘- s'fggﬁ {Dritting -:“-:r'::n. Sone of #
. [Y c d . ’ #
40,81 1

57.0 to 60,5
LAY-SHALE, tan to

greenish~gray,
calcarecus, soft.

60.5 to 61.6
LIMESTONE, tan to gray

fine to coarse grained
arenaceous, weathered, vis
siljceous zones noted iden

in section, fossilifergus
moderately hard.

61.6 to 62.4

SHALZ, dark brown,
aminated, arenaceous,

soft.
62.4 to 65.0 i

lililJlIlUllllJIEhIllllllilllll‘lllllll

SAND, fine grained, 7.0
weakly cemented
throughout, calcareous zﬁa
very silty, becoming 29 0
strongly argillaceous .
below 63.8' to depthy | Jo

ﬂl‘[]lllTlTlllﬂTmlllllIIT]II'Il‘l'lll'r”l(rﬂl'Hll'llﬂTllll]Tl”,llll]lllllTlll[Tl[llllllrlTW

6. light gray to brown 1
along basal section. FJHJL
i T.D.-65.0" Lo
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Holo NoGalsgo1 04 ;.
[ ON SHEET
SQUTHWESTERN FORT WORTH orl suerrs -

. BZE ANC TYPE OF " o
GENERAL DYNANICS - T T o
ar Statton) . E
_ﬂmxx AQQIEEE INVESTIGATION 2. WANUF ACTUREN '3 OUSIGNATION OF GRILL ‘ ?
:.l?glégn AGENCY FAILING 1500 ) =
m 13. TOTAL NO. 2 Wy DISTURBED | uNoisTURGROD
HOLE N . (As *-umuuog SURDEN nuﬂ.u TAKEN | 9 i 0
f:. NAME OF ORILLER . BAbC-104 14. TOTAL NUMSER CORE BOXES 1 -
WER . 15 ELEVATION QROUND WATER % : =
6. DIRECTION OF HOLE ISTAATED :”LITIO )
Yvenvicar [Jiwcuinen ____ OE4. FROM VERT. 16 DATE WoLE I 2/20/86 2/L136
- ppyr— - 37 :: ::::A-:ou 'r::cur :ou 446 27 )
. L CORE OVERY FOR BORING i -
3 DXPTH DALLLED MTS AOCK 5.0 5. HOWATURE OF INSPECTOR - =t -
. TOTAL DEPTH OF HOLE 40,7 RR A “i ”r;fg =
SLEvATION o:l:rn LEcEND c“’"",‘h‘;‘,"_::;""“"‘_" :::;?VE :Aos‘sn {Druiting ...:':.:.Ef.... aopen of i ~
Lo Y+ P 1) Durt ! = E & -
- uring.augering | 3 -
- 0.0 to 0. free water encountefed iu’;
3 ASPHALT, good (:OnditicL'L 231,.5ft, below gradgs
b Static water level
-] + taped 2 30.47t belo
= .5 to 2,57 grade.
= SAND, fine to coarse
T grained, loose, dry,
~ gravelly, brown.
—-: 2+5 to isuall -
- CIAY, low plasticity tdenty :
10.3] to medium plasticity,
— soft, moist to wet 2) JARS
- along basal zone, —
T calcAreous with limy vigsual identificatic -
— nodules and blebs in 3
- gsection, sandy with
- strong sand fractions
= 212,0%14,57 16.0418,0]1
- tan.
= 35,7 to 40,7 risuall g
- bdentl -
= LPTONE.-light gray =
— fina to coarse grﬂineé. 3) DRILLING E
- prominent fracture 0.0 - 35.7, 8"auger
200 noted @ 36.7) refusal at top of :
= siliceous, highly limestone. -
- fosgiliferous in
- 35.7 = 40.7, 4" core -
= ﬁ::‘;{.on. moderately to depth. ’ p
= T.D.=40.7" Remarkss
= A} Casing advanced t
- top ¢of primary; bor .
T surged. :
3 B) After coring, ho
- bailed repeatedly
— until nearly dry. e
3 941b, bag of cement -
_ used to grout hole,
30v§ Grout extended to
= at least 5 ft. abo
- primary contact.
— Casing subsequentl
- withdrawn.
e C) Boring subsequent
— backfilled with
3 cuttings.
as7? | ¥
. D) Boring offset 4
1 T west.
—X
11 11 I 1 E) ground water sam
e ¢btained for laborafory
) ) 3 ana is.
40 . 41 nalysis
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0.6 to 2.4%

SAND, fine to coarse
graIﬁed. loose, dry,
gravelly, brown.

+
2.4 tg Sk.0- isual
CLAY, low to medium jdent}

plagticity, soft to
stiff at depth, moist
to wet at depth, v
caleareous with limy
nodules and seams in
section, sandy .
throughout especially

11,014,0; 19.0°~25.0"
IIEHt Eﬁave 8 noted
243.0844.0; tan.

4.0 to 572.0

CLAY, medium to high
plasticity, stiff,
wet, calcarecus,
slightly gravelly,

reddish-brown.
57.0 oo risuafl
LIMESTONE,{auger i denth

refusal on top of
limestone).

T.D.-S?-O'

TH ar Station)
PALUXY AQUIFER INVESTIGATION YZ UANUFACTURENE DESIGNATION OF OAT
’-Jga-i"“ ASENCY FAILING 1500
L HOLE NO. (As shawn o8 drawing vidin] T ORBEN TABPL TS Then 1'“6“.“ Wmam..“
and OWe mpmbos) ! m_m
F_—m 14 TOTAL NUMBER CORE BOXES ==
BREWER 18, ELEVATION GROUND WATER ey
6. DIRECTION OF WALE STARTED j COMPLETRD
@V..TIE.& Dl"c&l“.ﬂ DES. FAOM vERT. ' DATE MoLE i 2/21ﬁ6 -22/241/86
17, THICKNESS OF OVERBURDEN 57.0 AT Tor 2P s 4
PP T p————— 10, TOTAL CORE RECOVERY FOR BORING  wa x
- 0.0 9. HONATURE OF INEPECTOR
Is. ToTaL ogeth oF HoLE 57,0 #_;L
€LxvaTion| oxrTH [LEGEND A O Or g AT TRIALS =l:§::€vf :.°:u:?."- (Draiing u-::;iu‘%':ap.‘gm_n‘d
a 3 < d - [] "
J.
1) During augering
0.0 to 0.6 free water encounte}
ASPHALT, good conditioh 2@ 36.0ft. below

grade.

Static water level

taped ¢ 34.5ft.
below grade.

2) JARS

isual identirficatio

3) DRILLING

0.0 - 57.0, B8"auger
refusal &t top of
limestone primary.
Fragments of limest
noted on stinger.
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SOUTHWESTERN FORT WORTH orl swuers
Y. PROIEEY 10. 1z Ano Tree or 8T8 "AUGER
GENERAL DYNAMICS . -
LOCATION (i ar Stattan)
PALUXY AQUIPER INVESTIGATION 12 WANU GREW OGN oF OAILL
> GQELEM AgENCY FAILING 1500
4.—21‘5-“. (As showr =n draming uu.; BA-105 13 E?W&aaga"“ !ns'rounua unnénuunu
s WANE OF BRICL ~ 14. TOT AL NUMBER CORE BOXES -
BEWER 15, ZLEVATION GROUND WATER %
[& GInECTION OF WOLE START TCoOMPLETE
Hvenmons, mewmes oxe. rmowvenr, | 0NN F/37R6  13721/86
17. ELEVATION TOP OF HOLE = ==
[7. T™ 33 OF OVE L] 57.0
18. TOTAL CORE RECOVERY FOR BORING ~= [
SAPTH ORILLEG INTO ROCK 0.0 9. SIGNATURE GF INSPECTOR
. TOTAL OEPTH OF NOLE 57.0 ‘R.A‘Jm#_;
sLevaTion| cerrTH |LecEno) CI-A.IFOC‘%‘::O-N:L“T“MU ={g°o:vf 3:3:3.‘: (Driiling 5—::5:‘-::-. dopth ol
- b d - L] l'
‘0 . : ' -
— nll
b —
i -
— yizuafl E‘
-~ fdent] -
%0.0] [
.: —
3 =
] —_
-
-
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T 1
DMLLING LOG | < oy ESTERN FORT #ORTH or 2 swexTs
M. HEE AND TYPE OF BT " I’
GENERAL DYNAMICS T BRTOR FoR T e S T e ——————
[ wr Station)
PALUXY AQUIFER INVESTIGATION o S
~ Usce o A AILING 1500
TECF. (Aa shown on Gawing I!lll!l an P i ?MOTM. "M‘i‘i‘v"i“. I-.“;.‘a ! u-u‘;vua are
e or e : =10 14, TOTAL NUNBER CORE BOXES  =w
18 ELEVATION GROUND BATER Yy
T;"“&E«wgﬁw oLt STARTED | CoOMPLETED
X ventican Ol_ueuulo O£S. FROM YEAT. Y. DATE HovE 3/4156 ‘ 3/1"@6
— rrry—— - 17. SLEVATION TOS OF WOLE - R, B2,
l‘: P —— —63 'g %. TOTAL CORE RECOVERY FOR SOMING == .
[ . MGNATUR CTOR
bs. roraL oxrri o woL 61,0 N "

ELEVATION| DEPTH |LEGEND]

CLAMHFICATION OF BATERIALS

3 cont
COVV-

REMARKS
(Driiling time. wesar lose, domth of
ote., it aignith

codadn b oo e bndne®o ol oo ne®dod ua bl 8

sandy throughout,
calcareous, tan.

14.0_to 16.5%

SAND, fine to coarse
grained, loose, moist,
very clayey throughout
calcareocus, tan.

16,5 to 44,0%

CLAY, low to medium
plasticity, soft to
stiff along basal zone
calcareous with limy
geams and nodules
throughout, sandy,
gravel.seam noted

2 27.0428,0; tan.

44,0 to 52.0%

CLAY, medium to high
plasticity, stiff,
wet, calcareous with
limy seams and nodules|
throughout, reddish-
brown.

suil

< T _ e 4 a ]

1) During augering F

0.0 to 0.7 free water measured—_

ASPHALT.good condition at 35.0ft below —
grade. -

0.7 to 1.8% = Static water level—
taped at 33.5 ft.

ND, fine to coarse velow grade.

grained, loocse, dry,

clayey, brown.

1.8 to S.Ot

CLAY, low to medium

10 plasticity, soft, moisf, visugl

slightly gravelly,

calcareous, tan to 2) JARS

brown. visual identificati

8.0 to 10,5%

SAND, fine to coarse

grained, loose, moist,

very clayey throughout]

calcareous, tan,
3) DRILLING

10,5 to 14,0% 0.0 - 61,0, 8"auger

fusal at top of
CLAY, low plasgticity re
20 EE?E: moist, very ¢ limestone., Fragment

of limestone noted
on stinger.
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N IGRATION oRIL-
FAILING 1500
R e S
14, TATAL WUMBER CORE BOXES -
15 ELEVATION SROUND WATER L2 ]
. DAT « ATARTRD | COMPLETRD
m'-'l’l“ln D"GLIN.D O8e- PFROM YERT. ¢ oL I3/"+/86 3/"‘/86
17. TLEVATION TOP OF HOLE —
. THICKNESS OF OVERSUROEN 61,0
1. TOT AL CORE RECOVERY FOR BORING - L)
b. DEFTH DRILLED IMTO ROCK 0.0 (15, HONATURE OF 3 on
bs. voraL oerrw o HoLe 61.0 ;?"E
ILIVM'ICIA ou:ru LEaEwo ““‘"'";‘.‘,',‘:,:&'_."‘"""“ il:c“i‘by'- m-'r.ﬁ Drttng e-:::-:n;::l’-n donrh of
L] < -
[0, t [~
—] 52.0 to 61.0 E
- Y, medium tg high —
- plasticity, stiff, -
- wet, calcareous . sandy yisual —
3 tan. ideng. =
- —
= 61.0 - - ==
3 ONE, (auger —
— refusal at top of —
— limestone). -
503 =
= T.D.-61.0' -
E 3
— isuall -
- denti. -
603 —
pw =2 A —
3 -
= =
70 & —
— [—
0,07
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[SOUTHWESTERN

NYESTIGATION

HeleMo. 84-1

[ or . tuexTe
0. B2x As0 Tyee oF 9T S AUGER |

1 BANUP

T
FAILING 1500

HOL
and Mo mumubag

lo-(hmumﬂlc'f

15, TOTAL #O. OF OV GATURB LD | U sTURBED
SURDEN mu‘t‘a'xu .

-0 i 0

i BA-107

14. TOTAL NUNSER CORL POXES -

15 ELEVATION EROUND WATEN *n

Fvenricar [Jmcumeo

OES. FROW VERT.

M. DATE HOLE

J:vurln {coOMPLETED
H

1/5/86 1/5/86

7. THICKNESS OF OVERSURDEN

61.0

17. ELEVATION TOP OF HOLE - éiz EZ

Jo. 0P ORILLED MTO Mack

¥8. TOT AL CORE RECOVERY FOR BORING .o L)

Il. TOTAL DEPTH OF HOLE

ELEVATION] BEPTH L

[~ WCAYION OF MATEIIALS
Deseriptian)
4

Recov
[

i

0,0 9. SONATURE OF | T 0

£1,0 RLA o
E

20X 0N RENARKS
SAMPLE (Drilling thee, weier loos, dopth
OI'O- m.‘i'..... on..u-m"
[]

o
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0.0 to 0,6
ASPHALT, good conditlo

0.6 to 1.4t

SAND, fine to coarse
grained, loose, moist,
clayey, brown.

1.4 to 6.5

CLAY, low plasticity,
soft, moist, sandy,
calcarsocus, tan.

6+5 to 9,0
GRAVEL, fine grained,
angular to subangular,

very sandy, calcareous
tan,

9.0 to 13.0%

QL%;, low plasticity,
saft, moist, very
sandy throughout,
calcareous, tan.

13,0 to 15.5%

SAND, fine grained,
looge, molist, very

¢clayey throughout,
calcarecus, tan,

15.5 to 45,0t

CLAY, low to medium
rlasticity, soft to
atiff at depth, moist
to wet along basal
zone, celcareous with
limy nodules &nd blebd
in gection especially

below 30.0,; sandy &s
t

especially along topm
section, tan.

45,0 to 61.0

CLAY, medium to high
plasticity, stiff,
wet, calcareous with
limy nodules and bleb
throughout, reddish-
brown.

;

loose, molist, clayey, %

N

1) During augering
free water encounte
2 36.0ft. below
grade,

-3tatic water level
taped at 3u4.5f%.
below grade.

2) JARS
visual identificati

visugl
ident-

3) DRILLING

0.0 - 61.0, 8 auger
refusal with auger
gcraping at top of
limestone, Fragment
of limegstone noted
on stinger.

visu&l
ident.
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L or Sration)
PALUXY AQUIFER INVESTIGATION

V2. NANUFACTURER'S DESIGHATION OF DRILL

61.0

LIMESTONE, (auger
refusal at top of

limestona).

T.D.-61,0'
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BURE-EE‘ ) FAILING 1500
TR 13. TOTAL NO. OF OVER- oIsTUR B LD i UNDHITURRED
rY ﬂ:ro_(::‘*— - draving mhlE - BURDEN SAMPLES TAKEN 0 0
L WAME OF ORILL - 84-107 15, TOTAL NUMBER CORE BOXES -
BREWER 15 ELEVATION GROUND WATER bl
6. DIRECTION OF NOLE | sTanvTeo | cowrLgTRE
Mvenricar [TimcLingo ote. rmow vany, | & SATE HOLE | 3/5/86 _i13/5/86
7. THICKNESS OF OVERBURDEM 61.0 D GEVITIONTOROF IO ==
T tpp——— 0.0 ", ‘ro::t;:o:t nltcovnv FOR SORING  ~== L
. . %10 ™ T
ls. TovaL oEPTH OF HoLZ 61.0 H E’E JJI’IJ_..
sLavATION] DEFTH |LEGEND CLASFICATION OF WATERIALS :l:C:{'VE gz:nz?l (Dratting lh:‘:-.—‘:;::::n.ud‘-uh_d
[ 1Y < 4 [ i 9
0, 0]

viguall
identl
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DRILLMG LOG | —oimiswpeTERN

SNEET
or L sueets

FORT WORTH

R
GENERAL DYNAMICS

. NIE AND TYPE OF mIT B VA
o ar

LocC. we Siationi
PALUXY AQUIFER INVESTIGATION

|72 WANUFACTUREN'S OESIGRATION OF DRILL

| o Ttk
3. ORILLING AGENCY

USCE

FATLING 1500

TungisTUneED

1. ;g:AL NO. OF SVER-. METURBED

5 NANT OF DRILLER

___BRENER
€ DIRECTIoN OF WOLE

r u_ot.-:o. (An ahown on drawing ud-T 8A-108 CEM SAMPLES TAKEN 0 i 0
14, TOTAL NUMGER CORE BOXES —o
15. ELEVATION GROUND WATER *a
[l‘l’AlTlﬂ |COMPLETED
I vanticar [Cincrives DES. FROW VRAT. ' DATE HOLE B 316186 i 3/@/86

SLEVATION| GEPTH {LEGENO]

CLASMPICATION OF MATERIALS
(Daseription)

RECOV- |SAMPL

Ry
[

e —————_— %80 17, ELEVATION TOP OF HOLE ﬁﬁ, 8=z
W, TOT AL CORE RECOVERY FOR BORING  —— Iy
8 GRFTH ORILLED INTO ROCK 0.0 9. SIGNATURE OF {NSPECTON
ls. roraL cerru or woLE 48.0 Wl
% cone [sox on REMARKS

£ (Driliing tims, wates losa, dogeh of
ing, ole.. if aigniticars
]

0

[}]
. (e ]
anbindoolonbo@diadoodon b bndn ol oo oo o @ oo b 8o

0.0 o 0.6

ASPHALT, good conditiom

0.6 to 2.5%

SAND, fine to coarse
grained, loose, dry,
clayey, brown.

. +
2.5%0 9.5~ visusl
GRA s -Fina to.coarse jdent.
grained, angular to
subangular, loose to 2) JARS

medium dense, moist,
clayey, sandy, tan.

9.5 to 12.5%

SAND, fine grained,
loose, moist, clayey,
calcareous, tan.

12,5 to 17.5%

CLAY, low to medium
plasticity, soft to
stiff, moiet, sandy,
tan.

12,5 %o 19.0%

SAND, fine grained,
loose, moist, very
clayey, tan.

19.0 to 21.0%

CLAY, low to medium
plasticity, soft to
stiff,=andy, tan.

21.0 to 23.5°

SAND, fine grained,
loose, moist, clayey,
slightly gravelly,
tan

21‘5 EO ’-*8.0.:

ClLAY, medium te high
plasticity, stiff,
moist to wet along
baasal gection,
calcareous with limy
nodules and blebs in
section, tan.

visugl
idend.

=

1) During augering
free water measured
at 37.0ft. below
grade.

~3tatic water level
taped at 34.0ft
below grade.

vigsusl identificatig

3) DRILLING
0.0 -~ 48.0, B auger
refusal with auger

scraping at top of
limestone. Fragment
of limestone noted
on stinger.
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DRILLING LOG  |SOUTHWESTERN
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WETALLATION wtEr 2 |

FORT WORTH or 2 sugeTs

GENERAL DYNAMICS

T or Sran

o)
PALUXY AQUIFER INVESTICATION

0. SIZE ANO TYSE OF BT q“gus ﬁﬁ —]
N -

13- MANUFACTYRER'S O ATION OmILL

T ahaia FAILING 1500
1S TOTAL NO. OF OVER- SATURSETD {URISTURSED
s :u::.;:o (As alwoww oh dréwing uu-! BURDEN SAMPLES ‘I‘AK!I! 0 H 0
ST ST BRTCCER i 8A~108 . TOTAL NUMOER CORE SOKES ==
BREWER 15. ELEVATION GROUND WATER Py
8. CIRECTION OF HOLE . DATE HOLE sTanTeo j?oun.nr.e
E)venricar (JincLingo o4, FROu VERT. i 3/6/86 _"_3/6486
[7. THICKNESS OF QVERRUROEN 48,0 [T SLAVATION TOP O Mt ==
2 16, TOTAL CORE RECOVENY FON GOMING == .
8. OEPTH DMLLED INTO RGCK 0.0 . JIGNATURE OFf INEPECTOR
. TOTAL OEATH OF HOLE 4LB8.0 A A i Q'#_.Z
nvation] onern (Leaznol CLASHFICATION OF NATARIALS h:goé'\"- :Aoiz_ﬁ (Drafing :-:(:-EF‘-::-. doprh ot
L] Ll < d . f 9
U . -
-
j 48,0 -
- LIMESTONE,( auger i !l. -
- refusal at top of vdsu: =
- limestone). fdentf il
. [
- [~
= T.D,-48,0° =
= -
— —
= =
1 —
0.5 =
= -
—: :_
= =
= —
— o
— -
- -
. [
- [
3 -
6.0 —
-
E =
— -
— -
E 5
3 —
- -
— —
. —
= =
E S
ro 3
] -
_5 —
3 s
3 "
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R Hele Ne. SADIF-10",
Division [ 18§37

SOUTHWESTERN FORT WORTH or 3. sueaTs
0, NIE ARD TYPE OF MT ISHTAIL ‘
DYNANICS - -
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, S . could not be determ :
0.5 to 2.0~ ~
SAND, fine to coarse -
grained, loose, =
clayey, brown. £
CLAY, low to medium
plasticity, soft, i
sandy, calcareous, L 2) JARS B
tan(logged by cuttingp) visual identificatio
35,0 to 47.5% :

CLAY, medium to high S
plas;:icity. stiff, visupl :

calcareous, reddish- ident) .

brown(logged by -
cuttings}. ) .

47.5 to 49.5 ' 3) PRILLING :

LI!ETQE. brown to 0.0 - 49.5, 34" -
gray, fine to coarse fishtail to depth. ¥

ined, soft.
logged by cuttings
and drill action).

T.D.=49,5°'

P ({3

visuall
ident .

W
o

=
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im_‘wﬁﬁ . 9 14 TOTAL NUMSER COAE BOXES —
BREWER 18. ELEVATION GROUND WATKR * %
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DRILLING LOG | i imiwRSTERN PORT WORTH or0 snexre
9, HIE AND TYPE OF T Q I8 FISHPALL
GENERAL DYNAMICS -
[ or Siatian)
PALUXY AQUIPER INVESTIGATION 7T WAWUF ACTURENS GERGHATION OF GRILL
t S D:IEEIHG AGENCY FA ILING‘ 1 500 '
& HOLE WO, (e chomm om drawing fitie i N RO A S T i “'MB“ ‘ wm'owum
8A3P-110 14. TOTAL HUMEBER CORE BOXES ==
. 15 ELEVATION GROUND WATER 'Yy
8. DIRECTION OF HOLE AT ARTED !G”L.?lﬂ
[Hvenricar [Jincuineo ota emou veay, |'© DATE WOLE l 3/13/86 i
ST —— %5 7. ELEVATION TOROF HOLE oo Sl 7. 22
b ovmrn omiiED nero mocx 192_-0_ 18. TOTAL CORK RECOVERY FON BORING - %
. 9. HIGNATURT QF INSPECT
fs. TotAL cePYH of woLE 238.0 ﬁ .m
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ELEVATION| OEPTH jLEaEND AT A TEnIAL lclﬁoa:v(- :Aoés?t (Drutong ..2‘:.:"‘.:‘.7':-’... donth of
a chkI < d - =
3] 1) During augering =
3 0.0 %o 0.4 free water measure
': ASPHALT, good conditid @ 31.0° below grad
- ' 8 i -Static water level
- * taped at 32. .
— 0.4 to 1.7 below grade.
3 SAND, fine ta coarse
—] grained, loose, dry,
- gravelly, clayey,
3 brown.
= 1.7 to §.3% 2) JARS
10481 CLAY, low plasticity, visual identificatio

soft, moist, gravelly,
sandy, calcareous,
tan,

. to .0

CLAY, medium plasticity,
goft to stiff in
.zones, moist to wet
along bagal section,
sandy along topmost
section with strongly
arenaceous zones notec
2 11.0%14.0316.0'-18,5"
calcareous wi my
nodules and bleha in
gection, tan.

35.0 to 46.0

GRAVEL, coarse greined
very dense to hard,
wet, sandy, tan to
gray.(logged through
cuttings and drill
action

46,0 to 57.q%

LIMESTONE, tan to ay
fine to coarse gra ea
gsoft.(logged through

cuttings and drill
action).

.$7.0%0 58,5

SHALE, gray to dark
gray., silty, soft
in séction, (logged
through cuttings and
E-1ldgging).

=
(@]
P

3) DRILLING

0.0 - 35.0, B"auger
refusal at top of
coarse basal gravel

L"ji,d. casing set
at top of gravels.
Annulus filled with
bentonite to grade.

35;0‘-_238.6. 3"
Wisuall fishtail to depth.
i dentl. xemarkss
A) No hydraulics us
in drilling through
upper and lower

Paluxy to top of

Glenrose dolomitey
exceptions:
104.0-104,5,
109, 5-111.0,
173.5-176,5,

B} 240 ft of tremie
pipe advanced to
depth.

¢) twenty (20)
ninety-four pound
bags of portland
cement used in grou
hole from depth to
grade . using a rati
of 7 to 7.5 gallons
water to 1 sack of
cement. Note: a 116
ratio attempted,

v1scoszty too high
mixing

126.6-1
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FAILING 1500
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i BAJP-110 14. TOTAL NUMBER CORE BOXES -
18- ELEVATION GROUND WATER *
JSTARTED [ComPLETEO
D ventican [CJincLintd OKa. FAOM YERT. 6. DATE HOLE 5/13/86 : 3/18/86
17. ELEVATION TOP OF wOLE -
[7. THICKNESS OF QVERGUADEN U6 .0 . .
18. TOTAL CORE RECOVERT FOR BORING - L3 i‘rﬁ
|- OCPTH OMILLED INTO ROCK 192.0 5. SIGNATURE OF JysPEC 'ou i
. TOTAL DEPTH OF HOLE 238.0 . RZM ﬁ
fLevaTion| o:s:-ru LeaEwnp, A N LA TERIALS 3{0’:.%:\!‘. :'Ao:a::_ﬂ Mr-::.é.-:'::u dopeh of N
L] 3 4 - ¢
0.0 — — 4
. i D) After 19 bags — q
- used in grouting .
— 8.5 to 61.2 an initial grout’ — L}
- SANDSTONE, very fine level of 2.0ft below:
— grained. siltg, grade was noted. -
g calcareous, soft. Tremie pipe was -
o (logged through subsequently removedy
— cutt%ngs and E-log). A final grout level [
= of 10.0ft below gra
T + was noted at plus
r 1 61.2 to 73.0% 20 hours. An additidmal
74 SHALE, dark gray. One-half bag of
4 arenaceous with cement was used to
50 T I} abundant sandstone grout to grade usin
) seams and stringers the same 1:17 grout
in section, soft. ratio.,
111 {(logged through E) All a :
T _ uger cuttin
—poy . cuttings and E Log). visud) Were removed and -
= 0 to 8 + jdent. stored in sample b .
T * F) Two samples of.
] SANDS v fine to ) drill water cbtaine
35} ¢oarse grained, silty, for analysis by SWD
man | calcareous, shaly ab e
with inferred shale *
atzingers and seams. G) Boring ofrest 7.4
. E-log). ue east.
60 0 ¢ 85,5 to 106,01
. SHALE, dark gray,
inferred sandstone
stringers and seans
in gsection, soft.,
{logged through E-log
and cuttings?.
106.0 to_112,0% visugl
ident.
SANDSTONE, fine
grained, silty,
calcareous, inferred
shale stringers in
20 section, soft.{logged
through cuttings and
E-log) .
112,0 to 166,0%
11114 SANDSTONE, fine %o
: # coarse grained, silty,
<233t calcarecus, soft,
se:2l (logged through E-fog
(it and cuttings).
11317 166.0 to 167.5%
1171 SHALE, dark grey,
.2i%q soft.(logged through
i1111 B-log). \
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3 + -
— 16 7.5 to 230.0- —
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— coarse grained, [
= silty, calcareous, E
.- inferred shale seams
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section, soft. [~
{logged through —
cuttings and E-log). -
+ visugl -
230.0 to 2356.0 ident. =
SHALE, dark gray, e
arenacecus with -
sand seams and [~
gstringers in section —
soft.{logged throu —
cuttings and E~Log). —
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ANALYTICAL RESULTS
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&y 3
BROWN AND CALDWELL -

ANALYTICAL LABORATORIES

i

RECEIVED
SEP 21985

o - [] n
[LARSIS & ASZOCIATEO. L

David R. Hargis

Hargis & Associates, Inc.
173% East Fort Lowell Road, Suite &
— Tucgon, Arizona 85719

REPORT OF ANALYTICAL KESULTS

LOG NO: PBS-08-419

Received: 29 AUG 85
Reported: 16 SEP 8&%
M

Kl

e
Tk
J‘lr

Project: 250

LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED

3-419-1 HM-52 27 AUG B%
08-419-2 HM-53 - 27 AUG 85
"3-419-3 P-11M 28 AUG 85

PAKAMETER UB-419-1 08-419-2 08-419-3

. *~esNeutral Extractables ‘
. .raction 09/02/85 09s/02/85 09/02/85

~Date Analyzed: 09,14/85 09/15/85 09/15/85
Benzidine, ug/L <40 40 <40
Dibutylphthalate, ug/L <50 50 <50
Dimethylphthalate, ug/L 25 25 <25

~A-Nitrosodi-n-propylamine, ugs/L <40 <40 140
N-Nitrosodimethylamine, ug/L <80 <80 <80
Naphthalene, ug/L <10 10 <10

— Qther BasesNeutral Extractables, <10 <10 <10
Semi-Quantified kesults **

~ Teotal C8-C15 Arcmatic Cempounds, ug/L -— 400 -—

** Quantification based upon comparison of total ion count of the compound wWith
that or the nearest internal standard.

- - -

—

973 SOUTH FAIR OAKS AVENUE PASADENA CA 391105 (818) 795-7553 (213) 681-4635

.



LOG NO: PB5-08-419

Received: 29 AUG 85
keported: 18 SEP 85 4

i

iy

David K. Hargis =
Hargis & Associates, Inc. :%
1735 East Fort Lowell Road, Suite S £
— Tucson, Arizona 85719 5
' Project: 250
REPORT OF ANALYTICAL KESULTS
LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED
v i-419-1 HM-52 27 AUG B85S
UB-419-2 HM-53 27 AUG 85
$18-419-3 P-11M 28 AUG 85
FuFKAMETER 08-419-1 08-419-2 _0B8-419-3
| irgeable Priority Pollutants
- raction ' 09/08/85 09/08/85 09/08/85
-Acrolein, ug/L <10 <10 <10
“icrylonitrile, ug/L <10 <10 <10
jromodichloromethane, ug/L 2 1 191
Chloroform, ugsL 3 <1 1
-Trichloroethylene, ug/L 2 1 <1
uther Purgeable Priority Pollutants, <l

<1 <l

373 SOUTH FAIR QAKS AVENUE  PASADENA. CA 91105 (B18) 795-7553 (213) 6B1-4655
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BROWN AND CALDWELL

Rolociv ol
SEP 141985

HARGIS & ASSOCIATES, NC.

ANALYTICAL LABORATORIES

David R. Hargis

Hargis & Associates, Inc.

1735 East Fort Lowell Road, Suite S

Tucson, Arizona 85719

REPORT OF ANALYTICAL RESULITS

LOG NO: P85-09-090
Received: 07 SEP 85

Reported: 12 SEP 85

LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED
L-090-1 P-11(M)) 0S SEP 85
09-090-2 P-11(U) 05 SEP 85
( =090-3 HM-84 05 SEP 85
PARAMETER 09-090-1 09-090-2 09-090-3
1eable Priority Pollutants
. .raction ’ 09/11/85 09%/11/85 09/11/85
_Acrolein, ug/L <10 Qo , <10
\crylonitrile, ug/L <10 Q10 <10
Jethylene Chloride, ug/L <1 15 3
_Toluene, ug/L a 64 a
< <1 1

- - -

Other Purgeable Priority Pollutants,

Edward Hilson,léaboratory Director

373 SOUTH FAIR QAKS AVENUE  PASADENA CA G105 (B8 795.7553 (213) 681-4655
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awelTivey

KN 0485

HalGiS & ASSJCIATES, INC.
BROWN AND CALDWELL

-

ANALYTICAL LABORATORIES
' LOG NO: P85-10-231

keceived: 14 OCT BS
neported: 01 NOV BS

Peter Quinlan
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300

La Jolla, CA 92037
Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
10-231~1 P-11U 10 OCT 85
10-231-2 P-11M 10 OCT 85
10-231-3 P-1210 1% OCT 85
10-231-4 HM-36 11 OCT 85
10-231-5 HM-37 10 OCT 85
. PARAMETER © 10-231-1 10-231-2 = 10-231-3 10-231-4 10-231-5
Purgeable Priority Pollutants a ) .
Extraction 10/24/85 10/24/85 10/25/85 10/23/85 10/25/85
Acrolein, ug/L <10 <10 <10 <10 <100
Acrylonitrile, ug/L <10 <10 <10 <10 <100
Trichloroethylene, ug/L <1 <1 <1 1 340
Toluene, ug/L 70 1 <1 1 <10
trans-1,2-Dichloroethylene, ug/L <1 <1 <1 1 90
Other Purgeable Priority <1 <1 Q1 1 <10

Pollutants,

373 SOUTH FAIR OAKS AVENUE  PASADENA C& 21105 (818) 7957551 (213) 681-4655
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LOG NO: P85-12-201

Received: 13 DEC 85
Reported: 03 JAN 86

Peter T. Quinlan . -
Hargis & Associates, Inc. 5
2223 Avenida de la Playa Suite 300 . G
La Jolla, CA 92037 =

Project: 250 f

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
12-201-2 P-12U 12 DEC 85
12-201-3 French Drain #1 11 DEC 85
12-201-4 Drain Pipe 11 DEC 85
PARRMETER - 12-201-2 12-201-3 12-201-4

B/N,A Ext. Priority Pollutants

Extraction S 12/16/85 12/16/85 12/16/85
Date Analyzed . 12/19/85 12/20/85 12/20/85
1,2-Dichlorobenzene, ug/L ' 10 67 130
1,4-Dichlorobenzene, ug/L 10 10 18
~ 2,4-Dimethylphenol, ug/L <10 Qo 10
2,4-Dinitrophenol, ug/L (25 (25 (25
2-Methyl-4,6-dintrophenol, ug/L 50 <50 (50
4-Nitrophenol, ug/L {25 25 <25
Benzidine, ug/L <49 40 40
Dibutylphthalate, ug/L 50 {50 (50
Dimethylphthalate, ug/L 25 25 25
N-Nitrosodi-n-propylamine, ug/L 40 <40 <40
N-Nitrosodimethylamine, ug/L {80 80 (B0
Naphthalene, ug/L <10 (10 14
Other B/N,A Ext. Priority Pollutants, (10 <190 <10
Semi-Quantified Results *+* :
A Terpenol, ug/L -— -— 20
Total C8-C35 Hydrocarbons, ug/L -—- -— 10,000
Total Unidentified Compounds, ug/L —— 60 ——
Tetramethyl Butyl Phenol, ug/L -— 10 -—-

#* Quantification based upon comparison of total ion count of the compound with
that of the nearest internal standard.

" . T i T T — ——— — T —— € T _ — — — — - ———— o~ A T — g S o e T i
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LOG NO:

Received:
Reported:

Peter T. Quinlan

Hargis & Aasociates, Inc..

2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

REPORT OF ANALYTICAL RESULTS

Pa5-12-201

13 DEC 85
03 JAN B6

Project: 250

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
12-201-2 P-12V 12 DEC 85
12-201-3 French Drain #1 11 DEC 85
12-201-4 Drain Pipe 11 DEC 85
PARAMETER 12-201-2 12-201-3 12-201-4
Purgeable Priority Pollutants . .
Extraction ) ) 12/21/85% 12/20/85 12/21/85
1,1,1-Trichloroethane, ug/L y . <1 23 (25
1,1-Dichloroethylene, ug/L <1 15 48
Acrolein, ugsL <10 <100 <250
Acrylonitrile, ug/L <10 <100 {250
Benzene, ug/L <1 <10 25
Chlorobenzene, ug/L Q1 27 40
Ethylbenzene, ug/L <1 66 25
Tetrachloroethylene, ug/L <1 83 180
Trichloroethylene, ug/L <1 1000 1200
Toluene, ug/L Q 250 950
Vinyl Chloride, ug/L <1 2800 11,000
trans-1,2-Dichloroethylene, ug/L Q1 7500 25,000
Other Purgeable Priority Pollutants, <1 <10 <25
Semi-Quantified Results **
Xylene Isomers, ug/L —— — 100

** Quantification based’upon comparison of total ion count of the compound with

that of the nearest internal standard.

——— — | . . — T — o —————————— ¢ —_ = —

373 SOUTH FAIR DAKS AVENUE  PASADENA CA 91105 (818) 795-7553 (213) 681.4655
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Peter T. Quinlan

Hargis & Associates, Inc.

2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

REPORT OF ANALYTICAL RESULTS

10G NO: P85-12-201

Received: 13 DEC 85
Reported: 03 JAN 86

Project: 250

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
12-201-2 P-12U 12 DEC 85
12-201-3 French Drain #1 11 DEC 85
12-201-4 Drain Pipe 11 DEC 85

PARAMETER 12-201-2 12-201-3 12-201-4
Total Fuel Hydrocarbons, mg/L . 1 (1l 4
Jil and Grease, mg/L - ' 32 14 . 120

NS N T

373 SOUTH FAIR QAKS AVENUE  PASADENA CA 91105 {8181 795-7553 {213} 681-4655
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LOG NO: PB6~01-154 -
Received: 10 JAN 86 =
* ) Reported: 23 JAN 86 :

Peter T Quinlan
Hargis & Associates, Inc.
= 2223 Avenida de la Playa Suite 300
La Jolla, CA 92037
Project: 250

B Lol w0 [T
|

REPORT OF ANALYTICAL RESULTS :

1OG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED E
01-154-11  P-10 Upper 08 JAN 86 ’
T 01-154-12 P-10 Middle 08 JAN 8o
0l-154-13 P-11 Upper 09 JAN Bb .
01-154-14 P-11 Middle 09 JAN 86
— 01-154-15 P-12 Middle 09 JAN 86
PARAMETER 01-154-11 01-1594-12 01-154-13 01-154-14 01-154-15
Purgeable Priority Pollutants A -
Extraction ‘ 01/13/86 01/13/86 01/13/86 01/13/B6 01/14/86-
~ Acrolein, ug/L <10 <10 <10 <10 <10
Acrylonitrile, ug/L (10 <10 <10 <10 <10
trans-1,2-Dichlorcethylene, ug/L 4 1 <1 <1l <1
Other Purgeable Priority <1 <1l <1l <1 <1

- Pollutants,

373 S0UTH FAIR OAKS AVENUE  PASADENA CA Q1105 (81817957553 2131 681-3689
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LOG NO: PB6-01-154

Received: 10 JA&N 86
Reported: 23 JAN 86

Peter T Quinlan
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037
Project: 2%0

REPORT OF ANALYTICAL RESULIS

LOG NO SAMPLE DESCRIPTION , GROUND RATER SAMPLES DATE SAMPLED
01-154-24 P-12 Upper 09 JAN 66
PARAMETER 01-154-24
0il and Grease, mg/L 9
Total Fuel Hydrocarbons, mg/L {1
Purgeable Priority Pollutants
Extraction 01/14/86
-1,1,1-Trichloroethane, ug/L . ¥4
Acrolein, ugsL - <10
Acrylonitrile, ug/L <10
Other Purgeable Priority Pollutants, <1
B/N,A Ext. Friority Pollutants
Extraction v1,/13/806
Late Analyzed uvl/lesB6
2,4-Dinitrophenol, ug:/L 25
2-Methyl-4,v-dintrophenol, ug:L 50
4-Nitrophenol, ug/L 25
Benzidine, ug/L <40
Dibutylphthalate, ug:/L <50
Dimethylphthalate, ug/L 25
N-Nitrosodi-n-propylamine, ug/L <40
N-Nitrosodimethylamine, ug/L <80
Other B/N,A Ext. Priority Pollutants, <10

A ——— T T T = s S v ol S e . — S Y —— g e s

L
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LOG NO: PB6-04-079

Received: 04 APR 86
Reported: 22 APR B6

David R. Hargis

Hargis & Associates, Inc.

2223 Avenida de la Playa Suite 300
1a Jolla, CA 92037 :

Project: 250

REPORT OF ANALYTICAL RESULTS

1OG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SRAMPLED
04-079-24 P-9 Middle 02 APR 86
04-079-25 P-10 Upper ' 03 APR B6
04-079-26 P-10 Middle 03 APR B6
04-079-27 P-11 Middle 02 APR B6
04-079-28 French Drain #1 03 APR 86
PARAMETER

04-079-24 04-079-25 04-079-26 04-079-27 04-079-28

Jurgeable Priority Pollutants

04/14/86 04/14/86 04/14/86 04/14/B6 4/15/86

Extraction
1,1,1-Trichloroethane, ug/L {1 {1 {1l <1 89
Acrolein, ua/L <10 <10 <10 <10 <500
Acrylonitrile, ug/L <10 <10 <10 <10 <500
Chloroform, ug/L <1 <1 <1 <1 59
Tetrachloroethylene, ug/L <1l <1 <1l <1 210
Trichloroethylene, ug/L <1 <1 <1 <1 4200
Vinyl Chloride, ug/L {1 {1 {1l <1 1300
trans—1,2-Dichloroethylene, ug/L <1l 4 <1 1 24,000
Other Purgeable Priority <1l <1 {1l <1 <50

Pollutants,

373 S0UTH FAIR OAKS AVENUE  PASADENA CAQNDS (88 795 7553 (213) 6B1-4653
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LOG NO: PB6-04-128

Received: 08 APR 86
Reported: 25 APR B6

of:

TR ih
LA

Peter T Quinlan

Hargis & Associates, Inc. #

2223 Avenida de la Playa Suite 300 3

La Jolla, ChA 92037 3
Project: 250 %ﬁ

REPORT OF ANALYTICAL RESULTS

R R I T

10G NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
04-128-37 HM-92 07 APR B6
04-128-38 P-2 05 APR Bé
04-128-39 P-3 06 APR Bé
04-128-40 P-11 Upper 05 APR Be
04-128-41 P-12 Upper 06 APR B6
PARAMETER 04-128-37 04-128-38 04-128-39 04-128-40 04-128-41
Purgeable Priority Pollutante
Extraction 4/17/8¢ 4/17/86 4/17/886 4/18/86 4/18/8B6
1,1,1-Trichloroethane, ug/L a <1 <1 1 56
Acrolein, ug/L <10 <10 <10 10 <10
Acrylonitrile, ug/L <10 <10 <10 <10 <10
Chloroform, ug/L 2 1 2 1 1
Toluene, ug/L 2 <1 8 <1 <1
Other Purgeable Priority <1 {1 <1 <1 1

Pollutants,

——

- ——— A ———— o

373 S0UTH FAIR OAKS AVENUE  PASADENA CA G105 :B'R) 795.7553 1213) BB1 4655




10G NO: - P86-04-128

Received: 08 APR 86
Reported: 25 APR 86

Peter T Quinlan

Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

REPORT OF ANALYTICAL RESULIS

SAMPLE DESCRIPTION , GROUND WATER SAMPLES

Project: 250

10G NO DATE SAMPLED
04-128-4Z P-12 Middle 06 APR 86
04-128-43 Cooling Tower Influent 06 APR 86
04-128-44 Cooling Tower Effluent 06 APR 86
PARAMETER 04-128-42 04-128-43 04-128-44
Purgeable Priority Pollutants )
Extraction , , . 4/18/86 4/18/86 4/18/86
.1,1,1-Trichloroethane, ug/L 1 51 3
1,1-Dichloroethylene, ug/L <1 14 e
Acrolein, ug/L <10 <100 <10
Acrylonitrile, ug/L <10 <100 <10
Chloroform, ug/L <1l 12 <1
Tetrachloroethylene, ug/L 1 29 2
Trichloroethylene, ug/L 1 1800 94
Vinyl Chloride, ug/L a 150 1
trans-1,2-Dichlorcethylene, ug/L <1 3000 150
Other Purgeable Priority Pollutants, <1 <10 1

~ ~ . .
AR S EANEEPN

Edward Wilson, Laboratory Director

i;:—_ﬂ

i

1
w3

ERE R

s
Ll

373 80UTH FAIR OAKS AVENUE  PASADENA CA 91105 (618) 795-7553
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LOG NO: P86-04-220

Received: 10 APR 86
Reported: 15 MAY 86

Sam HWilliams
Hargis & RAgsociates, Inc.

2223 Avenida de la Playa Suite 300

La Jolla, CA 92037

REPORT OF ANALYTICAL RESULTS

Project: 250

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
04-220-6 P-13 Upper 09 APR 86
PARAMETER 04-220-6
0il and Grease, mg/L 1
Alkalinity
Carbonate Alk (as CaC03), mg/L 40
Bicarb Alk (as CaC03), mg/L 210
Hydroxide Alk (as CaC03), mg/L 0
Other Alkalinity, <10
Total Fuel Hydrocarbons, mg/L <1
Purgeable Priority Pollutants
Extraction 04/20/86
Acrolein, ug/L <10
Acrylonitrile, ug/L <10
1

Other Purgeable Priority Pollutants,

373 50UTH FAIR OAKS AVENUE  PASADENA. CA 91105  [838) 795-7553  (213) 681-4655
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LOG NO: PB6-04-220 -

Received: 10 APR 86 ;
Reported: 15 MAY 86 :

Sam Williams % :

Hargis & Associates, Inc. .

2223 Avenida de la Playa Suite 300 li

La Jolla, CA 92037 =
Project: 250 g%

REPORT CF ANALYTICAL RESULIS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED -
04-220-6 P-13 Upper 09 APR 86 B
PARAMETER 04-220-6 :
B/N,A Ext. Priority Pollutants
Extraction 4/14/86
Date Analyzed : 4/17/86
2,4-Dinitrophenol, ug/L , {2% z
2-Methyl~-4,6-dintrophenol, ug/L . <50 : : g
4~-Nitrophenol, ug/L ' . €25 3
Benzidine, ug/L N <40 5
Dibutylphthalate, ug/L <50 :
Dimethylphthalate, ug/L <25 Z
N-Nitroscdi-n-propylamine, ug/L ~ <40 :
N-Nitroscdimethylamine, ug/L <80 E
Other B/N,A Ext. Priority Pollutants, <10 : 1

373 SOUTH FAIR DAKS AVENUE  PASADENA. CA 91105 (818) 795 7553 (213) 681-4655




Sam Hilliams

Hargis & Associateé, Inc., -
2223 Avenida de la Playa Suite 300

La Jolla, CRA 92037

REPORT OF ANALYTICAL RESULTS

LOG NO:

PB6-04-220

Received: 10 APR 86

Reported: 15 MAY 86

Project: 250

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
04-220-6 P-13 Upper (155 MRPE %
PARRMETER 04-220-6
Magnesium, mg/L <0.067
Copper, mg/L <0.02
Iron, mg/L 0.2
Manganese, mg/L <0.01
Jotassium, mg/L 20
Sodium, ma/L 81
Zinc, mg/L 0.21
Arsenic, mg/L <0.0075
Cadmium, mg/L <0.009
Mercury, mg/L <0.000%
Selenium, mg/L - £0.00%6
Strontium, mg/L 2.9
Chromium, mg/L €0.03
Lead, mg/L 0.038
Dissolved Digestion, Date 04/29/86
Caleium (EDTA Titration), mg/L 170
Chloride, mg/L 240
Surfactants, mg/L <0.1
pH, Units 11.5
Sulfate, mg/L 26
Specific Conductance, umhos/cm 1600
Filterable Residue (TDS), mg/L 720
Nitrate (as NO3), mg/L {4

- - - ——

B e e
Pl m [ ek

373 30UTH FAIR QAKS AVENUE  PASADENA CA 91105 (818) 795.7553 (2131 681-4655




Peter Quinlan
Hargis & Associates, Inc.

2223 Avenida de la Playa Suite 300

La Jolla, CA 92037

REPORT OF ANALYTICAL RESULTS

10G NO: P86-05-179

Received: 09 MAY Bé
Reported: 10 JUN 86

Project: 250 ié

LOG NO - SAMPLE DESCRIPTICON , GROUND WATER SAMPLES DATE SAMPLED
05-179-22 P-13 Upper 08 MAY 86
PARAMETER 05-179-22
0il and Grease, mg/L 5
Total Fuel Hydrocarbons, mg/L 1
Purgeable Priority Pollutanta
Extraction 05/17/86
Acrolein, ug/L <10
Acrylonitrile, ug/L <10
Methylene Chloride, ug/L 8
Other Purgeable Priority Pollutants, {1
Base/Neutral Extractables
Extraction 05/15/86
Date Analyzed 06/06/86
Benzidine, ug/L <40
Dibutylphthalate, ug/L <%0
Dimethylphthalate, ug/L 25
N-Nitrosodi-n-propylamine, ug/L <40
N-Nitrosodimethylamine, ug/L B0
<10

Other Base/Neutral Extractables,

373 SOUTH FAIR OAKS AVENUE  PASADENA CAGNOS (B1BY 7957553 (213} 681 4655
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" CHEMICAL ANALYSIS

—t
AGRICULTURE

LABORATORIES, INC.

J. J. EGLIN, REG. CHEM. ENGR.
4100 PIERCE RD., BAKERSFIELD, CALIFORNIA 93308 PHONE 327-4911

PETROLEUM

Hargis & Associates, Inc. Date Reported: 6/12/86
2223 Avenue De La Playa, Suite 300 Date Received: 5/9/86
La Jolla, California 92037 Laboratory No.: 7140
Attention: Alan Wylie _ Job #250

~ WATER ANALYSIS

Sample Description: 5/7/86 Well P-12 Upper 20:20

Constituents mg/1iter
Iron 0.13
Manganese 0.06
Arsenic (-) 0.01
Copper (-) 0.01
Zinc 0.41
Barium (-) 0.5
Cadmium (-) 0.005
Total Chromium 5-) 0.01
Lead -) 0.01
Mercury (-) 0.0002
Selenium (-) 0.005
Silver (-) 0.01
Antimony (-) 1.0
Beryllium (-) 0.01
Nickel (-) 0.05
Thallium (-} 0.5

Mo 1ybdenum (-} 0.1
Strontium 1.6

(-) refers to "less than"

B C LABORATORIES, INC.

£ fgm”f Gers RECEIVED

JUN1 3'86

HARGIS + ASSCCIATES, INC.
LA JOLLA, cA

o
e
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CNEMICAL ANALYSIS

——

‘e

AGRICULTURE

PETROLEUM

Hargis & Associates, Inc.
1735 East Fort Lowell Road,
Tucson, Arizona 85719

Attention: Alan Wylie

Sample Description: 5/7/86

Constituents
fydroxide
Calcium
Magnesium
Sod ium
Potassium
Carbonate
Bicarbonate
Chloride
Sulfate
Nitrate

* Fluoride

| ron
Manganese
Arsenic -
Copper
Zinc

4100 PIERCE RD., BAKERSFIELD, CALIFORNIA 93308 PHONE 327-4911

6/12/86
5/9/86

Suite 5

1. 1. EGLIN, REG. CHEM. ENGR.

Date Reported:
Date Received:

LABORATORIES, INC.

Laboratory No.: 7141

Job # 250

- WATER ANALYSI!S

‘Well P-13 Upper 18:40

Total Dissolved Solids @ 180°C

Barium
Cadmium
Total Chromium
Lead
Mercury
Selenium
Silver
Boron
Silica
Antimony
Beryllium
Nickel
Thailium
Molybdenum
Strontium

pH

Electrical Conductivity, Micromhos/cm

(-) refers to ''less than"

B C LABORATORIES, INC.
. P

BY

epm

~3.28

6.
.00
.39
.54
.45

O AHAOHOWO

00

.12
.06
.01

mﬁ/liter

120..
0.03
78.
21.
43.4
0.
146.
51.
0.4
0.55
0.64
0.06
(-) 0.01
0.14
4.4
710.
(-) 0.5
(-) 0.005
(-) 0.01
0.17
(-) 0.0002
(-) 0.005
(-) 0.01
(-) 0.10
18.
(-} 1.0
(-) 0.01
(-} 0.05
(-) 0.5
(-} 0.1
1.1
11.1
1,550.

HARGIS -+ ASSOCIATES, [NC.

RECEIVED

JUN1 3°86

LA JOLLA, CGA
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Peter Quinlan
Hargis & Associates, Inc.

2223 Avenida de la Playa Suite 300

La Jolla, CA 92037

REPORT OF ANALYTICAL RESULTS

LOG NO: Pg6-06-142

Received: 09 JUN B¢
Reported: 07 JUL 8¢

Project: 2Z%0

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
06-142-16¢ HM-Z1 05 JUN Be
06~142-17 HM-30 04 JUN 86
06-142-18 HM-53 04 JUN Bo
06-142-19 P-13 Upper 0% JUN 86
ARAMETER 06-142-16 06-142-17 06-142-18 06-142Z-19

© 0il and Grease, my’L - - 5 e <5
_— 1 2 1

Total Fuel Hydrocarbons, mg/L
E/N,A Ext. Priority Peollutants
Extraction
Date Analyzed
Z2,4~Dinitrophencl, ug/L
2-Methyl-4,6-dintrophenol, ua/L
4-Nitrophenol, ug/L
Renzidine, ug/L
Dibutylphthalate, ug/L
Dimethylphthalate, ua/L
N-Nitrosodi-n-propylamine, ua/L
N-Nitrosodimethylamine, ug/L
Other E/N,R Ext. Priority Pollutants,

---  06/11/B¢&
-~~  0&/13/8%

-—- <25
-—- (50
-—- (28
--- <40
-—- <50
~—- (25
-~ C40
~-- <80
--- <10

e o g . o s e e e - o e o e S . A e o . . —— e . T Vo T o oy S Yk o - g e S S T s e = A Sy e S i s R,

373 SOUTH FAIR QAKS AVENUE  PASADENA CA Q1108 i818) 795-7553 (213) 681 4655
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LOG NO: P86-06-142

Received: 09 JUN 86
Reported: 07 JUL 86

Peter Quinlan
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300

La Jolla, CA 92037
Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND RATER SAMPLES DATE SAMPLED
06-142-16 HM-Z1 05 JUN 86
06-142-17 HM-30 04 JUN 86
06-142-18 HM-53 04 JUN 86
- 06-142-19 P-13 Upper . 05 JUN 86
‘ARAMETER ) - 06-142-16 06~142-17 06-142-18 06-142-19
Purgeable Priority Pollutants
Extraction 06/14/86 - --- 06/14/B¢
Acrolein, ug‘L <500 -— ——— <10
Acrylonitrile, ug‘/L <500 -— - 10
trans-1,2-Dichloroethylene, ug/L 3850 - -—- a
Other Purgeable Pricrity Pollutants, . £%0 —_— -— g

Edward Wilson, Laboratory Director

373 SCUTHFAIR OAKS AVENUE  PASADENA CA Q1105 {81B) 795-7553 {213) 681-4855




. AGRICULTURE

CHEMICAL ANALYSIS LABD RATDRIES, |n(:.

4. J. EGLIN, REG. CHEM. ENGR
4100 PIERCE RD., BAKERSFIELD, CALIFORNIA 93308 PHONE 327-4911

PETRGLEUM

Hargis & Associates _ Date Reported: 7/1/86
1735 East Fort Lowell Road, Suite Date Received: 6/9/86
Tucson, Arizona 85719 Laboratory No.: 8934
Attention: Sam Williams Job 250

- . WATER ANALYSIS

Sample Description: General Dynamics #250 6/5/86 P-13 Upper SW/CR 16:00

Constituents epm mg/liter
Hydroxide 3.46 58.8
Calcium 4,40 88.
Magnesium 0.01 0.08
Sodium ’ 3.00 69.
Potassium 0.38 15.
Carbonate 1.02 - 30.7
Bicarbonate 0. 0.
Chloride 2.01 71.1

_ Sulfate 1.40 67.
Nitrate (<) 0.01 («) 0.4
Fluoride 0.44
Iron T 0.16
ilanganese 0.01
.Arsenic - ' (¢) 0.01
Zooper - ' : : . 0.02

— Zinc 1.4
Total Dissolved Solids @ 180°C 490.
Barium (¢) 0.5
Cadmium {¢) 0.005
Total Chromium . (4) 0.01
Lead 0.06
Mercury (¢} 0.0002
Selenium (#) 0.00s
Silver (¢) 0.01
Boron (¢) 0.10
Silica 22.
Antimony (¢} 1.0
Beryllium (¢) 0.01
Nickel (¢) 0.05
Thallium (€} 0.5
Molybdenum (4) 0.1
Strontium 0.9

Electrical Conductivity,
Micromnos/cm @ 25 € 730.
— pH 10.8
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LOG NO: P86-07-212

Received: 11 JUL 86
Reported: 29 JUL 86

Peter Quinian

Hargis & Associates, Inc.-

2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 2%0
REPORT OF ANALYTICAL RESULTS
LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED

07-212-20 P-9 Upper 10 JUL 86
07-212-21 P-9 Middle 10 JUL 86
07-212-22 P-11 Upper 10 JUL 86
07-212-23 P-11 Middle 10 JUL 86
07-212-24 P-12 Upper 09 JUL 86
CARAMETER 07-212-20 07-212-21 07-212-22 07-212-23 07-212-24
_ Purgeable Priority Pollutants ’ ' ‘
Extraction 07/21/86 07/22/86 07/22/86 07/22/86 07/22/86
1,1,1-Trichloroethane, ug/L (1 <1 {1 <1 7
Acrolein, ug/L <10 <10 (10 (10 (10
Acrylonitrile, ug/L (10 - <10 (10 <10 <10
Other Purgeable Priority (1 (1 (1 (1 (1
Pollutants,
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L1OG NO: P86-07-212

Received: 11 JUL 86
Reported: 29 JUL 86

Peter Quinlan
Hargis & Associates, Inc. -
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037
Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND RATER SAMPLES DATE SAMPLED
07-212-25 P-12 Middle 09 JUL 86
07-212-26 P-13 Upper 09 JUL 86
07-212-27 P-41 09 JUL 86
07-212-28 P-48 09 JUL 86
07-212-29 P-60 ' 09 JUL 86
JARAMETER 07-212-25 07-212-26 07-212-27 07-212-28 07-212-29
Purgeable Priority Pollutants .
Extraction ‘ 07/22/86 07/22/86 07/23/86 07/22/86 07/22/86
1,1,1-Trichloroethane, ug/L S 1 51 30 20
1,1,2,2-Tetrachloroethane, ug/L 1 <1 20 (10 <10
1,1-Dichloroethane, ug/L 2 <1 <10 €10 (10
1,1-Dichloroethylene, ug/L 1 <1 17 20 17
1,2-Dichloroethane, ug/L a1 1 17 <10 (10
1,3-Dichloropropene, ug/L 1 (1 15 <10 <10
Acrolein, ug/L (10 <10 <100 (100 <100
Acrylonitrile, ug/L (10 (10 (100 <100 (100
Bromodichloromethane, ug/L 1 (1 21 <10 <10
Benzene, ug/L 1 (1 33 <10 (10
Chloroform, ug/L 91 1 10 39 <10
Ethylbenzene, ug/L (1 (1 14 (10 (10
Trichloroethylene, ug/L a 1 930 750 720
Toluene, ug/L 1 (1 16 <10 10
trans-1,2-Dichloroethylene, ug/L 1 1 1400 1100 990
trans-1,3-Dichloropropene, ug/L (1 1 19 (10 (10
Other Purgeable Priority <1 (1 <10 10 (10
Pollutants,

. o T - o . W S S e S ——— -— — -
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Sam Williams

Hargis & Associates, Inc. ’

2223 Avenida de la Playa Suite 300
"La Jolla, CA 92037

REPORT OF ANALYTICAL RESULTS

SAMPLE DESCRIPTION , GROUND WATER SAMPLES

LOG NO: P86-08-106

Received: 07 AUG 86
Reported: 28 AUG 86

Project: 250

Page 4

DATE SAMPLED

LOG NG
08-106-16 Radar Range Seep 06 AUG 8¢
08-106-17 C-3 06 AUG 86
08-106-18 C-5 06 AUG 86
08-106-19 HM-2] 06 AUG 86
08-106-20 P-13M 06 AUG 86
PARAMETER 08-106-16 08-106-17 08-106-18 0B-106-19 08-106-20
. 0i1 and Grease, mg/L e <5 <5 --- . <5
Total Puel Bydrocarbons, mg/L .-- .- .-- --- <1

B/N,4 Ext. Priority Pollutants

Extraction --- --- .--- ---  08/14/86
Date Analyzed ~-- .- --- ---  0B/25/B6
2,4-Dinitrophenol, ug/L - - - “n- <25
2-Methyl-4,6-dintrophenol, ug/L --- --- --- .-- <50
4-Nitrophenol, ug/L == --- “-- --- <25
Benzidine, ug/L --- --- .- -~ <40
Dibutylphthalate, ug/L --- --- --- --- <50
Dimethylphthalate, ug/L --- .- --- .- €25
N-Nitrosodi-n-propylamine, ug/L --- --- .- .- <40
N-Nitrosodimethylamine, ug/L --- --- --- --- <80
Other B/N,A Ext. Priority Pollutants--- --- --- - <10

--------------------------------------------------------------------------------
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LOG NO: P86-08-106

Received: 07 AUG 86
Reported: 28 AUG 86

Sam Villiams )
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300

La Jolla, Ca 92037
Project: 250

REPORT OF ANALYTICAL RESULTS Page 6
LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
08-106-16 Radar Range Seep 06 AUG 86
08-106-17 c-3 06 AUG 86
08-106-18 C-5 06 AUG B6
08-106-19 HM-21 06 AUG 86
06 AUG 86

08-106-20 P-13M

e AT m T e EEE B A EE R SRR EAE A e R Y PO REWNERAE R T, R TS S AR AR T et E me et EAcdab e a- S -

PARAMETER
Purgeable Priority Pollutants -
BExtraction 08/16/86 08,16/86 08/16/86 08/16/86 08/16/86
Acrolein, ug/L <10 <10 <10 <250 <10
Acrylonitrile, ug/L <10 <10 <10 <250 <10
Toluene, ug/L <1 <1 150 <25 <1
trans-1,2-Dichloroethylene, ug/L <1 <1 <1 4400 <1
Other Purgeable Priority Pollutants <1 <1 <1 <25 <1

R A ... E .S ., e, RE T .t AAMA RN R R AR R AR ELACTERRE T BN TR e EmEE PR R E TS EE mm Rk B WS e

Edvard Wilson, Laboratory Director
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