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INDUSTRIES, INC.

April 15, 1996 ' Route 3, Box 7
Gallup, New Mexico
o 87301
Mr. Patricio W. Sanchez

Petroleum Engineer '

New Mexico Energy, Minerals and Natural Resources Department
Oil Conservation Division

2040 South Pacheco

Santa Fe, New Mexico 87505

Dear Mr. Sanchez:
SUBJECT: CORRECTIVE ACTION PLAN SWMU-6 PRODUCT RECOVERY.

Enclosed is Giant Refining Company’s Corrective Action Plan for product recovery at the
area known as the Tank Farm and identified as part of the Solid Waste Management Unit
(SWMU) - 6. A copy of this document is being transmitted to Mr. James Harris, Region
6, U. S. Environmental Protection Agency (USEPA) for his review. Please review this
document and if there are any questions please contact me at (505) 722-0227 or Mr.
David Pavlich at (505) 722-0217.

Thank you for all the help you have given to me on this issue.

Sincerely = .

d Envircnmeniai sureau
/ ‘ 7/ Oil Conservation Division
4 ~ - -

d ward L. Horst , Environmental Manager
Giant Refining Company
Ciniza Refinery

cc: Mr. James Harris, RCRA Facility Manager/Geologist
U. S. Environmental Protection Agency Region 6

w/o enclosure

Kim Bullerdick, Legal Counsel, Giant Industries Arizona
Dick Platt, General Manager Giant Refining Company
David Pavlich, HSE Manager

Steve Morris, Environmental Spec.
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EXECUTIVE SUMMARY

In August, 1987, Giant Refining Company (Giant) conducted a Resource
Conservation and Recovery Act (RCRA) Facility Asséssment (RFA) at its
Ciniza Refinery which is 17 miles east of Gallup New Mexico. The RFA -
identified 14 solid waste management units (SWMUS) at the refinery.
Between 1990 and 1992, Giant conducted a series of RCRA Facility
Investigations (RFIs) that characterized all of the SWMUs. This corrective
action plan (CAP) will set out plans and procedures to address recovery

operations for free product found beneath SWMU-6 (Tank Farm).

The Ciniza Refinery site is underlain by clay, silt, and shale of the Chinle
Formation (Fm.). The Chinle Fm. also contains thin interbedded sand units.
The uppermost ground water aquifer unit underlying the facility is present
in the Sonsela Sandstone, which occurs at depths of 30 to 100 feet. Ground
water in the Sonsela Aquifer is confined under artesian conditions by the

relatively impermeable Chinle Clays and shales above and below.




The RFI was conducted in three phases. Phase I, as it applies to SWMU-6,
required soil borings be drilled near and under each tank that contained
leaded gasoline. As a result of this drilling, additional borings were
required. Two monitoring wells were drilled and found to contain free
floating product. This product with laboratory “finger printed” as gasoline.
Giant proposes to use the two monitoring wells as recovery wells and to
monitor two down gradient wells (OW-13 and OW-14) as to the success of

the recovery operations.
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1.0 INTROD 1

Giant Refining Company (Giant) owns and operates the Ciniza Refinery
Located 17 miles east of Gallup, New Mexico (Figure 1). In August, 1987,
a Resource Conservation and Recovery Act (RCRA) Facility Assessment
(RFA) was conducted at the refinery. As a result of this RFA, 14 potential
solid waste management units (SWMUs) were identified. Between 1990
and 1992, Giant conducted a series of RCRA Facility Investigations (RFIs)
to characterize all of the SWMUs. The RFI was performed in three phases.
Phase I is the site-specific investigation schedule for SWMUs # 6, 8, 9, 10,
and 12. Phase II covers the site-specific investigation schedule for SWMUs
# 1,2, and 13. While Phase III is concerned with the site specific

investigation schedule for SWMUs # 3,4, 5,7, 11, and 12.

Phase I of the RF]I, as it applies to SWMU-6, states that soil borings will be
drilled near and under each tank that contained leaded gasoline. The borings
will be drilled to a depth of 7.5 feet below the ground surface. Samples will

be taken from each boring and analyzed. As a result, additional drilling,




sampling and analytical work was necessary to complete SWMU-6 site

characterization.

As a result of these efforts, it has been determined that a corrective action
plan (CAP) be submitted for the remediation and recovery of hydrocarbons

found in monitoring wells B-2 and BG-4.

This report is the CAP for the remediation and recovery of hydrocarbons

found in monitoring wells B-2 and BG-4.




2.0 SITE CONDITI

The Ciniza Refinery site is located on clays, silts, shales , and thin
interbedded sand units of the Triassic Chinle Formation (Fm). The Chinle
has a structural dip of approximately two degrees to the northwest. The
uppermost aquifer unit that underlies the entire facility, including SWMU-6,
is the Sonsela Sandstone. The top of the Sonsela Sandstone in this area
occurs at a depth of approximately 55 feet. Ground water in the Sonsela is
confined under artesian conditions by the relatively impermeable Chinle
clays and shales above and below. A localized, lenticular, water-bearing
sand body, locally called the Ciniza Sand, has also been identified
underlying the northwestern part of the refinery area, but it is not present in

the vicinity of SWMU-6.

Field observations and aquifer test data suggest that the shales and clays of
the Chinle Formation do not contain free ground water and that low
hydraulic conductivity inhibits horizontal and vertical migration of water,

qualifying the Chinle as an aquitard.




2.1. RFACE GEOQLOGY

The Ciniza Refinery site is located on predominantly clayey soil derived
from weathering of the underlying Petrified Forest Member of the Triassic
Chinle Formation (Figure 2). Clay, silt, and shale, along with thin
interbedded sand units were encountered in borings drilled across the
refinery site. The clay and shale of the Petrified Forest Member overlie the
Sonsela Sandstone, which occurs at depths ranging from approximately 30
feet in the southeastern part of the refinery to over 100 feet to the northwest
(Figure 2). The Sonsela Sandstone is composed of fine to coarse-grained
quartz sand which is partially cemented with silica and carbonate. The
Sonsela unit is approximately 10 to 30 feet thick and dips to the northeast
and northwest beneath the Ciniza refinery location (Figure 2). The near
surface fine-grained sequence is thickest towards the northwestern part of
the refinery property and thins to the southeast. The clay and shale unit is
predominantly reddish brown, highly weathered, and dry. It also contains

relatively high background concentrations of naturally occurring metals.



2.2 EQLOGY

The principle aquifer units in west central New Mexico are the Sonsela
Sandstone and the San Andres Formations. Both are confined, artesian
aquifers and both underlie the Ciniza Refinery site. The San Andres is
present at a depth of approximately 800 feet. Wells completed in the San
Andres produce in excess of a 1,000 gallons per minute (gpm) of good
quality water, and the aquifer is the principle water supply source to the
refinery. In comparison, the Sonsela Aquifer is present from 30 to over 100
feet below ground and produces 1 to 10 gallons per minute (gpm) of fair to
poor quality water. Ground water, of poor quality, is also present under
confined conditions in the “Ciniza Sand” beneath the northwestern part of
the refinery. Clays and shales overlying both the Sonsela and Ciniza units

are dry and act as aquitards (GCL, 1986).

2.2.1 Sonsela Sandstone Aquifer

The Sonsela Sandstone is the uppermost aquifer underlying the Ciniza

Refinery and occurs at depths ranging from 30 to over 100 feet. The



Sonsela is confined above and below by clay and shale of the Chinle
formation. Resulting artesian conditions in the Sonsela are manifest by
artesian heads ranging from 30 to 100 feet in the refinery area (Figures 3
and 4). The resulting upward gradient between the Sonsela and the
overlying Chinle aquitard results in localized saturation of Chinle shales

and clay immediately above the Sonsela contact.

The potentiometric surface of ground water in the Sonsela dips to the
northeast, roughly parallel with structural dips observed in the Sonsela
Sandstone (Figure 5). The potentiometric surface has a gradient of

approximately 0.010 ft/ft and is relatively uniform across the site (Figure 3).

Aquifer slug and pump test data in the western area of the refinery indicates
that the hydraulic conductivity of the Sonsela Sandstone is 3.9 x 10°

ft./sec. or 0.35 ft/day (Shomaker, 1984). Assuming an average porosity of
10 percent and a gradient of 0.010 ft./ft., the ground water velocity would be

13 feet per year.




2.2.2 Chinle Aquitard

The Sonsela Aquifer in confined above and below by low permeability
clays and shales of the Chinle aquitard. Aquifer slug and pump tests
indicate that the Chinle aquitard has a hydraulic conductivity of 8.3 x 10
ft./sec. or 7.1 x10™ ft./day (Shomaker, 1984). Assuming an average
porosity of 40 percent and a gradient of 0.010 ft./ft., free ground water flow
in the Chinle aquitard, if it exists, would be at a rate of 0.007 ft/yr. With the
exception of shale and clay immediately overlying the Sonsela Aquifer, no
ground water has been noted in Chinle shales and clays beneath the refinery

site.

23 S RFACE CONDITI IN SWMU-6 AREA

In March, 1995, eleven (11) borings and two (2) wells were drilled as part
of the RCRA Facility Investigation (RFI). The identification, geologist log
and respective locations for each boring drilled during the RFT are shown in
Attachment “A”. Clays, shales, and water bearing sands were

encountered in all borings. It should be noted that a hydrocarbon order was
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’ present in most borings; and both of the wells (BG-4 and B-2) did contain

floating “free product”.




3.0 SITE ASSESSMENT

SWMU 6 consists of seven hydrocarbon storage tanks (ranging in size from
1,000 to 24,000 barrels) that have contained leaded gasoline (that is,
gasoline blended with the compound tetraethyl lead). After reviewing the
first set of data results (samples collected from 0-0.5 feet, 3.5-4 feet, and 7-
7.5 feet from drilling locations throughout SWMU-6), Giant decided that it
would be necessary to collect samples at deeper intervals. It was agreed as
part of the supplemental sampling requirements that ten (10) additional
samples would be collected at depths from 11-11.5 feet. These samples
would all be analyzed for BTEX with two (2) of the samples being analyzed

for metals.

After Giant conducted the supplemental sampling events and reviewed the
results of the sample analyses, it was determined that additional samples
should be collected around TANK 569. Three additional borings were
made with one sample collected from each boring. These samples were
collected at different depth intervals as follows: 11-11.5 feet, 14-14.5 feet,

and 16-16.5 feet.




Because BTEX levels were all below any of the proposed corrective actions
levels, Giant proposed no corrective éction be performed. EPA did not
agree and stated:

“Giant shall complete additional soil borings as close as possible to the
following sample points (numbers correspond to previous RFI sampling
points competed in May, 1991): 21, 22, 23,25, 26, 27, 30 and 31. The
sampling interval shall be at 16 feet with the exception of sample point 31
which shall be sampled at 20 feet. Samples will be analyzed for BTEX
constituents. Sampling must extend vertically until no subsequent increase
in contamination levels is likely to occur. A minimum of two (2) “clean”
samples are required to verify delineation. The results of this sampling

event shall be submitted to EPA by October 1, 1994.”

EPA’s required drilling, sampling and analytical work was performed and,
as a result, it was discovered that there exists a plume of free product.
Through laboratory “finger printing”, the free product appears to be

gasoline.




3.1 ORGANIC COMPOUND

Hydrocarbon contamination was detected in all but two borings, B1 and
BG3. The hydrocarbon contamination was laboratory “finger printed” as
gasoline. This is consistent with the type of materials historically stored in

tanks located within the boundaries of SWMU-6.

4.0 REMEDIAL ACTION

Giant Refining proposes to begin remediation through a pump and treat
method. Initially, two (2) submergible pumps will be installed at wells B-2
and BG-4, see Appendix “A”. Free product removed from these wells will
be sent to the API Separator, via the sewer system, where the water will be
removed and the product recovered and sent back through the refining

process.

This operation will continue until all the recoverable free product has been

removed. Monitoring of the success of this operation will be conducted

11



through water sampling at down gradient wélls OW-14 and OW-13. One
additional boring will be drilled down gradient of OW-14, and water
samples will be gathered and analyzed for BTEX. Once the analytical
results have been received and evaluated, Giant will be able to determine if

additional drilling is necessary.

In the first year of operations, Giant will submit written quarterly progress
reports to the regulatory authority(ies). After the first year, Giant will

submit written progress reports on an annual basis.

As in many operations of this nature, unforeseen events may occur and
adjustments to this plan will be necessary. In an effort to maintain
continuous and uninterrupted operations, Giant proposes to make any
necessary adjustments and contact the regulatory authority(ies), by
telephone within 72 hours of implementing adjustments. A written follow-

up report would then be submitted within 30 days.

12
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PRECISION ENGINEERING, INC. FILE #: 95-~018
PROJECT: RFI ELEVATION: 6956.0
LOCATION: East Side of Tank LOG OF TEST BORINGS TOTAL DEPTH: 35.0
451 LOGGED BY: WHR
| I |s] DATE: 3-23-95
| | s|a] STATIC WATER: 15.0
] P jc|u| BORING ID: 0615
| L |a|e| PAGE: 1
| ] o Jr]z] MATERIAL CHARACTERISTICS | PID |
1 DEPTH | T e | E| _(MOISTURE,CONDITION,COLOR, GRAINSIZE, ETC.) 1 (ppm) |
]l  0.0-0.2 | excxxaoxxx | | ¢ |Aspbalt | 1
| 0.2-2.7 {7/7---177]1.9] c |clay, xed brown, soft, silty, wet, (£ill) | |
| [777-==111} | ¢ | | |
L [220==crtfl L c | | 1
| 2.7-74 [727~-2111] | ¢ |clay, silty, slightly sandy, red brown, firm, wet, carbonate filaments (not £ill) | 0.0 |
l |111-=111]2:0] < | | |
l [110met11] | < | | |
| \101-=st01] | e | | |
I [t10-st10] | < | | :
{ [777--2177]5.0] < | | |
| 17--ert1] | < | | !
| [127-=x111] | ¢ ] l 1
l Vtl=anstt] | c | 1 1
| 7.1-8.0 |#77%+--//|2.0] ¢ |Glay, sandy, red brown, silty, wet, carbonate filaments, dark brown | 0.2 1
] Wirws—ott) | e | ] 1
I 8.0-9.8 l"""""*!g:ﬂ.l [ |&n§, fine, moist, moderately dense, light brown, no odor l 0.0 ]
l |ttttitt'i| ‘ o4 l I ]
| Jarweseree] | c | ] 1
1 9.8-10.0 |#x+000*+%| | ¢ |Sand, gravelly, moist, dense, light brown, some clay infilling _ | 1
] _10.0-10.6 |///000///110 | ¢ |clay, gqravelly, wet, hard, red brown, no odor | 1
| 10.6-11.3 |///—-*t//| I c ]gl_:_az, silty, eandy, soft, red brown, wet, no odor ‘ I
| e pry | |
11.3-11.7 }///==++//] | ¢ las above but with hydrocarbon odor and black I i
| 11.7-14.2 |##¢-=-%ve]12 | c |Sand, medium, silty, moist, dense, red brown, no odor I |
| [eosmmmree] <] | |
| -l | |
| feremmens] ] | |
| jeeeon-wevr]iq | c | | _ 1
] 14.2-15.8  |+++000*++| | ¢ |sand, very gravelly to 2", subrounded, sandstone and lime rock, some clay ] g.c ]
| |##+000«*+|15 | ¢ |infilling, no odor, dense, multicolored, light brown 1 1
’ 15.8-17.8 IOOON//OO, l c lGravel, sandy, clayey, dense, brown, no odor, water bearing | 150 |
l Jooor=//00]16 | < | : l
l Jooosss/00| | ¢ | | l
| [ooosss/oo| | ¢ | Bl 1
l 17.8-19.0  |swsvwrswe| | ¢ |sand, coarse, red brown, wet, strong hydrocarbon odor, dense [ 303 |
| [erevmeeelis | ¢ | | l
| Jawsrwwrws] | ¢ | ] 1
l 19.0-22.6 I**t*w**'* _1_9__| [+ |Sand, fine to medium, dense, red brown, water saturated, hydrocarbon | 21¢ l
I I*ﬁtfi**tﬁ] l [o] lOdO!-' I |
I !a««*-‘twul l Cc I I 1
I |wttt**rtwl I C l I I
I "ttt*titt, , C ’ ’ }
I Itt*t***ttl | C l l t
l |t**0tait*l22 l C I I ‘
22.6-23.3 |n~//oo~~{ ’ c [Sand, clayey, water bearing, red brown, scattered gravel, odor f 2032 {
lel i i
|
!

J*ex//00%%]23

AND TYPE OF BORING:

4*-1/4" HSA

LOGGED BY: WEZK
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. PRECISION ENGINEERING, INC. FILE #: 95-0
PROJECT: RPI ELEVATION: 6956.0
LOCATION: East Side of Tank LOG OF TEST BORINGS TOTAL DEPTH: 35.0
451 ' LOGGED BY: WHK
| | | s DATE: 3-23-95
| |sia] STATIC WATER:  15.0
| P | ¢ | »| BORING ID: 0635
| L fa]r| PAGE:
| ] o Jr]z| MATERIAL CHARACTERISTICS PID
1l peprm | T ||| (MOISTURE, CONDITION, COLOR,GRAINSIZE, ETC. ) (ppm) {
| 23.3-25.0 |t"000'*'| I c |§§2§, coarse, gravelly, loose, water bearing, black to dark grey 180 l
I l*"OOO""L' c | [
I !tttooOtttl ' c l ’
| | +++000ww+]25 | ¢ | 200 |
| |ttt000Qt'| I c | '
| ItttOOOtt'l I c | l
‘ lﬂitOOOﬁi'l | c I l
I [+evo0oues] [ ¢ | I
| [erscoomee] | ¢ | |
J_ ,'inOO"'lZB I [+ I i
| 28.4-30.0  |-cmaceeae | | ¢ |cEmxrE rormarrON
| | --------- I | [ I§§§lg, green, sandy, hard, moist, no odor 0.0 [
1 E— | lc| !
| 30.0-33.4 Jommmmmmme |30 | ¢ |shale, red brown, green interbedded, sandy partings, slightly blocky I
| I | C |somewhat sandy, laminar bedding, moist ]
| E— | el i
| E— | e I
| [ e |
| R | lel |
L fommmmo e {33 | ¢ I3
| 33.4-34.2 |OOO*~OOOO| ] |Conglcuerate, hard, weakly cemented, few pebbles and very coarse sand, moist |
N |000++0000[34 | ¢ |to wet, multicolored I
| 34.2-35.0  [emmeeeeee | C |shale, red brown, hard, moist 0.5 b
Jmmmmoanen Jas e ] '

™D

|end 4:45p
|pull auger, depth of water 15.0 @ S5:30p
lbackfill with bentonite slurry from bottom of boring

2
I
]
I
I
I
|
|
I
I
I
I
i
I
I
!
|
I
I
I
|
I
| ‘ [
|
|
|
|
I
I
|
I
| |
I I
I I
I I
I I
I I
I I
| |
I I
| |
I I
I I
I I
I I
I I
| I
I I
|

[

L

ISIZE AND TYPE OF BORING: 4°‘'-1/4" HSA




‘II' PROJECT: RFI

LOCATION: N. Manway, Tank

DEPTH

PRECISION ENGINEERING, INC.

453 LOG OF TEST BORINGS

(=2 ]

I I
I |
I I
I I
I I

W e >» 0 n

| T |

FILE #:3
ELEVATION:
TOTAL DEPTH:
LOGGED BY:
DATE:

STATIC WATER:
BORING ID:
PAGE:

95-~018
6951.5
35.0
WHK
3-27-95

0636

MATERIAL CHARACTERISTICS
(MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.)

PID
{(ppm)

0.0-2.6

[trr0r1111]
[1210211¢7]
V271011111
[£/70/7/77/]2.0]

I
I
I
I
I
|
I
I
|

slightly gravelly to 1.5, stiff, red brown, wet, some odor € 2.1°*

2.6-3.1

{17100etrr] |
1 £74xe%/11]3.0]

Clay, sandy, firm, wet, red brown

. ._..__..E. e — e —
=
(]

280

3.1-3.9

[tttt'tt*tl [

:

d, fine, red brown, loose, moist, odor

300

3.9~-4.1

[4//%%w//7]4.0]

|clay, sandy, red brown, moist to wet

4.1-5.5

ltttOOOtt'l |
l't*OOOittIS,OI

|red brown, moist

|Sand, medium to coarse, gravelly to cobbly, some grey staining, odor, overall

280

5.5-7.0

|ttt---tt'| l
li"——-'t" ,

[t*'-—-ﬁ'tl I

|Sand, fine, red brown, silty, moist, loose

l
[

180

7.0-8.0

|777---117]2.9]
1///-==4271 1

lcla P

silty, wet, soft, brown, slightly black staining, odor

8.0~-8.8

|///-==17/]8.0]

|clay, silty, brown, wet, firm

150

8.8-9.1

| #++000* %] |

|sand, gravelly, red brown, odor, loose, moist

110

9.1-10.7

J71100/111)39.0|
|t7100r277] ]
£¢/00//7/]10 |

]Claz, slightly gravelly, firm, brown, odor, wet

|

10.7-15.0

| +00000++ |

I **Q0000* * |_LL
|-'ooooo.'|
’tiOOOOOtt!
I iioooOOtil

l “"00000"'"
I**ooooov¢’
I **OOOOO“*I

I ttOOOOOtQI

| ++00000++|15_
|ttO°OOOt'I

'*’ooooovt‘
[tiOOOOOtt (
I'*OOOOO"|
I wtOOOOOtt'
J *'OOOOO**I

N
.
w
LY
~

~

odor

very gravelly, dense, grey to brown, rounded to subrounded, some rock to

{(sandstone rock € 15.0'-pulled sampler, drilled 8*, replaced sampler and continued)

320

19.0-19.5

|+ +00000**[19

|As _above but black, water bearinq, odor

180

19.5-22.9

[7701-1117]
Vr102-1111)
[7277-1177]
[7727-1711]
[7777-1111]
7011-1717]22_]
l220-41248 |

I
I
|
|
I
I
|
|
I
!
I
waooooo**] }
I
|
I
|
|
I
|
I
I
I

000000 aalojnnoo0ao0a0ao0a0a006a0a0a0a0a0o00jlaoooajnalooloonainajpfofa ajeo ao a0t~ x » @0

I
I
|
I
|

lclaz, slightly silty, some laminations, soft, wet, sticky, weak odor, red brown

22.9-23.6 _ |ooo///000[23 | ¢ |Gravel, clayey, water bearing, brown, dense, slight odor

1
I
1
I
I
|
I
l
|
|
|
|
|
I
|
|
|
I
|
|
|
I
|
|
I
I
l
I
|
I
l
I
I
|
I
I
I
I
I
|
|
I
|
|
I
|
|
I
|

20C

'{lI.L-————-—-———-—-F-P———————-—u————————-—n————————n——L———-F—~——— ——f——f—— —p—— — p— f— —— —— —

l§IZE AND TYPE OF BORING: 4'-1/4* HSA

LOGGED BY: WEK




' PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: RFI ELEVATION: 6951.5
LOCATION: N. Manway, Tank 453 LOG OF TEST BORINGS TOTAL DEPTH: 35.0
LOGGED BY: WHK
| - DATE: 3-27-95
| Is|a] STATIC WATER:
| P | c{n| BORING ID: 0636
| L | afe| PAGE: 2
| i o REERA MATERIAL CEARACTERISTICS | PID |
]l _ peerH | T LE | E | (MOISTURE ,CONDITION , COLOR,GRAINSIZE ETC. ) | (ppm) |
| 23.6-24.8  |e--4eveee| | c |CHINLE PORMATION | |
1 |-——*++———124 | ¢ |Shale, sandy, wet, grey green, slight odor, hard | 30 |
1 24.8-25.0 | ] | ¢ |shale, red brown, hard, moist, no odor, some qreen laminations | 2.0 i
| 25.0-29.3 l---tv:t-—-l 5 | c I'_Shn;le_, sandy, fissle, green grey, no odor, moist, hard ] 2.0 ’
| |-mmrereme] | ] I !
| |=-wereeme] e ] | I
| |--serme] e ] | !
| [-emereee| e | !
| Y | !
| |--mrereeefae | c | | I
| IR | i
L [somtvsmnn]2s | c | | |
1 29.3-30.0 | | ¢ |shale, fine blocky, green grey, no odor, damp, hard | .0 1
| 30.0-35.0 I |30 | c |shale, blocky, red brown, moist, hard, slightly fissle [ 0 ]
| [ | el | i
I |-weemmen | del I 'I
| | --eeeeees | del | !
| B K | |
| |-mmeees | el | :1
! | --emmemen | lel | |
| [ -memeee |l | |
| | -omeeemee | del | |
| | -eemmee | el | |
i [cmmmmeeo f3s | c | ! 1
I TD l | I |pull auger 11:00a l I
] | l l Ibackfill with montmorillonite clay and hydrate (13 50% bags) I I
I I [ I I
I | | I I
| I [ | I
I | | | |
| I 1 | |
I I . | I
I I . I I
I I A I I
| I [ I I
I | [ I I
| I [ I |
I I 1 I I
| I [ | I
I | Ll | |
| | [ | |
I | . I I
I | . I I
! | bl I I
‘ I [0 | !
| L1 1 | !
LOGGED BY: WZX |
_ i

|SIZE AND TYPE OF BORING: 4°'-1/4"

HSA




‘II' PROJECT: RFI

LOCATION: N. Manway, Tank

567

{
|
I
I
I

Ot w
M P 00

DEPTH | T

PRECISION ENGINEERING, INC. FILE #:

ELEVATION:

10G OF TEST BORINGS TOTAL DEPTH:
LOGGED BY:
DATE:
STATIC WATER:
BORING ID:
PAGE:

95018
6945.6
40.0
WHK
3-22-95

0637

MATERIAL CHARACTERISTICS
(MOISTURE,CONDITION, COLOR,GRAINSIZE,ETC. )

PID
(ppm)

0.0-4.6 [177e%e11/
[711%%%111
|[777%2<t11]
[777%%=t11]
[711%%%111]
[721%%et11)
[777%xwt17]
[/2/+2%/77]4.0]

1.0

I
I
|
I
I
|
I
I

!
|
|
I
I
]
I
I
I
I
|
|
I

Clay, sandy, coarse, gravelly, wet, soft, brown, no odor

0.0

4.6-6.9 l"'tttitt! l
|ittttf."|5 0|
‘tittii*t'l ‘

, t""tt*'l

‘t"'iﬁ."l J

I
I
I
I
I
]
I
I
I
I
I
|
I
|
I
I
I
I

|

Sand,

red brown, coarse, loose, wet, rounded pebbles

6.9-8.7 |£77-~=%+/]|7.0]
[777~==2x/| |
[/ momnst| |

Iclaz, silty, very fine sandy, brown, soft, wet, hydrocarbon odor (old)
|odoz only below 7.5¢

8.7-9.3 [7215eet27] |
[777%e=t/7]3.0]

Clay, sandy, brown, soft, wet, odor

ey e femr mrm e e ey e A Seem v e e — — i — S f ——

9.3-12.0 |ttttttt'*| '
|ttt*ittttl '
Ittwft*ttql |
I".."ﬁﬁﬁl l

Itt't'ttitl AJ

£

fine, light grey, loose, moist, odor (old)

12.0-~13.3 I"°°°°*"Ill_|
lt«ooootrgl
[btoooo*wt]13

£

~

very gravelly, moist, brown, some cobbles, dense, odor

13.0

=

13.3-16.7 I't"ttt*tl
lﬁﬁ*'*“f"l

li*f*'*t*il

ltttwt'ttﬁl

,iittt*t"lls

E

coarse, red brown, dense, moist, odor, some pebbles

10.0

]
,tttttwtttl l
1

16.7-17.2  |///*=~/1/]
1 /7/exess7]27 |

, sandy, very wet, soft, brown-grey, odor, saturated (not water bearing)

17.2-19.1 lt**fOOtt'I l
,ttt*oo...' '
l*i"oo'fﬁl AJ

B E

I
{
|
I
|
I
|
|
I
!
I
I
!
|
I
|
|clay
|
|
I

fine to coarse, some pebbles, odor, saturated water bearing

250

19.1-20.5 [-===mmmee {18_|

|cuanx FORMATION
IShale, green to red brown, laminar bedding, blocky structure, hard, moist

80

20.5~25.0 {=mmmmmme ]

!

00000 00000000 00000 oo0ajonaojlanonaoanljoalaacaloanonaoloaancnooananooniiboxwx>»aa

I
|
|
|

[Shale, green, fissle to blocky, moist to wet, hard

1
I
|
I
|
I
I
I
|
I
|
|
|
|
I
1
I
I
|
I
|
I
|
I
I
|
|
I
|
I
I
|
I
|
J
I
|
I
I
]
I
|
|
I
|
|
I
|
|

i
]
I
|
|
|
|
|
|
4
|
|
|
|
1
|
I
l
|
i
|
|
|
|
]
|
|
]
|
|
|
|
|
J
|
]
|
|
]
|
I
i
|
|
|
|
‘ [— |

JSIZE AND TYPE OF BORING: 4°-1/4" HSA

LOGGED BY:

WEX




I
I
I
I
|
I
|
I
I
I
|
|
I
|
I
I
|

Ibackfilled with bentonite @ 6:35p

I
I
|
I
|
I
I
I
!

LOGGED BY: W=X

‘ PRECISION ENGINEERING, INC. PILE #: 95-018
PROJECT: RFI ELEVATION: 6945.6
LOCATION: N. Manway, Tank 567 LOG OF TEST BORINGS TOTAL DEPTH: 40.0
LOGGED BY: WHK
| | 1s]| DATE: 3-24-95
| | s]a] STATIC WATER:
| P | c]mj BORING ID: 0637
| L la|e| PAGE: 2
| | o jr|t| MATERTAL, CHARACTERISTICS | e |
| DEPTH | T |2 | 2| (MOISTURE, CONDITION,COLOR, GRAINSIZE ETC.) | (ppa) ]
I | --------- I I c |continued from page 1 I l
I |-wneeeeee l2e | < | | I
| P— | lel | [
| 25.0-30.0 | --------- ILI [ ILhal_e_, green, some slightly grey banding, fissured, fissle, moist to wet, hard I 2.0 I
I froemnnnms | el ! |
I | --------- | I o Istop drilling 4:00p--wait for analysis I ]
] | === | | ¢ |additional sample required @ 5:20p | |
| |wmemneee | el | I
I |-oneeeeee | el | 1
I |-enmemem K | |
| [ | el | !
! [ | el | !
| |-emememen | el | I
I |-emmeeees lao | < | | I
| |-weemeeee | el I I
| |--mmemem | el | !
| |-enmeeees Y | I
| [ -wmmemee K | |
| |-mmnnee |l | I
| — e | I
L P— | lec] | !
| 34.1-37.5 |----+*+--|34 | ¢ |shale, sandy, green, hard, moist, blocky, slightly laminar | 0.0 i
| |-emereee] ] | |
| |-wmeee] | e | I |
| |-werere| e | 1
| |-wmreee| e | |
| |-wmreee] e I |
| |ommrre-—]37 | ¢ | ] 1
I 37.5-40.0 ln-'.H.nml [§] |Sa_ndstone, green/yellow specs as limonite, jointed, weak carbonate cementation I o.c ]
I "*'H'**I c |some carbonate infilling in joints, moist, hard I ]
l i."H*O*I c | | l
l tﬁti-‘—.—'i*l C I l I
I 'Qti“*"l c l I I
l tttiHQ*bldo c ' I J
| TD | |drilling stopped 8 5:50p | ]
| I I
| | |
I I |
I | |
I | I
| I |
I I l
| I I
| I I
¢ —
i i
{
|

|SIZE AND TYPE OF BORING: 4'-1/4- HSA




' PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: Tank 569 ELEVATION: 6947.1
LOCATION: Adjacent to South LOG OF TEST BORINGS TOTAL DEPTH: 45.0

Manway, Tank S69 LOGGED BY: WHK

| b s| DATE: 3-22-95
{ |s|a] STATIC WATER:  None

| P } ¢ mn| BORING ID: 0638

} L |a] 2] PAGE: 1

| | 0 fz o] MATERTAL CHARACTERISTICS | PID |

L. opeerm i T |l =] {MOISTURE, CONDITION, COLOR,GRAINSIZE  ETC. ) |  (ppm) ]

| o0.0-3.4  |/7/-=~/77} | ¢ |time in 10:00a--PID calibrated 0.54 hexane ] |

| [771--~117] | ¢ {clay, silty, some gravel in upper 6%, wet, soft | oe1.8 |

I 111-=<121] | € | | a

| |#77-==117]2.0] < | | 0.3 ¢ 2.3" |

| [227-=21t] | c | | 540 ¢ 2.8- |

j [£4/===/7/13.0] ¢ | | 1

1l 3.4-4.0 [///7%2x77/] | ¢ |clay, sandy, some odor, red brown, wet, soft | 1

| 4.0-5.6 |##n///#nela.0| ¢ |sand, clayey, some odor, red brown, wet to moist, loose 1000 @ 4.2+ |

| |swsttrens] | e | | |

L |nee/stesn]s.0] c | | 1

] 5.6-11.3 l///--"//l I c I_Clt_lx, silty, sandy, blocky, red brown, firm, wet | g

| |/77-~w%t7|620] < | [>1438 ¢ 6.5

| [117-ver1] | < | 1 ]

l [110-wst1] | ¢ | | ]

| [111-eett] | e | ! n

1 [117=eett] e | | iI

| [/17-ces11] | ¢ | ! ]

! |111-=es11]5:0] < | | |

| [#27-=exr7| | ¢ | [>1438 ¢ 9.5

| [/07=ws11]20 ]| < | 1 ]

| [701--+=17] | ¢ | | i

L [2//==we//]12 ] ¢ | ] 1

L o1v.3-1x.9 277441 | € |Clay, firm, red brown, wet | 1

L11.9-12.1 |#ewwswwwwe]12 | C |sand, wet, loose, red brown, weak hydrocarbon odor | |

| 12.1-12.4  |///7477271 | ¢ |clay, firm, red brown, wet, oder i 1

1 12.4-33.3  |///-==///113 | c |clay, silty, slightly sandy, soft, red brown, odor, wet [300 ¢ 13.3° |

] 13.3-13.9 |///**-=//] | ¢ |clay, sandy, silty, soft, red brown, odor | 1

1 13.9-14.8 |///++////114 | ¢ |clay, firm, some carbonate streaks, brown, wet | 1

L14.8-15.0 [***--t***];[ ¢ |sand, loose, ailty, red brown ] |

| 15.0-15.9 |///***///|i| c |§_1_ax, sandy, red brown, soft, wet, odor [ (

L [/17eswstf] | c | | 1

| 1s.9-17.7 |###-~-wex|16 | c |sand, silty, moist, light brown, loose, strong hydrocarbon odor [ |

l [svemmmee| | <] u |

L |wwwamowwn}r7 | ¢ | |>1438 & 17.6€}

| 17.7-18.8  |///-~-t//| | ¢ |clay, silty, wet, light brown, soft, sand lens 1+ | |

1 [£27-==47/]18 | € | [ i

' 18.8-21.3 |**'///**'| I c |y_;, clayey, moist, hydrocarbon odor, dense, brown, jar sample € 20.0°' l l

l |ewersrene|ss | < | | !

l [exesrenx| [ < | [ (

| |tt~///tt'|g_o_| c I l €50 ¢ 20° I

| Itit///t*ﬁl l [o} | I l

1—_7 fwew///eew{21 | c | { !

l 21.3-23.7 ,///**'///I | (o} ,_C_lgz, sandy, wet, hydrocarbon odor, soft, brown to red brown J |

| V117ewerrr| | < | | |

‘ {727eeertr| | < | | l
1/27%%=t/7123 | ¢ | | |

LOGGED BY: WEK |

|

ISIZE AND TYPE OF BORING: 4°'-1/4° HSA




‘ PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: TANK 569 ELEVATION: 6947.1

37.5-40.0  |/7//771117] |Top of CHINLE FORMATION

[711011111)38_

|C1a , mottled green blotches, shaley, (weathered in-situ?), moist to wet, hard

Iborlng abandoned and backfilled with highyield montmorillonite clay (bentonite)
jat_1:35p

LOCATION: Adjacent to South 1OG OF TEST BORINGS TOTAL DEPTH: 45.0
Manway, Tank 569 LOGGED BY: WHK
] | s DATE: 3-22-95
| | s | a] STATIC WATER:  None
| Jein] BORING ID: 0638
| L |aje| PAGE: 2
| | o BREN MATERIAL CHARACTERISTICS | PID |
1 DEPTH | T |E]l B | (MOISTURE, CONDITION,COLOR,GRAINSIZE, ETC. } | (ppm) 1
I 23.7-24.8 I"'//""I | c |Sand, slightly clayey in laminations, wet to moist, loose to moderately dense | I
] |*+v//ouwn]24 | ¢ |s8light odor (sweet) | |
| 24.8-25.0 I*wttt*t-'l | ¢ |sand, (sandstone rock @ 24.8'), moderately dense, light brown, moist | 60 8 25 |
| 2s.0-28.3 I*ﬁ-tﬁt'-*|2 | ¢ |sand, slightly gravelly below 27.5', moderately dense, moist, slightly sweet | |
| [#+ewsvwsw| | ¢ |hydrocarbon odor | |
| It'«tttwtt*l | [o] l | !
| [ronnvare] [ < | | I
| l't'ﬁtttt'l I C l I '
| ]'ﬁtQQOtt'I I [od I I I
1 [eswvoowssl28 | ¢ |sso @ 28.0° |
| 28.3-30.0 ]ooooo/ooo| | C |Gravel, some minor clay, sandstone gravel and cobble material, moist, dense I ]
| IOOOOO/OOOI I c Imottled red brown, strong odor l 1
1 looooosooo| | ¢ | | 1
| 30.0-30.5 |00000/000}30 | c |as above but saturated with fresh gasoline odor [oso @ 30.0° |
I 30.5-32.7 I///*"///I I c |C1a , sandy, firm, brown, wet, hydrocarbon odor |1200 ¢ 30.3-]
| [177%sxt17]31 | < | | |
| [1272ex117] | < | |
] [427exvsr/]32 | ¢ | ]
| 32.7-36.1 |///‘--'//| | c Iglgz, silty, some sandy zones as infilling in joints or cracks, wet, firm to I
l |///—---//|3 | c lvery firm, few pebbles; 33.3'-33.6', breaks into blocky fragments @ silt seams I
I I///——-*//l | c ,at random angles, weak hydrocarbon odor |
| [727--=217} | < | !
| [727-==2t7} | e | i
| }/7/wamett)35 | c | 32 ¢ 35.0" |
] [£2/=m-stt] | € | I
I 36.1-37.5 Inwooon-IB ] (o] ISand, very gravelly, gravel to 1.5", subrounded, sandstone pieces as fragments |
| |*+*++000***| | c |black staining to 37.0‘, moist |
1 ]wf.ooo*t*]g | ¢ | |
e |
| e |
| < |
| < |
| ¢
| ¢
| c
| €
| ¢
| ¢
| ¢
|l ¢
| ¢
| ¢
| c
| ¢
|
|

I
]
I
|
I
|
I
I
]
|
|
|
I
I
I
I I
]
I
I
I
|
I
I
|
|
|
|
]
I
|

I
I
| {722111111] |
| V701170117]
f [£21112111] | 1
| 40.3 [--—++----]40_| c |Grades to 70 ¢ ¢0.0° |
I |---++-—-—| ]Shale, carbonate nodules, hard, red brown, moist to wet I
I B |
I |-~erteme] || |
| S LT |more carbonate @ 42.31-42.6° |
| ||| € | |
| |=o—tt-===]43 { !
| 43.5-44.5 |—mmwwraee| |shale, sandy, laminated, moist, green grey, hard, fissle |
l [mmoeewoa-]a4 | i
I 44.5-45.0 l ————————— | |Sba1e, fissle, dry to moist, brown, hard, light green grey last 1.5*" I
| | — [45 ] 15 & 45.0° |
".’ | I . . . . . . : . I
! ] : '
. LOGGED BY: WZK !
{

|SIZE AND TYPE OF BORING: 4'-1/4" HSA




FILE #: 95-018
ELEVATION: 6948.2
TOTAL DEPTH: 60.0
LOGGED BY: WHK
DATE: 3-20-95
STATIC WATER: 44.3
BORING ID: 0639
PAGE:

PRECISION ENGINEERING, INC.

. PROJECT: Tank 569

LOCATION: See Boring Plan LOG OF TEST BORINGS

[

ot N

MATERIAL CHARACTERISTICS
{MOISTURE, CONDITION, COLOR,GRAINSIZE, ETC. )

PID
{(ppm)

15 I B I ]

DEPTH T

| I
I |
I I
| I
I I
] |

0.0-2.0  |//0ox00//|
}7700%00// |

|//00+00//]

Clay, gravelly, sandy, wet, soft, red brown

2.0-3.8 |77--0--77]2:0
[77-=0-=11]

[//-=0-=//]

U, I

3.8-4.3  [///exet{/| >1438

1£//%%+/1/]4.0

Clay, sandy, hydrocarbon odor, moist to wet, soft, red brown

.3-4.8 [//7-+e—=1/] 570 @ 4°

Clay, silty, sandy, hydrocarbon odor, wet, red brown, 1" roots

4.8-5.8 |t"--—t--| Sand, fine, silty, red brown, loose, moist, roots 480 & 4.8°

—

Ittt---t't[

—_—

5.8-7.0  {///--=/1/]6.0

I
I
I
I
|
]
I
|
|
Iclaz, silty, soft carbonate nodules give blotchy appearance
|
]
I
|
|
I
]
|
1224===111] ]

Clay, silty, red brown, firm, root matter (1*) and filaments, wet
7.0-10.7  |///%%-=//|2.0 Clay
|///*'--//|
|///'~--//[
|///*t--//]
|777%x==17]
|///~~--//|

, sandy to silty, hydrocarbon odor, wet, soft, red brown
204 @ 7.5°*

330 € 10

TTTTTTTITTrITUIrIrTrrr—

10.7-12.6  |///--/117] 142 @ 11°
[107-=1117]21_
[270--1711]

1///-=7747]12

Clay, slightly silty, wet, red brown, firm, slight odor, 1" root at 12.6°*

e

12.6-15.5  |///«wwe//|

|777+%wst1|

Clay, sandy to very sandy, very slightly bedded, red brown, strong odor 1220 @ 13°

[1/74weet]|
[711%vwstf|
[127%want /|
[£2/*2e>//]15

>1438 & 14°

e e e e e e e ———— — e e e —

R R el m e e T Wpe—

B

15.5-21.9  |wwe///wan|
I"'///'ttl
’«tw///'t«l
|t*t///t'i|
Iitt///t'tl
l*'t///ittl
Ittt///tttl
I...///...l
Ita.///a'tl
‘tﬁw///ﬁ'tl
|,..///.,.|
|tti///tit|
[ eee///wes]

Sand, clayey, slightly laminated, brown to red brown, firm to moderately [>1438 e 17.8

|>1438 € 20+

dense, moist, strong odor

>1438

T T

I
I
I
I
|
I
I
I
|
J
I

21.9-22.8

|ttt"*~'t|2 Sand, fine, loose, brown, moist-odor

|ttf*"ttt|

oM ol o0 0a0a0an0n0a00a0000000a0aaca0nlnononoaonjnaoananoannalooloajalnaoajonaloaanlmtewzyaa

2.8-25.0

|
I
I
I
|
]
I
[
{
|
|
|
l
]
]
9|
|
of
]
of
|
I
|
|
I
{/77%v=<77]10 |
I
|
I
i
I
I
I
I
I
|
|
I
|
I
|
|
I
|
|
f
|
I
|
|
]
|

| e« +000%**]| Sand, gravelly, light brown, sandstone gravel, dense, slightly laminar structure |>1438 ¢ 23"

LOGGED BY: WHK
|SIZE AND TYPE OF BORING: 4-1/4" BSA




LOGGED BY:

‘ PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: Tank 569 ELEVATIONS 6948.2
LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 60.0
LOGGED BY: WHK
| b s DATE: 3-20-95
| |s|a] STATIC WATER: 44.3
| P e | u| BORING ID: 0639
| L | & | » | PAGE: 2
| i o |v]uzj MATERIAL CHARACTERISTICS | PID |
] DEPTH ] T L2l =] (MOISTURE,CONDITION, COLOR, GRAINSIZE, ETC. ) | (ppm) 1
| |#++00%w+x| | C |continued from page 1 ] ]
| |'tﬁootiit"2_4_l c l ‘ I
1 jrevo0swee] | c | | 1
! 25.0-27.4 | #+00000%+|25 | c |sandstone cobble material, sandy, sandstone is white with psolomoline staining |>1438 @ 26.2}
| | #+00000++| | ¢ |dense, strong hydrocarbon odor, free moisture condenses on sampler since 16* [ |
| [++00000%+| [ c | l [
| |+r00000++] | ¢ | | |
1 | ++00000v+]27 | ¢ | | I
|l 27.4-28.0 |ervrwennn] | c |sandstone, hard, no sample taken-refusal to push, (large rock) | I
| 28.0-30.0 |+#%000«w«|28 | C |Sand, gravelly, cobbly, sandstone cobbles are white and hard, conglomeratic @ |>1438 @ 28.5]
I ltttOOOittl l C l29,7- l I
l |t'*000~*" | [ Idtiller note -- 32' drills very soft, 30'-35' pull sampler, PID readings from borel I
] | +#%000w*+ ]| | ¢ jvapor range from 600-700 PID |>1438 ¢ 30° [
| 30.0-30.8 |soo%0+0+|30 | ¢ |Conglomerate, fine to 1/4®, hard ] }
1 | vovo+0Ovo+ | | ¢ | | i
| 30.8-32.8 |7/7+%+/7/]|31 | ¢ |clay, sandy, red brown, soft, hydrocarbon odor, wet (not water bearing) | i
| [£71%=111| | e | f
I [/7/%evsrf]32 | c | | t
| 32.8-33.3  [e+«///+w¢| | c |sand, clayey, red brown, soft, wet, hydrocarbon odor j1080 ¢ 32.8 |
| [*wes//wew]33 | ¢ | ] I
l_33.3-33.9 |/7/==</2/} | ¢ |clay, silty, red brown, soft, wet | i
\[ 33.9-35.0  |///+/////]|34.]| € |eharp contact with above I i
] I///+/////| | c |C1a , red, filaments of carbonate, hard, wet, no odor, sandstone cobble in clay ] f
| 1///+//7//135 | ¢ |matrix (geology note--not formation--eroded and redeposited from above) | #
] 35.1-38.3  |+++000ww+]| | ¢ |sand, gravelly, hydrocarbon cdor, dense, sandstone and silicaceous rock, gravel ] 800 @ 36.8 |
| |«'«ooo~-w|§§_| c |rounded to subrounded--80% is 1", weakly water bearing l H
I |ttto°o**i| | C l | I:
| | ##+000%#+|37 | C |pull sampler 35'-40'--PID reading 800-1100 water on top head of sampler when | i
| |+*+000*++| | c |withdrawn from hole | i
l I«wtOQO*wtl38 ] Lo] | [ ﬂ
| 38.3-40.0  [ecmmmeaa- | | ¢ |cErMLE_FORMATION | 730 € 38.3 |
| | --------- I | (o lshale, clayey, weathered in-situ, hard, blocky, green band 2* € 39.5, red brown, | 340 € 38.8 j
! | | | ¢ |moist | 1
[ 40.0-42.4  [ememeeeee [40_| c [shale, wet (saturated), does not appear water bearing, soft red brown, fine blocky [1200 € 40.5 i
| — el | |
| — | el | |
| [— | el | |
| T la2 | e | 1 1
| 42.4-45.0  Jeccemnoo | | ¢ |sbale, hard, red brown, some green grey mottling, fine blocky, moist } 500 & 44.5 f
| J— | el | j
| | --------- 1 | [of Idrilling stopped € 3:30p, sample downhole fluid @ 4:00p, shows hydrocarbon layer | i
, , --------- ,_j_l C ]PID reading - 800, headspace reading of fluid -~ 1200 , !
L P I el | |
| 4s.0-s0.0 |-=mmmmmee |45 | c |shale, fiesle, red brown, redder when dry, green grey reduction zones of 10* [1200 & 5.5 |
' --------- l I [of lin intervals of 3', green grey from 46.8:-48.0°, dry I !
|mmmmmmeee | _lel | '
WEK |
|

|SIZE AND TYPE OF BORING: 4‘-1/4" HSA




57.2-58.0 |=========‘
| P—

|SIZE AND TYPE OF BORING: 4'-1/4°

. PRECISION ENGINEERING, INC. FPILE #: $5-018
PROJECT: Tank 569 ELEVATION: 6948.2
LOCATION: See Boring Plan 1LOG OF TEST BORINGS TOTAL DEPTH: 60.0
LOGGED BY: WHK
| | | s DATE: 3-20-95
| |s|a] STATIC WATER:  44.3
b2 je|u| BORING ID: 0639
| L [a]|r] PAGE: 3
| | o |rjz| MATERTAL CHARACTERISTICS ] PID ]
] DEPTH | T el e (MOISTURE, CONDITION , COLOR, GRAINSIZE, ETC. ) | (ppm) |
| |- | | |continued from page 2 { |
| [ sr] | | |
| E— Bl | |
| [— ] | |
! N ] | |
| [EEE— | 1 | | 317 € 45.5 |
| E— Bl | !
L O Iso | | | 1
| ] | | |hole allowed to remain open 1 hr--it is believed product flows down hole | i
| | | | |and contaminates soil between sample intervals. -- suspect zone 35'-38° | {
| | I l I
I I l | |ream hole to 13" with little difficulty to 50°* set 10" PVC casing--slip coupled | I
| | | | |and screw set, hole remained open to 48', set casing easily to 50°', plug inside I ]
] | | | |of casing with S0# - 1/2° bentonite pellsts, hydrate pellets | ]
' | | | |set 1* tremmie tube with some difficulty as hole was beginning to swell closed | ]
| | | | l
| I | I {qrout outside annulus with 8-94# bags cement, S0# high yield bentonite, approx 100 | l
| | | | ]gallona of fresh water | |
| I [ | !
| TD (day 1) I | | ]finish clean up 10:00p l l
|~ l I | |
| Begin day 2 | | | |begin drilling through casing 03-21-95 @ 12:10p | |
| | | | |2* of product measured on water placed inside casing 03-20-95, light phase amber | |
[ I l | |product. Product then water pumped from interior of casing. I I
| | |
] I } I IS' of plug in bottom of casing, upper 3' bentonite pellets lost bottom "soup®-- | |
| ] ] |appears to be free of product however | |
| | | | |drilled 4' with continuous sampler, encountered refusal @ 54* with continuous | |
| | ] | |sampler, pulled sampler and drilled to 55° | |
| | L1 1 ] !
] 50.0-~55.0 l --------- l lég_lggg;g, fissle, hard, red brown, dry to moist, no odor, some siltstone lenses, very [ 0.0 I
' I ————————— I I ldifficult to auger drill with continuous sampler, dry 8 55° [ |
| [— L1 | |
| - ] | |
| - . | |
! f-mmmmee o 1 |
| [ Lo l |
| I 1] | |
| R ] | |
| [ L | |
I 55.0-57.2 I*""""l |_§_|Sandatone, dry, hard, red brown |
l l'i"'ﬁ"ﬁl | I I l
| I""'*"'I | | | |
I I*t*t’ttttl I I ! I
| 7 ‘Shale and Siltstone, red brown, hard, dry , f
|- ] !
|
|

HSA

LOGGED BY: WEK




. PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: Tank 569 ELEVATION: 6948.2
LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 60,0
LOGGED BY: WHK
| | s | DATE: 3-21-95
| |s|aj STATIC WATER:  44.3
| P | | u| BORING ID: 0639
| L |]a|r| PAGE:
| o fnjo| MATERTAL CHARACTERISTICS PID
DEPTH | T |2l E| (MOISTURE , CONDITION, COLOR, GRAINSIZE ETC. ) (ppm)
58.0-58.6  |#wwswernelsg | sandstone, hard, white to light grey, water bearing
58.6-55.5  |#%=—me- »e| |Sandstone and Shale, interbedded, water bearing
[o4cmccnelso | | .
59.5-60.0 |-~-w~*t~f| Isandatone, white to light green grey, water bearinq, very hard, sample may be 12
jeseenwerrlsn |slightly contaminated with clay fines from drilling
TD | | |stop drilling S:lo0P
|aamp1e method--2* split spoon sampler driven
fwater level @ 5:20p--~-44.24', water appears to be filling casing rapidly
|decision made to grout immediately. Drilling believed to penetrate water bearing
Iaandatone member of the Chinle (Sonsela).
|stabilized water elevation not determined.
lgrout to surface, clean up, finish--7:30p
{
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.
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]
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|
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LOGGED BY: WHK

|SI2E AND TYPE OF BORING: 4'-~1/4" HSA

OGSy Uy RSO PRUpUI RS SpUY SRS LSS 0 S




. PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: RFI ELEVATION: 6944.0
LOCATION: Harketing Tank 3 LOG OF TEST BORINGS TOTAL DEPTH: 30.0
LOGGED BY: WHK
| | | s | DATE: 3-24-95
| | s]aj STATIC WATER: 15.2
| P e M| BORING ID: 0641
| L RYRA! PAGE: 1
| [ o |r]uz| MATERTAL CHARACTERISTICS | PID |
| DEPTH ] T |2l E| (MOISTURE, CONDITION, COLOR,GRAINSIZE,ETC. ) | (ppm) |
|  o0.0-0.9 | i | | ¢ |start 9:15a PID calibrated with span gas 61 | ]
. |#*##—wwwvw|1.0| C |Sand, silty, red brown, moist, loose | 1
I 0.9-3.1 |///--+///l | c Ig;gz, silty, stiff, wet, red brown, odor, some carbonate filaments and scattered | 15 |
| |777--+117] | ¢ |carbonate nodules | ]
L [17==4447] | c | l ]
| 3.1-400 |t~-ooo~'t|3 9] ¢ |sand, gravelly, red brown, loose, some gravel to 1.5°, moist, hydrocarbon odor | 280 |
- |+++000ex+| | c | | |
l 4.0-5.0 !///00*///'4 l c ]g;gz, gravelly, some sand, red brown, wet, stiff, weak hydrocarbon odor l 300 '
I [22700x/7/) | c | | |
|  5.0-8.5 {/77++77/7]|5.0| c |clay, red brown, stiff, wet, some carbonate filaments and occasional carbonate | 150 |
| |#774++7777] | ¢ |nodules, slightly blocky (fine), odor | [
| |7774+1117] | ¢ | | |
| [777++2777] | c | | [
| [7274+1201] | < | | |
| |777+47217] | ¢ | | |
j [42/4xs47/]8.0] ¢ | | ]
1 8.5-8.7 |www///eww] | ¢ |sand, clayey, loose, red brown, moist, odor | 50 |
| 8.7-11.0 |777/--++/7]|2.0] ¢ |clay, eilty, red brown, stiff, carbonate filaments and nodules, blocky (fine) | 220 |
| |777--++11] | € |slightly fissured, hydrocarbon odor | |
| |#77--++77|20_] < | | |
l._‘ [/27==++/7] 1 e | | i
\ l 11.0-13.9 I*"---/'*Ill | c |Sand, silt, clay interbeds to 1" each, red brown, wet, odor, soft/loose I 300 I
N s | |
| [renmmctoe] < | | |
| Y | |
| [renmmeree] | < | | |
J_ |rewaaser]l | c | | 1
] 13.9-14.7  |ees//wwx+{14 | c |Sand, fine, slightly clayey, red brown/purple, saturated, odor, loose | o6 |
1 14.7-15.2 {771 711] | ¢ [clay, sandy in streaks, soft, purple/red brown, wet, odor | 200 1
| 1s.2-17.4 |#*«///+%+|15 | C |sand, clayey, water bearing, soft, hydrocarbon odor, laminar banding | 150 |
| I'*'///"'I l [ |brown to red brown [ i
| ensttree] e | | |
i ewssrrene] | | | l
- eves//uen]ng | c | | _1
| 17.4-18.4 ltt*---***l | c |§i£§ fine, silty, water bearinq, loose, red brown | 210 |
1l [#re———sesfig | c | | 1
I 18.4-20.0 l'*'--//*'l f C |§3£g silt, clay interbedded, soft/loose, odor, wet, (not water bearing), red brown| 1.0 l
| [reemetros] | | | |
L [#ee-cs/ee] | c | | 1
| 20.0-21.3 |t*t**'tt*| [ [ | , fine/medium, laminar, water bearinq, loose, red brown | 0.0 ‘
| [resevenee] [ < | | |
L [eevvessealar | c | | 1
l 21.3-25.0 l///--**//l | © ]_lgz, silt, sand, interbedded, mainly clay, sand/silt in <1* bands, and are ] 2.0 i
| I///—-'*//l [ [o} Iindividually laminar banded, brown to red brown overall, not water bearing I I
,///--**//l ! c Ino odor | |
[£77-=x+//) ] c | ! 1
LOGGED BY: WEK |
IS12E AND TYPE OF BORING: 4:'-1/4* HSA 1




I'II' PROJECT: RFI

PRECISION ENGINEERING, INC. FILE #: 95-018

ELEVATION: 6944.0
LOCATION: Marketing Tank 3 LOG OF TEST BORINGS TOTAL DEPTH: 30.0
LOGGED BY: WHE
| | | s | DATE: 3-24-95
| | s | a] STATIC WATER: 15.2
| P fec|ml| BORING ID: 0641
| L jaje| PAGE:
] o Jrn]z] MATERIAL CHARACTERISTICS PID
DEPTH | T el =2 {MOISTURE ,CONDITION, COLOR,GRAINSIZE, ETC. ) (ppm)
[777--%211] | ¢ |continued from page 1
[777-=+772a ]| < |
[/ffmments| | < |
25.0-28.1 |///---///|3§_| [ ICla , silty, wet (not water bearing), brown, stiff to firm, no odor Q.0
[177-==171] | ¢ |
|777-==111] c |
[777--=111] c |
[777-==111] c |
1££7--=11/] c |
28.1-28.5 |///+++///}28 | ¢ |clay, sandy, wet, brown, no odor, stiff 0.
28.5-30.0 |///"*///I c Iglgz, sandy, sand seam 1*, water bearinq, brown, stiff 0.
| 22702111 c |
[777%%5111) c |
|///2we///130 | € |

™ !
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Istop drilling for sample analysis € 10:15a
|1eave auger in hole
llab analysis OK--abandon hole with bentonite @ 2:45p
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[SIZE AND TYPE OF BORING: 4'-1/4" HSA




PROJECT:

Tank 569

LOCATION: See Boring Plan

DEPTH

ot w
W > 0w

| T {

PRECISION ENGINEERING, INC.

LOG OF TEST BORINGS

PILE #:
ELEVATION:
TOTAL DEPTH:
LOGGED BY:
DATE:

STATIC WATER:
BORING ID:
PAGE:

95-018
6947.9
39.0
WHK
3-22-~95
28.3
0642

MATERIAL CHARACTERISTICS
(MOISTURE ,CONDITION, COLOR,GRAINSIZE, ETC. )

PID
(ppm)

0.0-1.3

I
|
I
I
I
]
I

[17-<wet11]
[£/==22///]1.0]

silty, sandy, brown, wet, soft

500 @ 0.3

1.3-2.5

[72214+117] |
|///7++/11]2.0|

some carbonate nodules, wet, firm, brown with white nodules

2.5-4.0

I
!
I
|
I
L
|

|#7wea-ttt] |
V1rweamttty |
[/fw2a=fts] |

e e — — — — e ———

sandy, silty, soft, brown, wet

|
]
| 4.0-4.5

'ﬁtt//-_tild.ol

clayey, silty, loose, brown, wet

44 @ 4.4

4.6-5.4

[7200-1117] |
1/247-4117]5.0]

slightly silty, wet, soft, brown

5.4-8.2

[777%emt?| |
|777%e-=17]
|227%%=-17]
[1779%==11|
|£7/%2==1/]

sandy, silty, wet, soft, brown, fine sands and silts in interbeds 1/2-%-1¢

48 6.3

8.2-8.9

|#72171711]8.0
V272240001)

firm, brown, wet

8.9-10.0

[771%santt]9.0
1£/7%%==//]

fine sandy, silty, very little sand, soft, wet, in interbeds 1/2%-1"

3389.7¢

10.0-11.3

|277712117]10_
|772212217]
12//47744/111 |

I
I
I
|
o|
|
0|
|
I
|

wet, soft, brown

11.3-12.0

|///==%/11] ]

silty, very little sand, soft, wet, brown

12.0-12.9

"ttt//ttillg_]
Itt't//'ttl I

—_
IE ;
I3
B
Lol

fine, slightly clayey, wet, loose, dark grey, black

6 @8 12.56°

I
|
I
I
I
|
|
I
|
I
L
I
|
I
L
I
|
I

12.9-14.0

-

|777-==17/]13 |
1/27===147) |

Ej
P
]

~

silty, firm, wet, brown

| 14.0-15.2

‘iwtf/atttlli_l
Itttt/t*t*l l

|titt/t&tﬁl15 I

[

fine, some minor clay, moist, moderately dense

2.8 14.7°

15.2-16.7

L

I
1
|

l'ti///tttl |
It't///ﬁ*t’ls !

clayey, wet, loose, brown

16.7-17.9

|727%%==t1]
|777%%atf|22_
|£2/ex==11]

£ E

~

sandy, silty, 1/2"-1" bedding, wet, soft

I
I
|
| 17.9-21.2
I
I
I
I

1

|*~///-—~*|1
|..///---~|
l..///__..l

|Qﬁ///_—*tl
[/ //=mxx]

|

, very clayey, silty, bedding and laminations as above, wet, loose/soft

no odor, brown

SN IS N S NN NS N S U S SI— S N SR NI SIS

| 21.2-22.2

I

[707%%%/77]22_
[/17%extl1]

Clay, sandy, fine, soft, wet, brown

| 22.2-23.8
I

|'ittt't*'|

I**ﬁi*ii’ttl

I
I
|
|
I
I
%l 7/ menn] |
|
|
|
|
I
I
|

It*tttt«v'|23

0o o oo o000 ainooaoajonjooagldajnoajaloaonljoalnaooananaloaalnolaonaolnnljaalmprwzy»on

e — — e

R

’

fine, dense, moist, light brown to white

1
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I
|
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|
|
|
I
|
|
|
I
I
|
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ISIZE AND TYPE OF BORING:

4'~-1/4* HSA

LOGGED BY:

WHK




PRECISION ENGINEERING, INC. FILE #: 95-018
‘ PROJECT: Tank 569 ELEVATION: 6947.9
LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 39.0
ILOGGED BY: WHK
| | | s| DATE: 3-22-95
] | s|a] STATIC WATER: 28.3
| P | | n| BORING ID: 0642
] L | afe| PAGE: 2
| ] o BRARY MATERIAL CHARACTERISTICS | PID |
| DEPTH | T |2l =e| _ (MOISTURE,CONDITION,COLOR,GRAINSIZE, ETC. ) _ 1 (ppm ]
| 23.8-26.1 |++000%+w«|24 | C |Sand, very gravelly, dense, light brown, moist, subrounded to rounded gravel | 27 ¢ 25.0: |
| jreco0eess| | ¢ |no odor | I
I [++000wxvr]25 | c | | I
| | e 2000wk we| | ¢ | | |
| _26.1-26.3  |#wwesweses]26 | ¢ |Sandstone cobble | |
| 26.3-27.8 [+ ee000we+| | ¢ |sand, fine gravelly, moist, dense, light brown to white |
l ""Omt"l I C I J 1
| 27.8-28.1 |weewsrssss| | c [Sandstone cobble |7.6 @ 27.8°
| 28.1-31.1 |~--oo----| | c l§ggg, medium to coarse, some gravel, dense, moist, strong odor, multicolored l ]
I |"'m“f"| l c l l l
| It"OO'ii'l | c l I I
| |ttt°0ttt'l c l l I
| |ttt00tﬁt'| C I ' l
| [*es00wers] c | ! |
| 31.1-32.9  |++»00e#++|31 | C |Sand as above--saturated with hydrocarbom product and water |
| |i*t°°ttiﬂ| c | . |>1438 ] 31.5l
I Itttooc-"il C I I
I 32.9-36.0 |-v'ooo-'-| o] |Sand, very gravelly, very dense, strong, hydrocarbon odor, does not appear I
I I'*'OOO"'IJ [+ lsatuzated, anqular sandstone pieces, some subrounded, wet
[ lii‘OOOQ*Q' c I [
I |ttt000t'tl c | [
| Itttoootttl C l l
I |ﬁ'toootiil3 c I |9.9 @ 35.0°
l I"*'OOO**'I C I I
| 35.0-37.1 |0000++*000|36 | ¢ |Gravel, cobbly, sandstone blocks, water bearing, hard, brown
J | 0000+ +000] c | |
| 37.1-39.0  Jememaeeee |37_| ¢ |Tep of CHINLE FoORMATION |
R | C |shale, red brown, hard, shows some green grey banding, (green grey ¢ 38.4-38.9) |
l --------- l [ |green grey appears more sandy in general, fine blocky, damp to dry. I
[ | lc |
39.0 | R —— 135 | ¢ | _jo.o @ 35.0"
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|
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I
J

|pu11 auger, temporary hole covered pending decision on whether to continue drilling]

lor abandon hole
|clean up and decon 5:45p
|50# TR30 1/2 pellets added @ 5:30p

|grout boring from the bottom of bore elevation to the surface with 8% bentonite
Water level 28.3*' 03-23-95 AM

|(montmorillonite clay) and cement grout 03-23-95 AM.

!
|
|
I
!
I
|
|

|SIZE AND TYPE OF BORING: 4'-1/4" HSA

LOGGED BY: WHK
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LOGGED BY: WHK

PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: Tank 569 ELEVATION: 6955.4
’ LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 45.0
LOGGED BY: WHK
| | ] s | DATE: 3-27-95
| | s|a] STATIC WATER:  27.9
| P | ¢ | BORING ID: BG3
| L a2 PAGE: 1
[ | o |n]uzn]| MATERIAL CHARACTERISTICS | e |
| DEPTH | T | E|LE| (MOISTURE,CONDITION, COLOR,GRAINSIZE, ETC. } | (ppm) _ |
]  0.0-0.9 1/7/===171] | ¢ |clay, silty, wet, red brown, soft | 0.0 |
|  o0.9-3.0 |#**/f00*+|1.0| ¢ |sand, clayey, gravelly, wet, red brown, locse, no odor | 0.0 |
| |sestroons| | < | | |
| [vessroon| | c | | |
1 Jx=v/s00%+| | c | | |
| 3.0-5.0 |777--<717]3.0 OI c I_Cl_az, silty, wet, brown, firm, slightly laminar bedding, I 0.0 |
| 111--117] | ¢ | | |
| 111=-117] < | | |
| |/77m=attt] | c | J 1
l_5.0-5.3 |#swoowsr|5.0| ¢ |Sand, silty, wet, brown, no odor | |
] 5.3-5.9 1//7--<7117] | ¢ jclay, silty, wet, brown, stiff, some carbonate nodules | |
| 5.9-8.8 |v#+00%+#v|6.0| c |Sand, medium, some fine gravel, moist, brown, loose, no odor, some gravel to 1.5 | |
| [esvoorses| | < | | |
| |eevoorsss] | c | | |
| [vesooress] | c | | |
| Jewr00rxwe] | ¢ | | |
l 8.8-11.2 l///n:////' I c |%, very fine sandy, wet, brown, firm, no odor I 0.0 |
| [/17%%1111]320] < | | |
| [117%xt117] | ¢ | | |
| [7700e2217] | ¢ | | |
| [777#x2727) | € | | |
L Lzz4x/7/2]10 | | | [
| 11.2-13.0 I///—-'*//I I [ I&lz, silty, sandy, wet, brown, soft, some laminar bedding, no odor I 0.0 I
| [777==+=17] | ¢ | l |
1 [/77=v/t] | €] l I
| 13.0-14.1  |////7/77/7]|13_| ¢ |clay, wet, brown, stiff | 0.0 |
| {721012717] | ¢ | | |
L V277447477114 | ¢ | I |
| 14.1-14.7 [#wvrrernwn] | ¢ |sand, fine, moist, brown, loose ] 0.0 |
| 14.7-15.0 |7//%++//7]15 | ¢ |clay, sandy, wet, brown, soft, laminar | .0 |
| 1s.o0-16.1  |///7777/7] | ¢ |clay, wet, brown, stiff | .0 |
i £224241/7]16 | ¢ | | |
| 16.1-18.2 I///'**///l | (o] IC_].az, sandy, wet, brown, soft, laminar banding, no odor ] 2.0 ]
| 11reestst] | e | | |
| 11rewstst] | e | | |
] [2//*wxt//]28 | € | | |
| 18.2-19.0  |////==471] | ¢ lclay, slightly silty, wet, brown, stiff, no odor | !
I 19.0-20.4 |///*"*///|19 I c lcla , sandy, wet, brown, soft, laminar banding, no odor | |
| e | |
| {///=xs/r]20 | c | ] ]
| 20.4-21.5  |wwwvecrens| | ¢ |sand, fine, slightly silty, moist, brown, loose | |
| [##rw——wen]21 | C | | L
[ 21.5-24.2  |#*+000%#x| | ¢ |sand, gravelly, rounded to subrounded sandstone and silica rock, moist, light brown| |
I I***OOO***I I c |loose to very dense I I
| [*ro00x=x| | ¢ | | I
4 frevooowse] | c | | |
|
|

Q AND TYPE OF BORING: 4'-1/4" HSA




Tank 569

PROJECT:
LOCATION: See Boring Plan

DEPTH

PRECISION ENGINEERING, INC.

LOG OF TEST BORINGS

| |
I I
| |
I |
| I

oW
W H» an

| T |

FPILE #:
ELEVATION:
TOTAL DEPTH:
LOGGED BY:
DATE:

STATIC WATER:
BORING ID:
PAGE:

WHK

95-018
6955.4
45.0

3-27-95

BG3

27.9

MATERIAL CHARACTERISTICS
{MOISTURE ,CONDITION,COLOR,GRAINSIZE,ETC. )

PID
(ppm)_

N

|wﬁ0000*ta|
| #%w000* ¥+ |24

continued from page 1

24.2-25.0

‘*ttttw*ti!

fine, damp, brown, dense

25.0-27.4

l i**ﬁ**ti*]
lﬁ#"ﬁ"*'l
Iﬁi*t"l‘*'l
|**t'tiitt|

I***tt*ttt[27

fine to medium, moist, brown, loose to moderately dense

EE

27.4-29.7

| 772222217
[177ew2717]
[727%%7111]
[141ext711]29

very fine sandy, wet, brown, stiff, laminar

[:
=
L]

29.7-30.0

I*it-_—i'ﬁ I

and, fine, silty, wet, brown, stiff

30.0-31.4

Ittftiﬁ'tﬁl3o
I'tt*tt'itl

th**ittitl31

£

, fine, water bearinq, brown, loose

|
I
|
I
I
I
|
|
!
|
I
|
I
|
I
I
I
L
| sand
I
I
]

31.4-32.9

[727%%7111]
[171%%1111]
1£2/%%2711]

|claz, very fine sandy, saturated but not water bearing, brown, soft
llaminar banding

32.9-38.0

|772747177]33_
[727171117]
|772211117]
|722771177]
|772112117]
|221721211]
[771771141]
[222111117]
[722121111)
1/71714/11]

Iclax, wet, brown, very stiff, no odor, some carbonate filaments

|
I
|
I
|
|
I
|

38.0-38.6

I**—-//***I38

Isand, silty, clavey, weakly water bearing, brown, loose

38.6-41.4

Itttooo**tl
Ii**OOO*&*I
'***OOOQttI
Iw-rooo*'fl
|*wwooo*tt|
I***OOO*'*I41

]Sand, gravelly, weakly water bearing, brown, 4" sandstone rock @ 39.8', brown

|dense

O 0 000 0aaa0a0joonoo0oan0ajojoaoaoo0ooaaaonononljonoanjaooonjaojo aaanlonoaoajoloaojmttwx ¥ 0

| CEINLE FORMATION
Ishale, blocky, moist, red brown, hard, green grey banding

I
I
I
I
|

TD

|
I
I
|
|
|
|
!
|
I
|
|
I
|
|
I
I
l
|
I
I
|
|
I
|
I
I
|
I
I
I
|
|
I
|
|
|
I
I
|
|
|
I
|
I
|
I
|
I
|
I
|

Ibegin pulling auger at 3:30p, water & 27.9* @ 11:30a 3-28-935
|qrout with 8% bentonite/cement--hole collapsed to 28

———————— — e }— e ——— e ————— e L L

LOGGED BY: WHK

-—-—t—f—_— -t ——— e ——————

&AND TYPE OF BORING: 4'-1/4" HSA




PROJECT:

Tank 569

‘ LOCATION: See Boring Plan

DEPTH

PRECISION ENGINEERING, INC.

o B N

B P o0n

T

LOG OF TEST BORINGS

FILE #:
ELEVATION:
TOTAL DEPTH:
LOGGED BY:
DATE:

STATIC WATER:
BORING ID:
PAGE:

95-018
6954.6
45.0
WHK
3-23-95
35.7
BG2

MATERIAL CHARACTERISTICS
{MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC. )

PID
(ppm)

0.0-2.1

|171-==%17]
|/7/-=-x1/]2.0
[744===*//]

Clay, silty, slightly sandy, stiff, wet, red brown

- |

2.1-6.0

[/7/---w=/]2.0
|777-=-x+1]
[777-=-s+1]
[777---%27]

[777-=-2+/]
|/7/mmnxt|5.
[ /7/zmmnxt]

O

Clay, silty, very slightly more sandy than above (£ill?), black, piece of sandatonel

at 4.7

|1100 ¢ 2.6"

18 4.7

6.0-11.6

[#7/%%-=11]6.0
|777%%==11]
[107%%==t1]
[777%%-=17]
[177%%==t1]
[777%%=t1]
[£7/%%=t?]
[777%%-=11]
[777%%==11/]20_
[777%%==tt] |
[£7/%%==//]21 |

|
|
|
|
|
|
l
|
|
|
|
|
|
|/77---x/]4.0]
|
|
|
o
|
|
|
|
|
|
|
|

Iclaz, sandy, silty, stiff, wet, red brown, some black mottling to 7', natural

'banding and laminations of sand and silt, blocky, scattered carbonate nodules

[very weak odor 11.6°

28 6.0

21 9.0

|777-==111] |
|£17===117]22 |

Clay, silty, wet,

stiff,

blocky, dark brown

12.9-13.8

lt*t//--t*l l
[##%//maww]13 |

to moist, laminar banding, slight odor, dark brown

0. 12.6"

13.8-15.0

|722111117]
[120007717)14
177/144421]

, brown, stiff, wet,

Llay,
Sand, clayey, silty, wet
Clay,

15.0-16.7

|#77-=+x/1]25 _
|#77==211|
[/7/==%%1/]

Clay, silty, sandy, wet,

soft, brown, very thin bedded <1/4*, very slight odor

0. 15.0°

16.7-18.2

V127711117]
|7277¢7070)21_
[777111117]
£22214477]28

Clay, brown, wet,

stiff,

5 @ 16.9°

18.2-19.4

[///===%//]29

, very silty,

slightly sandy, soft, wet, slight odor

19.4-20.2

[277721117]
[271/74414])20

stiff, slightly blocky

2 @ 19.8"

20.2-21.6

[77/==111]
[///-==77/]21

, silty, wet,

soft, brown

1.4 @€ 21.0°

21.6-24.5

[+%7//=mms|
[*x/11---+]
|+2/1/-m=s]

|
|
|
I
|
|
l
I
|
|
V/1heemert] |
|
|
|
|
|
|
I
|
[wx///===2] |

O 00 ajo ol alo ojo oo ojono o0 o0anjo aldoojoo oo ao0a0aaa00aanjloononoanoonoaoaoijnoanonls v x y 0

Clay
Clay, brown, wet,
Clay
Sand

cleaner zones, weak odor

, very clayey, very silty, loose, wet, brown, fine laminar banded, few

I
|
|
I
|
I
I
I
|
|
|
|
I
I
|
|
|
|
|
|
I
I
|
I
|
|
I
I
I
|
I
|
I
|
|
I
I
I
I
|

|
[
I
I
|
I
I
I
I
|
I
I
|
|
|
I
|
|
I
I
I
I
|
|
| 11.6-12.9
]
|
|
|
|
I
|
I
|
|
I
|
|
I
]
I
|
I
|
|
|
|
|
|

LOGGED BY:

WHK
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‘E AND TYPE OF BORING: 4'-1/4° HSA




PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: Tank 569 ELEVATION: 6954.6
. LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 45.0
LOGGED BY: WHK
| | |s] DATE: 3-23-95
! |'s|aj STATIC WATER: 35.7
| » Jec|m| BORING ID: BG2
| L | a]e| PAGE: 2
| | o Jr}z] MATERIAL CEARACTERISTICS | e |
| DEPTH | T el E| (MOISTURE,CONDITION, COLOR,GRAINSIZE, ETC. ) | (ppm) |
| l**///--—'| | ¢ |continued from page 1 | |
| {*%///~=-v]24 | c | | 25 @ 24.0¢ |
I 24.5-26.1 I////'*///I l [od Iglgx, slightly sandy, stiff, brown, wet, weak odor I I
| [7717%%111)25_| € | | |
i Vri/enpts] | c | | J
| 26.1-27.4 ]**-**twttlgg_l C |sand, fine, loose, moist, brown | |
l |t*tttt'tt| I (o] | l l
] Ittmnn-tta|27 | ¢ | ] 1@ 26.8' |
| 27.4-30.0 |///**'///| | c |g;gz, very sandy, wet, soft, brown, laminar banded, weak odor I |
| [777%xs17)28_| ¢ | | 8 e28.00 |
| [iresir] | | 1 |
| [11rewstir] | e | | |
] [trewnrtr] | c | | |
| 30.0-30.9 |///%+////]|30 | ¢ |clay, sandy, soft, wet, brown, slight odor { L
I 30.9-32.5 l****//***l | c lgggg, slightly clayey, loose, moist, brown, slight odor ] 0.0 |
I [eowes//unnlan | c | | |
| [sxessrons] | c | | |
| [#sxn//eww|32 | C | ] |
| 32.5-34.1 |~'-ooo-~-| | ¢ |sand, gravelly, dense, slight odor, moist, grey brown | 7.0 |
| [+eso00rss| | c | | |
[ Jrexo00wrs| | ¢ | ] |
I 34.1-35.6 ]'*oOOO**tI_i_l c ]Sand, gravelly, cobbly, moist, dense, slight odor, multicolored, cobbles | |
] ]"0000**'] ] [+ ]sandstone (white), subrounded to rounded silica gravel I 12.0 |
] [*+0000+++]35 | ¢ | | !
I 35.6~37.2 |***t00***| l c |§§gg, coarse, fine gravelly, grey to multicolored, saturated with fluid |>1438 e 37.0|
| |#+++00%++|36 | c |gasoline odor strong [ |
I lvmvaOv:*al I C I | l
| lt*tto()ti*l37 | ¢ | | 1
| 37.2-38.5 |000000000| | C |Gravel, cobbly, sandstone blocks, very dense, white to multicolored | >1438 |
| |000000000[38 | ¢ |wet (not saturated) | |
| 38.5-40.0 |**v'oo*t*[ | ¢ |sand, fine, slightly gravelly, water bearing, grey, strong hydrocarbon odor | |
| I*'**OO***I I c |very loose I I
| l***'oo***l I [o] | l '
| 40.0-41.3 I""**OO'**I_4_O_I c I I I
I Itﬁ**oo***[ I c | l |
| |*++v00¥+efd1 | c | | ]
| 41.3-42.4 |o0o+++000| | ¢ |cravel, fine, sandy, dense, water bearing, strong odor, grey. [ 2000 |
! |ocor==o00|az | < | | |
| 42.4-43.2  |o0O*++000| | c |as above but brown | 2000 |
| Jocowwvo00]43 | ¢ | | |
| 43.2-45.0  |-mecoeeen | | ¢ |cEmmLE PorMATION | |
I ] --------- l l [« Ishale, weathered in-situ, some green mottling, fine blocky, moist ] 30 ]
| [ | | ¢ |very slight odor ]
[ [ las | ¢ | | ]
l D | | | |Water level after 2 hours 35.7'. Grouted hole closed from bottom to surface. | |
I I | ] 11/8' of amber colored product observed on water surface prior to grouting. l Al
LOGGED BY: WHK |
‘zx AND TYPE OF BORING: 4'-1/4" HSA |




> ‘\

PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: Tank 569 ELEVATION: 6943.7
' LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 48.5
LOGGED BY: WHK
| | ] s DATE: 3-28-95
| | s|al| STATIC WATER: 28.0
| P fc|nj BORING ID: BG4
| L [a]e| PAGE: 1
| | ) o]z MATERIAL CHARACTERISTICS | PID |
| DEPTH | T e | = | (MOISTURE, CONDITION, COLOR ,GRAINSIZE,ETC. ) | (ppm) |
|  0.0-0.3 [wwwwrewwwnl | ¢ |sand, fine, dry, brown, loose ] ]
| 0.3-0.4 |xxxooexxx|1.0] ¢ |Asphalt Cement Concrete | 11.0 ]
| o0.4-5.0 I///***///l | ¢ |clay, sandy, wet, brown, firm, (£ill), odor below 3.9, water saturated € 4.8 | >1438 |
| |/7/%+x/77] | ¢ |bottom of £ill is at 4.8 | |
| [r1remeist] | e | | |
| 1rvssrr] | e | | |
| 1rsetir] e | | |
| [rreeisr] | e | | |
| s ewesys] | e | |
| s.0-11.8 |777--+117]5-0] ¢ |clay, silty, blocky, wet, brown, firm, scattered carbonate filaments, some | 0.0 !
I l///--+///| | c Inodules, native, no odor, redder >10° I l
| [777-=+117] | c | | |
| fr27-—+177] | ¢ | | |
| [177==4021] | ¢ | | |
| |777-=+177] | ¢ ] | |
| [777-=+111] | ¢ | | |
| [777-=+117] | < | | |
| |777-~+117] | ¢ | | |
| [777-=+117] | ¢ | | |
| [777-=+177] | ¢ | | |
| |777--+177] | ¢ | | |
| 11010113 | < | | |
[ 1/17==42/2) | ¢ | | |
| 11.8-13.0 ]///**'///Iﬁ_l [ I(_:}_gl, sandy, very fine, wet, red brown toc brown, soft l 0.0 l
1 LT IT A R | [
| 13.0-14.1  |////+++/7|13_| ¢ |Clay, stiff, fissured, wet, brown, some carbonate nodules | 0.0 |
| 11/t d] | e} ] |
| _14.1-14.6  |wweswwwww|14 | ¢ |Sand, fine, clean, damp, white, loose | 0.0 ]
| _14.6-15.0 |///7+%0+//] | ¢ |clay, sandy, slightly gravelly, wet, brown, very stiff to hard | 0.0 |
| 15.0-16.9 |///**////|_5_| [od |Q§x, very fine sandy, laminar bedded, wet, brown, soft | 0.0 |
| I///**////| | ¢ | | |
| A | |
| [/t7ewfris] | c | | |
| 16.s-18.1 |///«/////)|17_| ¢ |Clay, very fine sandy, slightly less than above, slightly blocky, wet, brown, firm | 0.0 |
| V721%21017] | ¢ | | |
| [/s/%07/74/128 | ¢ | | |
I 18.1-19.8 l****//'*'l l [ ISand, some clay, sandy in bands, moist to wet, brown, moderately dense to soft I 0.0 [
] [rawe//uew] | c |interbedded with finer soil | |
| 19.8-21.3 |ooo*++000| | c |Gravel, sandy, moist, light grey to white, dense, subrounded | 0.0 |
| jocoss=00020_| ¢ | | |
| joo0evaco0] | ¢ | | |
I |00o*+000]21 | ¢ | | |
| 21.3-21.8 |///**v///] | ¢ |clay, sandy, wet, brown, soft | |
| 21.8-25.5 |00O*+/000|22 | C |Gravel, slightly sandy, some clay as binder, moist, grey to brown, dense | |
| fooos+/000| | ¢ |odor € 24.4: | 20 @ 22.5 |
| |[ooosx/o00| | ¢ | [ |
| LOGGED BY: WHK |
.TZE AND TYPE OF BORING: 4°'-1/4*" HSA l




PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: Tank 569 ELEVATION: 6943.7
LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 48.5
LOGGED BY: WHK
| | | s DATE: 3-28-95
| ['s]a| STATIC WATER: 28.0
I P | c|m| BORING ID: BG4
| L fajr| PAGE: 2
| 0 v]z| MATERIAL CHARACTERISTICS | PID |
DEPTH | T |l = | (MOISTURE, CONDITION,COLOR,GRAINSIZE,ETC. ) | {ppm}) |
| 000+« /000] | ¢ |continued from page 1 |
|ooox+/000|24 | c | | |
|ooox/000| | c | |160 €& 24.4" |
|ooow*/000]25 | ¢ | | ]
25.5-29.4 |*********| ] o] ]s , fine, clean of silt and clay, moist, brown, loose I 45.0 I
I*t**t***il 6 I (o} | l |
I**i**"ﬁ**l I C | I I
|\t~t***‘-ttt‘ l C I I I
lt*t*****il I (o} l | l
I*********I | c l | |
l'**'**ﬁ**l | C l l I
l*ti*t*t**‘ 9 | o] I I l
29.4-30.5  |wswwwwrws] | ¢ |sand as above but yvery weakly water bearing @ 29.4°, grey to black, strong odor | 1100 |
|ti**‘w*t*|3o I C I I I
30.5-31.2 ]///***///l | c Iglgz, sandy, wet, brown, soft, odor I 770 |
[22/%ext//]31 | € | J J
31.2-34.0 l///+++///| | [o] |El£1: blocky, wet, very stiff, numerous carbonate filaments, brown, slightly I 770 |
|///+++///| I c Ifissured, odor I !
l///+++///| [ c I I l
[77744+171] | < | | |
V77 - | !
34.0-35.0  |w*#—--wws|34 | ¢ |Sand, silty, very fine, doee not appear water bearing, but sample covered with | 700 |
X! | ¢ |water from above, very dark brown to black, soft, strong odor | |
35.0-37.3 |***///'*'|35 | o] IEEEE' very fine, clayey, saturated, water bearinq zones--2° thick, gradational to I 1000 l
|vew///%xx| | ¢ |clay below, brown, strong odor |
[ewsttrees] | e | | !
[wwstsrees] | e | | l
fwwes/ene]37 | c | | |
37.3-39.2 |///+++///| | C [glgz, wet, brown, stiff, carbonate filaments, soft to firm, not blocky or fissured ] 320 I
[271++4777] | ¢ | ] |
|///+++///| | [« [ I I
|///+444/7]39 | ¢ | ] !
39.2-40.9 |OOO"/OOO| | (o} IGravel, sandy, slightly clayey, water bearinq, brown, dense, rounded to subrounded I 800 |
|ooo=«/000| | ¢ |odor | |
jooox+/000] | c | | l
40.9-45.0  |-wewve---|41 | C |CHINLE PORMATION [ |
[mmmteamn] | ¢ |shale, slightly sandy, fissle, fissured, slightly blocky, moist, red brown, hard | 2.0 |
I----*----l | c |aome grey green banding, no odor l
e | |
|-ommeeee] e ] | |
|-wemeeme] e | |
|-eemeeee] ] | |
— | |
45.0-48.5 l--——**---| 45 | c IEEELE' sandy, fissle, moist to damp, hard, water from above runs into fissle l |
|----**—--| I [ Ipattings (dry on interior of sample) difficult to obtain uncontaminated sample l |
1-——-'*-—-1 | ¢ |dark red brown, suspect samples taken may be contaminated by water from above ]
LOGGED BY: WHK |
'ZE AND TYPE OF BORING: 4'-1/4" HSA —l

®




PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: Tank 569 ELEVATION: 6943.7
LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 48.5
‘ LOGGED BY: WHK
| || s | DATE: 3-28-95
| l's|a| STATIC WATER: 281-7"
| P jc|n| BORING ID: BG4
| L |a|p| PAGE: 3
| | o ]| MATERIAL CHARACTERISTICS | PID |
| DEPTH ] T |l E | (MOISTURE, CONDITION, COLOR,GRAINSIZE, ETC. ) [ (ppm) |
| Jommmwwaan] | ¢ |continued from page 2 | |
| |mmmmwvemn|a7_| € | | 23 e 47.0" |
| |-emeteeme| e | I |
| | -=eeesemefas | € | | |
| [comwveee} | €} | 12 ¢ 48.5' |
I TD I | ] |stop drilling 11:05a I I
I I I I Iwater €@ 18.8* € 11:30a -- 8" of hydrocarbon on water € 2:00p water level €@ 28'-7" I I
| | | | |completed 4" well, screened from 25° to 40° | |
| | | I I(see attached completion diagram) | I
I I [ I |
| I . I |
I I I I I
| | . I |
I I b I I
I I b | I
| I [ | |
I I b I I
I I [ I I
| | I I |
| | I | |
| | L | |
| | [ I I
| I I I |
I I I I I
I I [ I |
I I . | I
I I N | |
I | [ I |
I | [ | I
| | [ | |
| I [ I |
I | o | I
| I A | |
I I L I |
| | [ | |
I I 1 I I
I I [ I I
I I bl I I
| | [ I |
| I I | |
| I I | I
| | Pl I |
| I [ I I
| I [ | |
I | || I |
] | I | ]
| LOGGED BY: WHK |

_

“ZE AND TYPE OF BORING: 4'-1/4" HSA




INSTALLATION DIAGRAM
MONITORING WELL NO.

INSTALLATION DATE: O3 2

895

Bé-4
HOGT
INNER WELL CAP TOP OF PROTECTIVE WELL COVER: FT
WEASUREOIENT NOTOH TP OF VG FT
CONCRETE PAD B &
. __{oePTH)  (FT)
r BOTTOM OF
CEMENTL & FT. PROTECTIVE WELL. COVER:  FT
Y BOTTOM OF CRMENT: oL .0 FT
§
cour_l2_ 1 :
ToP OF
_ BENTONITE SEAL:  1H.0 1
BENTONITE .‘
[ TOP OF SWD PACK: /6.5 7T
% / TOP (F SREEN: L5 .0 FTL
— %E /
SAND PACK: SCREDE: / = /
26.5 1. 15 e / = / .
y }%5/ BOTTOM OF SCREEN: 4 (0.0 FT
/T_' PIEZOMETER TP: 403 FT 4
Towi Prw
f / ggnwré sodine: 43,0 Ty
- S
ROHAL NCOHCS
UATERIALS USED:
SAND TYPE AND QUANITTTY: 20-40 Bottom Cap Used? Y& 3-Plug Used?_YES
BENTONITE PELLETS (S—CALLON BUKXETS): 1 Screen Lengths: |§ ‘

BAGS OF ouT: 1 4 . '
AMOUNT OF CEMENT: §-94 % 3«25”5“6(_3”” Used: 30
AMOUNT OF WATER USED: g }&L ‘Top Cap Used?_
OTHER: well size: 4 ' pia.

TAX: Tawk 569

Flush Mount vault

Avove Ground Vault

Bollards, No.s&

CEQLOGIST/ENGNEER: W H K

Size:

E




PRECISION ENGINEERING, INC.

FILE #: 95-018

PROJECT: Tank 569 ELEVATION: 6918.6
LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 50.0
LOGGED BY: WHK
| | | s | DATE: 3-30-95
| ] s|a] STATIC WATER: 28.0
| P | ¢ | n| BORING ID: Bl
| L | 2]z | PAGE: 1
| | o |n|uz]| MATERTAL CHARACTERISTICS | e |
| pEPTH | T - (MOISTURE , CONDITION, COLOR,GRAINSIZE,ETC. ) | (ppm) i
| o0.0-1.2 [uwnss/ens| | ¢ |sand, clayey, damp, brown, soft/loocse, some fine gravel [ 0.0
] fruwss/eenlro] ¢ | J |
| 1.2-5.0 |77 7%%==11| | ¢ |clay, sandy, silty, moist to wet, brown, stiff, some root fibers in upper 3' | 0.0 |
| [777%%-=11| | ¢ |no odor | |
| [1105eet1] | € | | |
| 110mmtt] | ¢ | | |
| 11mmett] | e | | |
| [#07%2==17] | < | l I
| [///exazt/] | c ] | |
| 5.0-8.8 |77¢--=177|5.0| c |clay, silty, moiet, brown, hard, scattered root fibers | 0.0 |
l |///--—///| ] c | | |
[ |///---///| I [ ] ] |
l |///---///| | [ I ] |
| |///---///[ | c ] | |
| |///-——///| | c ] | [
| |/2/===t2t) | ¢ ] | |
| 8.8-9.1 looo///000] | ¢ |cravel, fine, clayey, damp, brown, dense, silica gravel to 1/2", no odor | .0 |
|  9.1-10.0 |///+++///|3.0] c |Clay, sandy, damp, brown, hard, some root matter, no odor | 0.0
| |2772x2st7} | c | [ |
I 10.0-12.4 l/////////l I ] |C1a , blocky, moist to wet, brown, hard, root matter, gradational above and below [ 0.0
! 1270777277} | ¢ | | !
| ]/////////| | c | | l
I |/////////| I [ | | |
i V122477474132 | ¢ | | |
I 12.4-16.4 I///--**//I ] o] |§;gz, silty, sandy, sandier @ 14+ but gradational, moist to wet, brown, stiff to I 0.0
| |///——**//| | c Ihard, does not appear weathered in-situ, slightly fissured, pieces (2-3 mm) of I |
| |///—-**//| | [ Iclay in sandy matrix, root matter | |
| [777==*+17] | € | I l
| [177==2xt1] | e | | |
| |/17-=e11]35 ] ¢ | | |
| |[777-=2217] | ¢ | | |
| |///==*x//]16 | C | | |
| 16.4-16.7  |w#¥wwwwar] | ¢ |sand, fine, moist, red brown, loose | 0.0 ]
| 16.7-17.4 |///+%+/7/]117 | ¢ |clay, sandy, wet, brown, very stiff | |
I 17.4-22.9 I///++////| | [ Iglgz, slightly fissured but not as much as above, some 4" slightly sandy zones | 0.0 I
| |7774+1117] | ¢ |some carbonate nodules, wet, dark brown, hard | |
] [721441117| | ¢ | |
| V271437717 | ¢ | [ ]
| I///++////| | c | | |
| [7774+2277] | ¢ ] | |
I |///++////| | c | | |
| V2et++s107| | ¢ [ |
| [2/4t227] | € | | |
| [777%%+417| | ¢ |clay, slightly sandy, some carbonate filaments, occasional individual coarse sand ! 0.0 |
[ 22.9-30.0 I///**++//I | [} lqrains of silica rock, wet, dark brown, soft, no odor, free water on tip of sample l I
I [///**4++//]23 | c |but not in_samples i ]
LOGGED BY: WHK |
‘E AND TYPE OF BORING: 4°'-1/4" HSA 4[




PROJECT: Tank 569
LOCATION: See Boring

Plan

[ 2 < ]

|
I
|
|
|
|

DEPTH T

W 0w

PRECISION ENGINEERING, INC.

LOG OF TEST BORINGS

FILE #:
ELEVATION:
TOTAL DEPTH:
LOGGED BY:
DATE:

STATIC WATER:
BORING ID:
PAGE:

95-018
6918.6
50.0

3-30-95
28.0
Bl

MATERIAL CHARACTERISTICS
(MOISTURE,CONDITION, COLOR,GRAINSIZE, ETC. )

PID
(ppm)

[701%%4s17

[77/%04417]2

[177%%4+11|
[777%24t17]
[777%%a4t7]
[777%nstt7|
[ 727 %2411
1707 %%4411 |
{777 %%a411|
[ 77745411
|7774%4471]
|77/ %%441/]
127 7%vaer /]

24

|
I
I
|
I
|
I
|
|
|
I
I
|
I
I
I
|
|
]

continued from page 1

30.0-32.5 I*'ﬁ/Oi't'l

I**t/o"wtl
lvtt/O*tttl
lii*/o*iiil

l*tt/o*ttil

|
I
I
|
I
|
|
|
I
|
I
I
I
I
I
I
I
I
|
I

30

I

I
|

32

ISand, slightly clayey, occasional pebbles, weakly water bearing, brown, very
Iaoft/loose

32.5-39.5  |///--=+/7]

[777===+17]
[ 717 ==mtl/ |
[777-==271|
[ /1711 |
[/77===471|
[771==-411|
[777===t11|
[777==t17]
[#71-=-411)
[777-==+11)
|777==~4117]
[ 777417
7=

39

Iclaz, 8ilty, some carbonate filaments and staining, more carbonate filaments below
,32', wet, saturated but not water bearing, light brown, soft to firm

39

+5-41.1  |///000///|
[#/7000/17)
|#71000/17]
}/7/000///]

41

Clay, gravelly, wet, saturated but not water bearing, light brown, soft

41.1-47.1 Iiﬁ*oo*itﬁl

l*twOOwtw*l
ltt*OOt**tl
lt**oo*#**l
I***OO‘**'I
IitiOO**ttI
|*wtoo*tt*[
|wt*00ttwt[
I*tioo*itil

I#tioO**tt‘

aOn0n00o00n0n00ajlooaanjlooanoaoannooaonaoanaonldaooaanlonoaoaacaanaononoonoananaolgie vz oa

pome e e ——— —— e e e —— b — — L —————_—_— e ————

!
|
|
|
|
I
|
I
|
I
|
I
|
|
I
|
|
|
|
|
I
!
I
|
I
I
I
|
I
|
|
|

Sand, coarse, fine to medium gravelly, water bearinq, brown, dense, subrounded

to rounded silica rock, some sandstone pieces

e — ———— —— — ettt - —m—-—————_——_——————— e ——_— e el ————————

)

AND TYPE OF BORING:

4:-1/4"

HSA

LOGGED BY: WHK

____.L—_____.____n_.__“____.__ ——— e —————— e e, —_—,——_———_—— e — — ——,—_—,— e — — —




PRECISION ENGINEERING, INC. PILE #: 95-018
‘ PROJECT: Tank 569 ELEVATION: 6918.6
LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 50.0
LOGGED BY: WHK
I I I s I DATE: 3-30-95
| [s]|a] STATIC WATER: 28.0
] P AR BORING ID: B1
| L a|e| PAGE: 3
| | o BN MATERIAL CHARACTERISTICS [ PID |
| pEPTH ! T | | E| (MOISTURE, CONDITION, COLOR ,GRAINSIZE ETC. ) | (pom) |
| I***OOOﬂH‘ | ¢ |continued from page 2 | |
| |r+r000w**[e7 | C | | |
| 47.1-50.0  |ememcoaae | | ¢ |cHINLR FORMATION I I
| R | | ¢ |shale, some green mottling, fissle, moist, hard, slightly blocky, no oder | 0.0 |
1 E— | el | |
| ——— e | |
| E— | el | |
j |ommmmmmee 1s0 | ¢ | | 1
| ™ | | | |emd 11:00a -- depth to water @ 12:15p 28.0' | |
| | | | |grout hole with bentonite/cement/8% grout to surface ] |
| | | | [time end 1:15p -- water depth affected by hole collapse | |
I | [ | |
I I [ | |
I | [ | I
I I [ I I
| | I | |
[ | [ I I
| I bl | I
I | | I |
| | [ I |
| | [ | |
| | [ | |
I I o I I
| I L I |
I | [ I I
| | [ | I
I | I | I
| | [ | |
I | [ . | I
I I o I I
| I [ . I |
I | [ | |
I I [ | |
| I [ I |
| I [ I |
| | [ | |
I | bl | I
| | [ I I
| | . I I
I I [t I I
| I [ I I
I | [ I I
I I [ I I
| I 1 | I
| | bl | |
§ ] L1 1 | |
LOGGED BY: WHK !
|

’E AND TYPE OF BORING: 4'-1/4" HSA




PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: Tank 569 ELEVATION: 6927.3

LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 38.0
Tank 576 LOGGED BY: WHK

DATE: 3-29-95
STATIC WATER: 24+-3*
BORING ID: B2
PAGE:

o v

MATERIAL CHARACTERISTICS PID

(MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC. )

HH P> OO

DEPTH T {ppm)

I
I
|
I
|
]

0.0-5.0 [777=%1117)
[727-%1117]
[277-%11717]
[722-%1111)
[777-%1111]
[/70-+1111]
[770-%1111|
[272-%1117]
[777-+2117]
[/77-%4111]5-0
V177-%1117]
[777-%1111]
[170-%2117)
[77/-x1111]
[777-%11117]
|244=%1/11]8.0

start at 10:00a
Clay, slightly silty, little sand, wet, brown, soft to firm, no odor

8.4-10.6  |///*%+///]|
[777%x2t11]
[771%%111)

fine sandy, gradational fine above and to below, wet, brown, firm, no odor

[:
=
[

10.6-12.0 ]tt*---**wl

I***_-_fttl

£

N

Jawwe e weww |

l__12.0-12.5 [ *+000%w+ |12 very gravelly, to 2*, moist, light red brown, dense, slightly rounded rock

EEE

1 _12.5-13.1 [wwsam el silty, moist, light red brown, loose, no odor

| 13.3-15.0  |///%v—//|23_
[771%%==11]
[777%%==17|
[£4/%x=2t/]

n

sandy, silty, moist, red brown, firm to stiff, some root filaments

15.0-16.8 |***///'**|15 , clayey, fine, moist, red brown, moderately dense, no odor
Iﬁtt///it'l
Itii///twtl

Ittt///tt*l

£

|
I
|
|
I
]
|
I
I
|
I
I
l
|
|
I
I
|
|
|
I
|
I
I
|
J
I
|
|
]
|sand
|clay
I
I
]
I
|
I
J

16.8-19.1  |//%4+4=///]27_
[17%4+4-111]
[77%44-111]
[77%44=117]
|//%44=//7]29

|Claz, silty grading to very fine sandy, moist to wet, red brown, stiff, no odor
[carbonate filaments common

19.1-20.0  |//--00++/]
|//--00++/]20

|C1ax, silty, large gravel present (2"), wet, dark brown, hard, no odor

Jnumeroue carbonate filaments

20.0-23.6  |//--++///|
[71--++1177]
|//--++///|
|/7=s4117]
J11-=4+711]
[£f=mttt /]

|Claz, silty, brown, stiff, slightly blocky, no odor, carbonate filaments

540 @ 22.6°

I
|
|
|
I
|
I
|
|
I
|
|
[
|
|
I
|
|
I
|
|
|
|
:
[//2%%=///]20 |
|
|
|
|
|
|
I
|
|
I
|
|
|
|
[
|
|
|
I
!
I
[
I
I
|
{

Q00000 o0jo0o0n oanjoonoanajonoaoaaajlop@looaoilnoon0anldnn0on00o0onnnonaonanonaonanwmepwz o

1
|
|
I
|
|
|
|
|
I
I
I
|
I
I
|
I
I
|
|
|
|
|
, 8ilty, fine, moist, light red brown, loose, no odor ' 0.0
|
|
!
|
|
I
I
]
|
|
I
|
|
I
I
|
]
I
|
I
I
I
I
|
|

|
|
I
|

I e e

LOGGED BY: WHK

‘zn AND TYPE OF BORING: 4°'-1/4" HSA



PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: Tank 569 ELEVATION: 6§927.3
' LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 38.0
| ‘ LOGGED BY: WHK
| | | s | DATE: 3-29-95
] I's|a] STATIC WATER: 24-3"
[ P | ¢ ] m| BORING ID: B2
| L |a]e| PAGE: 2
| [ o jz|o| MATERIAL CHARACTERISTICS | PID |
| pErTE | T |2 | | (MOISTURE ,CONDITION,COLOR,GRAINSIZE, ETC. ) | (ppm) 1
| 23.6-24.2 [#¥*00rwwx| | ¢ |[sand, coarse, some fine gravel, saturated but does not appear water bearing, brown | 1000 |
1. | #+%00*+++]24 | c |dense, hydrocarbon odor | |
| 24.2-25.5 |772777727) | ¢ |clay, wet, not water bearing, brown, stiff, hydrocarbon odor | 1060 ]
J 17/241477]25 | ¢ | J |
I 25.5-27.1 I***///***I | c |_sﬂ, clayey, water bearinq, brown, odor | 610 l
| ewsstrmen] | < | | |
L |#xnsfeex] | c | ! |
| 27.1-28.5  |/////////|21_| ¢ |Clay, some sand € 28'-28.5', wet, brown, soft, slightly blocky, hydrocarbon odor | |
| {771111111] | ¢ |saturated but not water bearing | |
1 1£7/44772/2128 | ¢ | J ]
| 28.5-30.9 [777%%711) | ¢ |clay, sandy, some laminations, wet, brown, stiff | 60 |
| ireeinr] | c | | |
| irewirr] | e | | |
| 10esssrr] | e | | |
|- [issewssss] | c | J {
{ ] 30.9-32.9 |ooo*voooo|L| c |Grave1, some sand, silica rock, water bearing, brown, dense, rounded to subrounded | 1030 |
| Jooorsooco] | c | l n
| |ocorvoo0] | < | | |
L Jooowwoooo] | ¢ | | |
| 32.9-35.0 |----emee- |33 | ¢ |cEINLE FORMATION | |
| | --------- l | [ IM, weathered, wet to moist, some green mottling, red brown overall, stiff | 20 |
I I ......... l l c Iweak odor l I
L I L lec| | |
| 35.0-38.0 l----w----|_3_| ] |§h..§l-£' as above, slightly more sand, blocky, dark red brown, wet to moist ' 57 |
I |—---*----| | [o] Isuapect contamination by water flowing from gravel above--gravel produces more | ‘
| [ -===w=m==] | ¢ |water at this location than previous drilling | |
| S | |
| B | i
| (B | |
L |-——cw----]38 | ¢ | | |
| TD | | | |stop drilling 11:25a | |
] I | | |completed 4" well - see attached well completion diagram | l
| | | | |24'-3" to water | |
| ! ] | }2* product on water | |
| l I I [
| I P | |
| | b | |
| | I | l
| | 1 | |
| | . | |
| | . | |
| [ P | |
| | . | |
| I . | l
| | ol | l
| ] 1 1 | I
| LOGGED BY: WHK ]
‘ZE AND TYPE OF BORING: 4'-1/4" HSA |




BENTONITE PE!.LETSQ%S—GR_LON BUCKKETS): L
BAGCS OF ouT: -

INSTALLATION DIAGRAM
MONITORING WELL NO.

H-2

INSTALLATION DATE: 032995

T
PROTECTIVE WELL COVER:
INNER WELL CAP TP oF

BEASUREMENT NOTTH \ TP OF PVC: FT

couent_4__ FT.

BOTTOU OF
PROTECTIVE WELL COVER: T

BOTTOM OF CEUENT: A FT

r
erouTL%9_ . % '
7 V) ol 169 o
BENTONITE
s -7 Fr.
TOP OF SAND PACK: Q1.6 FT
/ / TOP OF SCREEN: L 6.1 FT
TR
SWO PAK: | SRemx: / = /
le:t Fr. |10 Fr / = %
L %E% BoTTOM OF SREEN: 3 6,/ FT
/ PIETOMETER T#: 36 . Y T
/J aoriou o gondic: 3.0 Ty
u,%f?’: NCHES
S:.:AD TPE A‘:DSEDQ:UWTUY‘ 20-40 Bottom Cap Used? V£ J~Plug Used? ZE:
Screen Lengths: o’

OUNT T Riser Used: 307
ﬁd‘oum' g &?‘rm dsan? 3’23 83 s“‘czc.mp Cap Used?

OTHER: Well Size:

TASX: Tawk 569

Y pia,

Flush Mount Vault
Avove Ground Vault

Bollards, No.& Size:

CEOLOGIST/ENGNEER: W H K

[3




PRECISION ENGINEERING, INC. FILE #: 95-018
. PROJECT: Tank 569 ELEVATION: 6917.6
LOCATION: See Bbring Plan 1O0G OF TEST BORINGS TOTAL DEPTH: 30.0
LOGGED BY: WHK
| I | s| DATE : 3-30-95
| | s|a | STATIC WATER: 22.3
| »  |c|u] BORING ID: B3
| L | a|r| PAGE: 1
| | o BEEN MATERIAL CHARACTERISTICS [ PID [
] pEpTm ] T lelel (MOISTURE , CONDITION, COLOR, GRAINSIZE,ETC. ) | (ppm) {
| o0.0-1.3 |777%%00//| | ¢ |clay, sandy, gravelly, wet, brown, soft, no odor | 0.0
L [//7%v00//]1.0] ¢ | | !
| 1.3-2.7 |///**////| l [ |g}gz, fine sandy, wet, brown to red brown, soft, no odor l 0.0
L A/s/weprir]2.0] € | 1 |
| 2.7-5.0 |777717717] | c |clay, wet, very soft, some root matter | 0.0 I
| [700011111)320] < | l ‘
] [220771000] | ¢ | | |
| [722000701) | ¢ | | |
L V224222447) | ¢ | | |
l 5.0~8.4 |/////////|§;g| c [g;gz, wet, dark brown, stiff, no odor, some root matter , 0.0 l
| \722121227) | e | | |
| G- | |
| {2100221001] | c | [ |
| 1720110717 | ¢ | | |
| |722771277} | ¢ | | |
L |271447477]8.0] ¢ | | |
I 8.4-10.3 |///+++///| | c Iglgz, carbonate filaments common, some carbonate nodules scattered, wet, stiff I 0.0 l
| J#//+++7/1]9.0] c |red brown, no odor ] l
| 72744777 | ¢ | | |
L £/ swsti/)30 | | [ 1
]l 10.3-10.6  |///000///] | c lclay, qravelly, wet, red brown, stiff, no odor | 0.0 |
| 10.6-12.9 |///t*+—-/|li_| ¢ |clay, fine sandy, silty, wet, light red brown, firm, no odor, scattered fine | . |
| |7//#4~-f| | ¢ |gravel, some root matter, scme carbonate filaments, slightly blocky I |
L [220w%4-/] | ¢ | i 1
| 12.9-14.1 |77 7%44477] | e Iglgz, slightly sandy, carbonate filaments abundant, wet, brown, firm, carbonate I 0.0 |
| {7/7/7%4+++//|13 | ¢ |filaments stain sample, white CCI2, no odor, root matter abundant | |
1. 77y RN | {
| 14.1-14.4  |wwwwwwwww|14 | ¢ |Sand, fine, moist, light brown, loose, no odor | .0 |
| 14.4-15.3 [//***+--/| | ¢ |clay as at 12.9'-14.1* but slightly more fine sand, no odor | 0 J
1 | /fexes-slas | ¢ | ' | it
] 15.3-16.7 ]***/*****l l [ ]§g£g, fine, slightly clayey, moist to wet, brown, loose, no odor | 0.0 l
1 Jrwwsuwnen]16 | ¢ | | ]
| 16.7-18.3 I///**////I l ¢ |clay, fine sandy in laminations, wet, dull brown, soft, root matter common, no odot| 0.0 |
| [777%27771{11_| ¢ | | |
| |727ex2770) | ¢ | | |
il 1£/7+5///7118 | ¢ | | |
1 18.3-18.9 1//7/7///77/} | c |clay, blocky, slabby, wet, dull brown, firm, no odor | 0.0 |
| 18.9-20.0 ]///**'///‘;g_l c |Cla , very sandy, wet, brown, soft | 0.0 |
i [£7fxnnsit]  fc | ! 1
I 20.0-24.4 |*t*000~*'lgg_| [ |Sand, very gravelly, rounded to subrounded silica rock, some sandstone white, some '5 (upper 6')|
l ,tttooo*ﬁ*' l [o] lodor in upper 5", stained black to dark grey, water bearing, dense, multicolored [ [
| |**+000**«| | ¢ |red brown matrix | |
| [vesoors| | c | | |
| [emvooonea] | < | | !
| [eesoorss]| | < | | |
J. l't*ooo***l J C l | i
LOGGED BY: WEK [
‘zs AND TYPE OF BORING: 4'-1/4" HSA 1




‘P’

PRECISION ENGINEERING, INC. PILE #: 95-018
PROJECT: Tank 569 ELEVATION: 6917.6
LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 30.0
LOGGED BY: WHEK
| I | s DATE : 3-30-95
| ls]a] STATIC WATER:  22.3
| p fc|m| BORING ID: B3
I |afe] PAGE: 2
| ! o | & ]z MATERIAL CHARACTERISTICS | PID
| DEPTH | T | E | E| (MOISTURE, CONDITION, COLOR,GRAINSIZE, ETC. ) |__ (ppm)
1 [emco0mee| [ c | I
} | vev000*+*]24 | ¢ | |
| 24.4-25.0 |---w#x---| | C |CHINLE FORMATION |
] |-——#ev-—_125 | ¢ |Shale, very sandy, weathered, grey, green, no odor, hard | 9.
| 25.0-30.0 |---#*----| | c |sbale, sandy, fissle, some green grey streaks, moist, hard | 0
| — |
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"SIZE AND TYPE OF BORING: 4'-1/4" HSA

LOGGED BY: WHK
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