


I

.

ffl;”J!ﬂ !-1. f?ﬂ,

B |

; DICKINSON LABORATORIES, INC. ASSAYERS—CHEMISTS—METALLURG!STS
a
by 201 N. CLARK 772.2088—%772.6621
P P, O, BOX 1008%
H EL PASO, TEXAS 79991
Pl '
il JANuARY 23, 1971
1
b
1
v
bl
AMER 1 CAN SMELTING AND REFINING COMPANY Jos No. E70-157

Post OFFi1ce Box 1111
EL Paso, TeExas 79948

ATTENTION: Mg, WiLLIAM R. NASMYTH

Re: 500TPD CONVERTER GAS Acip PLANT
EL Paso PLANT
EL Paso, Texas

GENTLEMEN,

OUrR SotL AND FOUNDATION INVESTIGATION REPORT ON THE REFERENCED
PROJECT 1S HEREWITH SUBMITTED. THE INVESTIGATION WAS MADE [N
CONJUNCTION WITH SERGENT, HAUSKI|NS & BECKWITH, CONSULTING Soit
AND FOUNDATION ENGINEERS. THE REPORT INCLUDES THE RESULTS OF

TEST DRILLING, LABORATORY ANALYSIS AND RECOMMENDAT I ONS FOR
FOUNDATION DESIGN,

SHOULD ANY QUEST IONS ARISE CONCERNING THE REPORT, WE WOULD BE
PLEASED TO DISCUSS THEM WITH You.

REsPECTFULLY SUBMITTED,
DIckiINSON LABORATORIES, [|NC.

\ { \\\ 1 ~
By \h‘“’i\ét—‘ "/fCL(‘ e T

GEORGE G. DICKINSON ’

CopiEs: Aporessee (6)
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S500TPD CoNVERTER GAS AcCi1D PLANT
TL PAsSo PranT

EL Paso, Texas

Jos No. E70-157

INTRODUCT ION

THIS REPORT 1S SUBMITTED PURSUANT TO A SOIL AND FOUNDAT I ON
INVESTIGATION MADE BY THIS FIRM OF THE SITE OF THE PROPOSED
S500TPD CoNVERTER GAS AcCiD PLANT LOCATED AT THE AMER I CAN
SMELTING AND REFINING COMPANY EL PAso PLANT, EL Paso. Texas.
THE OBJECT OF THE INVESTIGATION WAS TO DETERMINE THE PHYS| -~
CAL CHARACTERISTICS OF THE SUBSOILS UNDERLYING THE SITE ToO
PROVIDE RECOMMENDATIONS FOR SAFE AND ECONOMICAL FOUNDATION
DESIGN.

PROPOSED CONSTRUCT |ON

PRECISE STRUCTURAL DETAILS OF THE PROJECT ARE NOT AVAILABLE.
HOWEVER, BASED UPON PRELIMINARY INFORMATION AND THE LOADS |N-
VOLVED AT THE SULFURIC AcCID PLANT AT THE ASARCO HAYDEN PLANT,
I'T IS ANTICIPATED THAT LOADINGS WILL BE APPROXIMATELY AS
FOLLOWS:

1. THE 6000 ToN Acip STORAGE TANKS WILL BE
58 FEET IN DIAMETER AND IMPOSE NET BEAR-~
ING PRESSURES OF ABoUT 4500 psrF.

2. LoADS FoR THE COOLING TowerR, ProbpucT Actp
CooLERS, ABSORPTION TOWER, CoNVERTER, SO
DRy ING TowerR AND LiQuip CooLiING TOWER ARg
SUCH THAT BEARING PRESSURES ON MAT~TYPE
FOUNDATIONS OF THEIR PLAN DIMENSIONS ARE
N THE RANGE ofF 500 10 2000 PsF. Mos T
OF THESE STRUCTURES CAN WITHSTAND COMPAR-
ATIVELY LARGE DIFFERENTIAL FOUNDATION
MOVEMENTS WITHOUT INTERFERRING WITH THE IR
FUNCT!ONS.

3. THE PRECIPITATORS INVOLVE COLUMN LOADS ON
THE ORDER 0F 250 K1PS AND ARE EXTREMELY
SENSITIVE TO DIFFERENTIAL SETTLEMENT.

/S/ SERGENT, HAUSKINS & BECKWITH
B
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500TPD CoNVERTER GAS ACID PLANT
CL Paso PLanT

EL Paso, TeExas

Jos No. E70-157

[INVESTIGAT I ON

TWENTY-THREE EXPLORATORY BORINGS WERE DRILLED TO DESTHS

VARYING BETWEEN ABOUT 25 AND 85 FEET BELOW EXISTING GRADE.
LOGS OF THE TEST BORINGS AND SITE PLANS SHOWING THE BORING
LOCATIONS ARE PRESENTED IN APPENDIX A, SURVEYS TO LAY OUT
BORINGS AND PROVIDE ELEVAT!IONS WERE PERFORMED BY THE AMER-

ICAN SMELTING AND REFINING COMPANY.

STANDARD PENETRATION TESTING AND UNDISTURBED SAMPLING WERC
PERFORMED AT SELECTED INTERVALS IN THE BORINGS. THE TEST
DRILLING WAS PERFORMED WI1TH CME-55 DRILL RIG WITH BORINGS
FIRST BEING ADVANCED WITH B4 INCH HOLLOW STEM AUGER. WHEN
REFUSAL OCCURRED, DRILLING WAS CONTINUED WITH 3-1/8 INCH
TRICONE GEAR BITS USING WATER OR A BENTONITE SLURRY AS A
DRILLING FLUID. A BRIEF DESCRIPTION OF DRILLING AND SAM-
PLING EQUIPMENT AND PROCEDURES ALSO IS INCLUDED IN APPENDIX
A. THE TEST DRILLING WAS DIRECTED BY GEORGE H. BECKWITH of
THIS FIRM AND WiLLIAM R. WooD, FIELD GEOLOGIST OF DICKINSON
LABORATORIES, INC.

MOISTURE CONTENT DETERMINATIONS WERE PERFORMED ON ALL SAMPLES
RECOVERED, THE RESULTS OF THESE TESTS ARE SHOWN ON THE BOR-
ING LOGS.

GRAIN=SI1ZE ANALYSIS AND ATTERBERG LIMITS TESTS WERE RUN ON
SELECTED SAMPLES TO AID IN SOIL CLASSIFICATION. DUE TO THE
HARD CEMENTED NATURE OF THE NATIVE SOILS, UNDISTURBED SAM-
PLES COULD NOT BE RECOVERED !N MOST CASES. HOWEVER, DIRECT
SHEAR AND CONSOLIDATION TESTS WERE PERFORMED ON A REPRESENT-

ATIVE SAMPLE OF THE FIRMER NATIVE SOILS. TEST RESULTS ARE

S 1 SERGENT, HAUSKINS & BECKWITH
'{2%
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PRESENTED IN APPINDIX 3 ALONG WITH A BRIEF DESCRIPTION OF

SOIL MECHANICS TESTING PROCEDURES.

SlTt CONDITIONS & SOIL PROFILE

THE SMELTER HAS BEEN IN OPERATION SINCE THE 1880'sS AND ITS
DEVELOPMENT HAS RESULTED IN HETEROGENEOUS FILLS OVER MUCH OF
THE PLANT AREA. [HE EXTREME VARIABILITY OF THESE FILLS HAS
BEEN ILLUSTRATED BY 4 PREVIOUS SOILS INVESTIGAT|ONS MADE BY
THIS FIRM AT ADJACENT AREAS OF THE PLANT. THE SOILS ENCOUN-

TERED IN THIS [INVESTIGAT!ION CAN BE DESCRIBED AS FOLLOWS.

l. SLAG FiLL. SMELTER SLAG WAS ENCOUNTERED
IN MOST BORINGS AND EXTENDED TO DEPTHS AS
GREAT AS 472 FEET. THE SLAG WAS INITIALLY
DEPOSITED IN MOLTEN FORM AND HAS FUSED I[N
PLACE. THE UNDISTURBED SLAG HAS THE PROP-—
ERTIES OF SOFTER ROCK AND [S AN EXCELLENT
MATERITAL FOR FOUNDATI|ON SUPPORT. HOWEVER,
IN MANY AREAS, THE SLAG HAS BEEN EXCAVATED
AND REDEPOSITED AND 1S INTERMIXED WITH
LAYERS OF LOOSE FINER GRAJINED SOILS, CON-

CRETE AND METAL FRAGMENTS, BRICK AND OTHER
DEBRIS.

THE FRACTURING ASSOCIATED WITH COOL ING OF
THE SLAG HAS RESULTED |IN PARTICLES PRE-
DOMINANTLY OF COARSE GRAVEL SI|ZE. |SOLATED
PART I CLES OF FUSED SLAG 5 FEET OR MORE |IN
DIAMETER ARE PRESENT.

2. SoiL FiLt. LAYERS OF FILL COMPRISED PRE-~-
" DOMINANTLY OF SILTY SAND AND GRAVEL AND

CONTAINING VARYING AMOUNTS OF DEBRIS ARE
PRESENT IN SOME AREAS OF THE SITE. THESE
FiLL MATERIALS OVERLIE THE NATIVE SOILS
AND SLAG FILL IN SOME CASES AND [N OTHER
CASES ARE INTERMIXED WITH THE SLAG FIiLL.
N GENERAL, THESE FILL MATERIALS ARE
LOOSE AND COMPRESSI|BLE.

|

g,
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‘ SCITFD CONVERTLAR 3AS ACID PLANT
L TA3SC PLANT
3 CL PASG, TEINAS
f Jos No. c70-157
3. TERRACE DEPOSITS. | N MANY AREAS, THE UPPER
PORTION OF THE NATIVE SO!LS CONSIST OF CLEAN,

UNCEMENTED SANDS AND GRAVELS WHICH ARE RECENT
TERRACE DEPOSITS OF THE 10 GRANDE RIVER.
GENERALLY, THESE SOILS ARE MEDIUM IN RELATIVE
DENSITY.

4, CEMENTED AituviaL DEPOSITS. THE FILL MATER-
|ALS AND/OR TERRACE DEPOSITS ARE UNDERLAIN
IN ALL CASES BY CEMENTED ALLUVIAL DEPOSITS
CONSISTING OF CLAYEY SANDS AND SANDY CLAYS
INTERBEDDED WITH LESSER AMOUNTS OF SILTY
SANDS AND HIGHLY PLASTIC CLAYS. THESE SOILS
WHICH CONTAIN VARYING AMOUNTS OF GRAVEL AND
COBBLES ARE FIRM TO HARD AND ARE EXCELLENT
MATERIALS FOR FOUNDATiON SUPPORT.

|

—
e

SOLID ROCK WAS ENCOUNTERED AT 725 FEET IN BORING 17.

FREE GROUND WATER WAS ENCOUNTERED AT 17% FEET IN BORING 2 IN

THE AREA OF AN OLD CHLORINE WATER SETTLING BASIN. THIS GROUND

—

WATER IS APPARENTLY PERCHED N THE SLAG FILL ON TOP OF CEMENTED

ALLUVIAL DEPOSITS. No FREE GROUND WATER WAS ENCOUNTERED I[N THE

ot

REMAINING BORINGS.
T 1S EMPHASIZED THAT THE SITE 1S EXTREMELY VARIABLE AND CON-
SIDERABLE VARIATION IN SOIL CONDITIONS COULD OCCUR BETWEEN

BORINGS.

DISCUSSION & RECOMMENDAT IONS

ALTERNATIVES OF FOUNDAT!ON DESIGN

GENERALLY, THE SLAG FILL IS FIRM AND WOULD PROVIDE ADEQUATE

FOUNDAT ION SUPPORT FOR THE PROPOSED CONSTRUCTION, HOWEVER,

"1/'5;7! SERGENT, HAUSKINS & BECKWITH

B CONSULTING S0IL AND FOUNDATION ENGINKERS 4
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THLZ ISOLATED LOOSER ZONES OF SLAG FILL AND THE SOCIL FILL ARE
SUSCEPTIBLE 7O LARGE SETTLEMENTS UNDER THE LOADS ANTICIPATED,
PARTICULARLY |IF THEY SHOULD BECOME SATURATED DUE T0O SURFACE

WATER INFILTRATION, RUPTURED CONDUITS, ETC.

IN VIEW OF THE FiLL CONDITIONS DESCRIBED ABOVE FOUR ALTERNA-
TIVES OF FOUNDATION DES!IGN ARE RECOMMENDED FOR CONSIDERATION,
DEPENDING ON THE SENSITIVITY OF THE STRUCTURES TO DIFFEREN~
TIAL SETTLEMENT AND THE RELATIVE COSTS OF INITIAL FOUNDAT I ON
TREATMENT VERSUS RELEVELING THE STRUCTURES IN THE FUTURE SHOULD

EXCESSIVE SETTLEMENTS OCCUR. THE ALTERNATIVES ARE AS FOLLOWS:

1. REMOVE AND RECOMPACT ANY LOOSE FILL LAYERS
PRESENT AT THE SURFACE. DESIGN THE STRUC-
TURES TO WITHSTAND A DEGREE OF DIFFERENT AL
SETTLEMENT WITH THE USE OF A RIGID WAFFLE
SLAB OR MAT-TYPE FOUNDATION AND PROVISION
OF FLEXIBLE CONDU!T CONNECTIONS. THE STRUC-
TURES COULD THEN BE RELEVELED BY GROUT I NG
SHOULD SETTLEMENTS BECOME EXCESS|VE.

Z. REMOVE AND RECOMPACT ANY LOOSE FIlILL LAYERS
PRESENT AT THE SURFACE. SUPPORT THE STRUC-
TURES ON SHALLOW SPREAD-=TYPE FOOTINGS DES|GNED
AT LOW BEARING PRESSURES WITH PROVIS|ION FOR
RELEVELING BY WEDGES, JACKING, ETC.

O SUPPORT THE STRUCTURES ON FOUNDATIONS EXTENDED
TO THE FIRMER NATIVE SOiLS.

4. REMOVE AND PROPERLY RECOMPACT THE FILL DS~
CARDING COARSE PARTICLES, DEBRIS AND CLAY
AND SUPPORT THE STRUCTURE ON SHALLOW FOUN-
DATIGONS BEARING ON THE ENGINEERED FIlLL.

ALTERNATIVES 1 AND 2 WOULD, OF COURSE, INVOLVE A CALCULATED

RISK OF EXCESSIVE SETTLEMENTS AND FUTURE COSTS OF RELEVEL ING.

s i SERGENT, HAUSKINS & BECKWITH
B

CONSULTING BOIL AND FOUNDATION EHOINEERS
. PLA 1L PASO
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500TPD CONVERTER GAS AcCiD PLANT
FEL Paso PLANT

EL PAaso, TeExas

Jos No. £70-157

THE RISK OF SUCH COSTS !N MOST CASES IS BELIEVED TO BE REMOTE.
ALTERNATIVES 3 AND 4 ARE POSITIVE TREATMENTS WHICH WOULD NOT

BE SUSCEPTIBLE TO EXCESSIVE SETTLEMENTS.,

FrLL MATERIAL WAS ENCOUNTERED TO DEPTHS VARYING BETWEEN 1§
AND 8 FEET IN THE FUEL STORAGE TANK AREA. THUS THE FILL CAN
BE EFFICIENTLY OVEREXCAVATED IN THIS AREA WITH ALTERNATE 4

BEING USED AS A FOUNDATION SYSTEM.,

Frue DEPTHS ARE 14 aAND 17 FEET IN BORINGS 1 AND 4 |N THE
PRECIPITATOR AREA. [T WOULD BE PRACTICAL TO USE ALTERNATE
3 OR 4 IN THIS AREA SHOULD SETTLEMENT CONSIDERATIONS BE
CRITICAL.

FILL DEPTHS IN THE AREAS OF THE L1QuiD COOLING TOWER, AB-
SORPTION TOWER, PropucT AciD COOLERS, CONVERTER AND COOL NG
TOWER VARIED BETWEEN 8 AND 475 FEET AND WAS OVER 20 FEET 1IN
THEVMAJORITY OF THE BORINGS. BECAUSE OF THE LARGE FILL DEPTHS
AND NATURE OF THESE STRUCTURES, IT APPEARS THAT ALTERNATES 1

OR 2 WILL BE THE MOST ECONOMICAL APPROACH.

ONLY 4 AND 5 FEET OF FILL 1S PRESENT AT THE NEwW SPrRAY CHAMBER
AND ADJACENT FLUES IN THE VICINITY OF BORINGS 19, 19A anp 20.
THUS, SPREAD=-TYPE FOOTINGS CAN BE ECONOMICALLY ADVANCED TO

NATIVE SOILS N THAT AREA (ALTERNATE 3). BECAUSE SLAG FiILL
EXTENDED To 13% AND 15 FEET AT BORINGS 21 AND 22, ALTERNATE 2
PROBASBLY WILL BE THE MOST ECONOM!CAL APPROACH FOR THE SUPPORT

OF THE FLUES AT THESE LOCATI|ONS.

DETAILED RECOMMENDATIONS FOR THE ALTERNATES GIVEN ABOVE ARE

PRESENTED IN THE FOLLOWING SECTIONS OF TH!S REPORT. THE

|
S SERGENT, HAUSKINS & BECKWITH
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500TPD CoNVERTER GAS AcCID PLANT
EL Paso PLANT

EL Paso, TeEXxAsS

Jos No. E70-157

RECOMMENDED BEARING VALUES APPLY TO FULL DEAD PLUS LIVE LOADS
AND CAN BE SAFELY INCREASED BY ONE~-THIRD FOR WIND OR SEISM|C
FORCES.

ALTERNATE 1 - MAT-TYPE FOUNDATION
DESIGNED TO RESIST SETTLEMENT

PRIOR TO CONSTRUCTION OF MAT=TYPE OR WAFFLE SLAB FOUNDAT IONS
THE FILL SURFACE SHOULD BE COMPACTED BY 5 PASSES OF A HEAVY
STEEL DRUM VIBRATING ROLLER (5 TON MINIMUM). RECENT RESEARCH
HAS [INDICATED THAT SIGNIFICANT COMPACTION CAN BE OBTAINED 8Y
THIS MEANS TO DEPTHS UP TO ABOUT 6 FEET WHERE CLEAN GRANULAR
SOILS ARE INVOLVED. THUS, THIS TREATMENT WILL TEND TO REDUCE
THE POTENT!IAL DIFFERENT|AL SETTLEMENT AND DETECT ANY LOOSE
ZONES AT THE SURFACE. FOOTING EXCAVATIONS SHOULD BE I[NSPECTED
BY A REPRESENTATIVE OF THE SOILS ENGINEER FOR LOOSE ZONES, DE-
BRIS, ETC. ANY LOOSE ZONES ENCOUNTERED SHOULD BE REMOVED AND
REPLACED WITH COMPACTED FILL IN ACCORDANCE WITH THE REQUIRE~

MENTS SET FORTH UNDER ALTERNATE 4 BELOW.

MAT FOUNDATIONS SHOULD BE RELATIVELY RIGID TO RESIST A DEGREE
OF DIFFERENTIAL MOVEMENT. WHERE BEARING PRESSURES EXCEED 2,000
PSF, THIS FIRM SHOULD BE NOTIFIED FOR REVIEW OF TOTAL LOADS

AND SOILS CONDITIONS AT THE SPECIFIC AREA.
POSITIVE SURFACE DRAINAGE SHOULD BE PROVIDED TO MINIMIZE IN-
FILTRATION OF MOISTURE INTO ANY LOOSE ZONES OF FILL THAT MIGHT

UNDERLIE FOUNDATIONS,

ALTERNATE 2 — SPRrEAD~-TYPE FOOTINGS

DESIGNED FOR RELEVELING

COMPACTION OF THE FILL SURFACE AND INSPECTION AND REMOVAL OF

I's SERGENT, HAUSKINS & BECKWITH
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SOOTPD CONVERTER GAS AcCiD PLANT
EL Paso PLANT

L Paso, TEXAS

Jod No. E70-157

ANY LOOSE ZONES DETECTED SHOULD BE PERFORMED AS RECOMMENDED
ABOVE FOR ALTERNATE 1.

A MAXIMUM SAFE SOIL BEARING PRESSURE oF 2,000 PsF 1S rRecoMm~-
MENDED. MINIMUM DEPTH OF FOOTING SHOULD 8E 15 FEET BELOW
THE LOWEST ADJACENT FINISHED GRADE. [T IS ESTIMATED THAT
SETTLEMENTS OF FOOTINGS SO DESIGNED WILL NOT EXCEED % INCH

UNLESS LOOSE ZONES BENEATH FOOT INGS BECOME SATURATED.

FREE SURFACE DRAINAGE SHOULD BE PROVIDED TO PREVENT INFIL-

TRATION OF MOISTURE |INTO THE FILL BENEATH THE FOOTINGS.

ALTERNATE 3 =~ FOUNDAT | ONS ON NATIVE SoiLs

DUE ToO THE DEPTH OF FILL, THE USE OF DRILLED PILING WILL BE
THE MOST EFFICIENT MEANS OF ADVANCING FOUNDAT |ONS To NAT I VE
SOILS IN MOST CASES. DRILLED CAST-IN-PLACE CONCRETE PILES
EXTENDED TO THE CEMENTED NATIVE SOILS SHOULD BE DESIGNED ON
AN END-BEARING BASIS USING A SAFE SOIL BEARING PRESSURE OF
12,000 psrF. THEY SHOULD PENETRATE THE BEARING STRATUM A
MINIMUM OF 6 INCHES. FROM PREVIOUS EXPERIENCE AT THE FA-
CILITY, IT APPEARS THAT BELLING {ENLARGEMENT OF BASES) CAN
BE PERFORMED IN THE MATERIALS INVOLVED WHERE THE RAT10 OF

BELL TO SHAFT DIAMETER DOES NOT EXCEED 2.

HAND BELLING PROBABLY WOULD BE NECESSARY IN MOST CASES.

THE CAVING TENDENCIES OF THE LOOSER FILL AND TERRACE DEPOSITS

AND THE PRESENCE OF COBBLE SIZE PARTICLES WILL COMPLICATE FOUN=

DATION DRILLING. TEST DRILLING AT THE ASARCO HAYDEN PLANT |

SIMILAR SLAG INDICATED THAT FOUNDATIONS CAN BE ADVANCED THROUGH

THE SLAG WITH TeExoMA 35 orR HuGHES LDH-30 TYPE DRILL RIGS ALTHOUGH

DRILLING CONDITIONS WERE EXTREMELY DIFFICULT., CONSIDERABLE HAND

|
j s 7? SERGENT, HAUSKINS & BECKWITH
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S500TPD CONVERTER GAS ACID PLANT
EL Paso PLANT

EL Paso, Texas

Jos No. E70-157

LABOR WOULD BE NECESSARY IN ADVANCING EXCAVATIONS THROUGH
SLAG, PARTICULARLY WHERE LARGE FUSED FRAGMENTS AND DEBRIS
ARE PRESENT.

T APPEARS THAT EXCAVATIONS CAN BE DRILLED TO THE CONTACT OF
THE NATIVE SOILS WITHOUT THE USE OF CASING. HoOwWEVER, TEMPO-
RARY CASING WILL BE NECESSARY FOR THE PROTECTION OF WORKMEN
AND INSPECTORS. ALL FOUNDATION EXCAVATIONS SHOULD BE ENTERED
AND INSPECTED BY A REPRESENTATIVE OF THE SO!ILS ENGINEER TO
INSURE THAT PROPER CONTACT WITH THE CEMENTED ALLUVIAL DEPOSITS
1S OBTAINED AND THAT ALL LOOSE DISTURBED MATERIAL IS REMOVED
FROM THE ENTIRE END-BEARING AREAS. MANUAL CLEANING WILL BE
NECESSARY IN THE MATERIALS INVOLVED. MINIMUM SHAFT DIAMETER
SHOULD BE 2 FEET AS PILES WITH SMALLER SHAFTS ARE DIFFICULT
TO PROPERLY CLEAN AND INSPECT.

ANY ANNULAR SPACE AROUND THE CASING SHOULD BE FILLED WITH
CLEAN SAND PRIOR TO PLACEMENT AND VIBRAT!ON OF CONCRETE
AND WITHDRAWAL OF CASING SO THAT AN OVER=RUN OF CONCRETE
QUANTITY 1S PREVENTED.

SPREAD-TYPE FOOTINGS BEARING ON THE SHALLOW TERRACE DEPOSITS
'N THE VICINITY OF BORINGS 19, 19A AND 20 SHOULD BE DESIGNED
USING A SAFE SOIL BEARING PRESSURE of 5,000 psr.

MAX IMUM SETTLEMENTS OF FOUNDATIONS DESIGNED BY THE ABOVE CRIt -
TERIA ARE ESTIMATED AT % INCH. SETTLEMENTS WILL OCCUR RAPIDLY

AND BE ESSENTIALLY COMPLETE AT THE END OF CONSTRUCTION.

ALTERNATE 4 - FOUNDAT!IONS ON ENGINEERED FitLL

WITH THE TREATMENT OUTLINED BELOW, A SAFE SOIL BEARING PRESSURE

S SERGENT, HAUSKINS & BECKWITH
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COTPD ConvERTER GAS AcCiD PLANT
Lt PAaso PLANT

L PASO, TEXAS

Jos No. E70-157

ofF 5,000 PsF 1S RECOMMENDED FOR THE DESIGN OF SPREAD-TYPE
FOOTINGS BEARING ON ENGINEERED FILL. A BEARING PRESSUREI OF
8,000 psFf SHOULD NOT BE EXCEEDED AT THE BASE OF THE AcCID
STORAGE TANKS WHERE ENGINEERED FILL IS PROVIDED. MINIMUM
DEPTH OF FOOTING SHOULD BE 1.5 FEET BELOW THE LOWEST ADJA-
CENT FINISHED GRADE. MINIMUM RECOMMENDED FOOTING WIDTHS
ARE 2.0 FEET AND 1.33 FEET FOR SQUARE AND CONTINUOUS FOOT-

INGS, RESPECTIVELY.

MAXIMUM SETTLEMENTS OF FOUNDATIONS DESIGNED AS RECOMMENDED

ABOVE ARE ESTIMATED AT % INCH. THE RATE WILL BE RAPID WITH

SETTLEMENTS BEING ESSENTIALLY COMPLETE DURING CONSTRUCTION.

ALL FILL SHOULD BE REMOVED FROM THE AREA OF THE STRUCTURES
AND FOR A DISTANCE OUTSIDE OF THEIR PERIMETERS EQUAL TO THE
DEPTH OF ENGINEERED FIlLL. ENGINEERED FILL SHOULD THEN BE

PLACED IN HORIZONTAL LIFTS UP TO SUBGRADE ELEVATION,

THE ENGINEERED FILL SHOULD BE FREE OF VEGETATION, DEBRIS AND
OTHER DELETERIOUS MATERIAL, CONTAIN NO PARTICLES LARGER THAN

B INCHES IN DIAMETER AND HAVE NO MORE THAN 25 PERCENT BY WEIGHT
PASSING THE No. 200 sieEvE. THE PLASTICITY. INDEX SHOULD BE NO
GREATER THAN 15. MOST OF THE EXISTING FILL INCLUDING SLAG WILL
MEET THESE REQUIREMENTS WITH THE REMOVAL OF ISOLATED COARSE

PARTICLES, DEBRIS AND CLAYEY ZONES.

THE PORTION OF THE FILL THAT CAN BE TESTED BY CONVENTIONAL
DENSITY DETERMINATIONS {GENERALLY THAT PORTION wiTH 50 PER-
CENT OR MORE PASSING THE NO. 4 SI1EVE) SHOULD BE COMPACTED 70
A MINIMUM OF 95 PERCENT OF MAXIMUM DENSITY AS DETERMINED BY
ASTM D1557-66T. FOR PURPOSES "OF ACCEPTANCE, THE IN-PLACE

!
f5. 1 SERGENT, HAUSKINS & BECKWITH
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SCOTPD CONVERTER GAS ACID PLANT

EL PASO PLANT

EL PASO, TEXAS

Jos No. E70-157 !

DENSITY OF THE FILL SHOULD BE DEFINED AS THAT DETEZRMINED BY
THE SAND CoNE MtTHOD {ASTM D1556-64) OR THE RUBBER DALLOON
METHOD (ASTM D2167-66).

DUE To THE COARSE GRADATION OF THE SLAG, IT WILL NOT BE
PRACTICAL TO PERFORM COMPACTION CONTROL BY MEANS OF CONVEN~-
TIONAL FIELD DENSITY TESTS. ACCORDINGLY, IT 1S RECOMMENDED
THAT COMPACTION OF THE SLAG AND OTHER COARSE GRANULAR MATER-
ALS USED AS ENGINEERED FILL BE CONTROLLED ON A 'MINIMUM
ROLLING" 8AS1S AS FoLLOWS.

1. L1FTS SHOULD BE PLACED SO THEIR THICKNESS,
WHEN COMPACTED, DOES NOT EXCEED 12 I[INCHES.

2. COMPACT ION SHOULD BE ACCOMPLISHED BY A
SPECIFIED NUMBER OF PASSES OF EQUIPMENT
APPROVED BY THE SOILS ENGINEER. THE FoL-
LOWING TYPES OF PNEUMATI!IC ROLLERS ALSO
WILL BE SATISFACTORY.

ROLLER ROLLER WHEEL TIRE [NFLAT!ON
TYpPE RATING LOAD PRESSURE
A 45 TON MIN. 1T TON MIN. 140 ps1 MIN.
3 43 TON MIN, 55 TON MIN. 90 Ps1 MIN.

THREE PASSES OF ROLLER A OR SIX PASSES WITH
ROLLER B WOULD BE SATISFACTORY COMPACTIVE EF-
FORT. OTHER TYPES OF ROLLERS CAN BE EVALUATED
AS TO SUITABILITY AND REQUIRED COMPACTIVE
EFFORT ESTABLISHED FOR THOSE WHICH ARE AC-
CEPTABLE. FOR SLAG OR OTHER COHMHES|ONLESS
GRANULAR PORT!IONS OF THE F([LL, FIVE PASSES
WITH EITHER A HEAVY CRAWLER-TYPE FRACTOR

(20 7o MlN.? OR A HEAVY STEEL-DRUM VIBRA-
TING ROLLER (5 TON MIN.) WILL BE SUFF!CIENT
COMPACT IVE EFFORT.

|
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S500T7PD CONVERTER 5GAS AciD PLANT
EL Paso PLanT

— EL FASO, TEXAS
Joe No., E70-157

3. DUR!NG COMPACTION THE MOISTURE CONTENT OF THE
FILL SHOULD BE MAINTAINED WITHIN 2 PERCENT OF

— THE OPTIMUM MOISTURE CONTENT AS DETERMINED IN

ACCORDANCE WiTH ASTM D1237-66T, MetHoo D.

RESPECTFULLY SUBMITTED,
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TEST DRILLING EQUIPMENT & PROCEPURES

DRILLING EQUIPMENT TRUCK MOUNTED CME=-55 DRILL R21GS POWIZRED
WITH 4 OR 6 CYLINDER FORD INDUSTRIAL ENGINES ARE USED [N AD-
VANCING TEST BORINGS. THE 4 CYLINDER AND B CYL |NDER ENGINES
ARE CAPABLE OF DELIVERING ABOUT 4350 ano 6500 fT. Ls8sS. TORQUE
TO THE DRILL SPINDLE, RESPECTIVELY. THE SPINDLE IS ADVANCED
WITH TWIN HYDRAULIC RAMS CAPABLE OF EXERTING 12,000 rPounDs
DOWNWARD FORCE. DRILLING THROUGH SOIL OR SOFTER ROCK 1S PER-
FORMED WITH 6%" O.D. 3&" [.D. HoLLOW STEM AUGER OR 45" con-
TINUOUS FLIGHT AUGER. CARBIDE INSERT TEETH ARE NORMALLY USED
ON THE AUGER BITS SO THEY CAN OFTEN PENETRATE ROCK OR VERY
STRONGLY CEMENTED SOILS WHICH REQUIRE BLASTING OR VERY HEAVY
EQUIPMENT FOR EXCAVATION. WHERE REFUSAL IS EXPERIENCED IN
AUGER DRILLING, THE HOLES ARE SOMETIMES ADVANCED WITH TRI!CONE
GEAR BITS AND NW RODS USING WATER OR AIR AS A DRILLING FLUID.

SAMPLING PROCEDURES DYNAMICALLY DRIVEN TUBE SAMPLES ARE
USUALLY OBTAINED AT SELECTED INTERVALS IN THE BORINGS BY THE
ASTM D1586 ProcEDURE. Two INcH 0.D. 1-3/8" |.D. SAMPLERS ARE
USED IN MANY CASES TO OBTAIN THE STANDARD PENETRAT!ON RE -
SISTANCE. "UNDISTURBED" SAMPLES OF FIRMER SOILS ARE OFTEN
OBTAINED WiTH 3" O.D. SAMPLERS LINED WITH 2.42" |.D. BRASS
RINGS. DRIVING ENERGY IS GENERALLY RECORDED AS THE NUMBER OF
BLowS ofF A 140 PouND 30 INCH FREE FALL DROP HAMMER REQUIRED
TO ADVANCE THE SAMPLERS IN B INCH INCREMENTS. HowEVER, 1IN
STRATIFIED SOILS DRIVING RESISTANCE SOMETIMES 1S RECORDED [N
2 OR 3 INCH INCREMENTS SO THAT SOIL CHANGES AND THE PRESENCE
OF SCATTERED GRAVEL OR CEMENTED LAYERS CAN BE READILY DETEC-
TED AND REALISTIC PENETRATION VALUES OBTAINED FOR CONS|DERA~
TION IN DESIGN. THESE VALUES ARE EXPRESSED IN BLOWS PER FOOT
ON THE L0GS. "UNDISTURBED" SAMPLING OF SOFTER SOILS !S SOME-
TIMES PERFORMED WITH THIN WALLED SHELBY TUuBES (ASTM D1587).
WHERE SAMPLES OF ROCK ARE REQUIRED, THEY ARE OBTAINED BY NX
DiamonD CoRE DRILLING (ASTM D2113). THE TUBE SAMPLES ARE
LABELED AND PLACED IN WATERTIGHT CONTAINERS TO MAILNTAIN
FIELD MOISTURE CONTENTS FOR TESTING. WHEN NECESSARY FOR
TESTING, LARGER BULK SAMPLES ARE TAKEN FROM AUGER CUTTINGS.

CONTINUOUS PENETRAT!ON TESTS CONTINUOUS PENETRATION TESTS
ARE PERFORMED BY DRIVING A 2” O.D. BLUNT NOSED PENETROMETER
ADJACENT TO OR IN THE BOTTOM OF BORINGS. THE PENETROMETER 1§
ATTACHED To 1-5/8" O.D. pRILL RODS To PROVIDE CLEARANCE AND
MINIMIZE SIDE FRICTION SO THAT PENETRATION VALUES ARE AS
NEARLY AS POSSIBLE A MEASURE OF END RESISTANCE. PENETRATI!ON
VALUES ARE RECORDED AS THE NUMBER OF BLOWS OF A 140 POUND 30
INCH FREE FALL DROP HAMMER REQUIRED TO ADVANCE THE PENETROM-
ETER IN ONE FOOT INCREMENTS OR LESS.

BoRING RECORDS DRILLING OPERATIONS ARE DIRECTED 8Y OUR
FICLD ENGINEER OR GEOLOGIST WHO EXAMINES SOIL RECOVERY AND
PREPARES BORING LOGS. SOILS ARE VISUALLY CLASSIFIED IN AC—
CORDANCE WITH THE UNIFIED SoiL CLASSIFICATION SYSTE 14 (ASTM
D2487 ) WiTH APPROPRIATE GROUP SYMBOLS BEING SHOWN ON THE
LOGS.
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UNIFIED SOIL CLASSIFICATION SYSTEM

Soils are visually classified by the Unified Soil Classification system on the boring logs presented in this report.
Grain-size analysis and Atterberg Limits Tests are often performed on selected samples to aid in classification.
The classification system is briefly outlined on this chart. For a more detailed description of the system, see *“The
Unified Soil Classification System’* Corp of Engineers, US Army Technical Memorandum No. 3-357 (Revised April
1960) or ASTM Designation: D2487-66T.

GRAPHIC| GROUP
MAJOR DIVISIONS SYMBOL | SYMBOL TYPICAL NAMES
E GW Well graded gravels, gravel-sand mixtures,
3K or sand-gravel-cobble mixtures.
E'a CLEAN GRAVELS
St {Less than 5% passes No. 200 sieve)
0l ) GP Poorly graded gravels, gravel-sand mix~
~ o ;z e tures, or sand-gravel-cobblie mixtures.
> >0 PN
R e Limits plot below ¢ ¢
] g O 5w GRAVELS WITH *A’" line & hatched zone é GM Silty gravels, gravel-sand-silt mixtures.
o 2 3 2‘ FINES on plasticity chart
2 s 32 (More than 12% Limits plot above /
a3z Flo passes No. 200 sieve) “*A’* line & hatched zone GC | Clayey gravels, gravel-sand-clay mixtures.
2 @ - on plasticity chart /4;'
% ﬁ = oo Qo g
2 & > ©0o009| QW |Well graded sands, gravell ds.
4 = 52 CLEAN SANDS 5 0-00/a 8 dataly sacs
<3 2<r {Less than 6% passes No. 200 seive) o @ e 0 d
8 5 ° 0 seee Sp Poorly graded sands, gravelly sands.
£ 80\"2 o eed
e AR P | IME
o g c @ X "lelts plot below JHEINE a . _
= S SANDS WITH A’ line & hatched zone |°|5(0|1 SM ilty sands, sand-silt mixtures.
= - o on plasticity chart o
o C FINES be °
5 -g {More than 12 % passes Limits plot above /4
3 8 No. 200 sieve) *A’" line & hatched zone SC Clayey sands, sand-clay mixtures,
= on plasticity chart
% zk SILTS OF LOW PLASTICITY Inorganic silts, clayey silts with slight
Bowd S o A ML plasticity.
@5 Z0 (Liquid Limit Less Than 50)
S8 |2sgf:
= Z_E
2 gf,; = ff@g SILTS OF HIGH PLASTICITY o Inorganic silts, micaceous or diatoma-
> LoV i 1 1 1
a8 :2 3 32 {Liquid Limit More Than 50) ceous silty soils, elastic silts.
7] S
Z5g i :
= [T norganic clays of low to medium plas-
g Eg %Q,ﬁ; CLAYS OF LOW PLASTICITY CL ticity, gravelly clays, sandy clays, silty
o8 @ =y8d {Liquid Limit Less Than 50) clays, lean clays.
w2 |g 85k
to) a
Eg d Z<l§§ CLAYS OF HIGH PLASTICITY CH- Inorganic clays of high plasticity, fat
3 55 (Liquid Limit More Than 50) clays, sandy clays of high plasticity.
—

NOTE: Coarse grained soils with between 5% & 129% passing the No. 200 sieve and fine grained soils with limits
plotting in the hatched zone on the plasticity chart to have double symbol.

PLASTICITY CHART
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PLASTICITY INDEX
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7
’
N
0

0 10 2

30

40 50 60 80

LiQUID LIMIT

70 90 100

DEFINITIONS OF SOIL FRACTIONS

SOIL COMPONENT

PARTICLE SIZE RANGE

Cobbles
Gravel

Coarse gravel
Fine gravel

Sand
Coarse
Medium
Fine

Fines (silt or clay)

Above 3 in.

3 in. to No. 4 sieve
3in. to % in.

% in. to No. 4 sieve
No. 4 to No. 200
No. 4 to No. 10

No. 10 to No. 40
No. 40 to No. 200
Below No. 200 sieve
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PROJECT S50CTPD CoNVERTER GAS Acip PLANT LOG CF TEST DODING NO. ]
JoB No,_E7C-T57 paTe__ 12-9-70
i E RIG TYPE CME =55
s .l E» . | BORING TYPE =" Horicw STEM AUGER &
3 S B = =a o = = =
o m RelLdehem 2 ~ . 5< =2 SURFACE ELEV.__3781 .18 D e NN =T
W oS ~| o= Z 32 oo o © s
e | 35¢ i RS B 0 =& DATUM ASARCO
= c == LORImC old 8 () 50 B
< '.":’5.: a. 2. 3= O 02_- Y 2 _‘
§ gnf_aé j S| 2%3 | 24 3% s REMARKS VISUAL CLASSIFICATION
O ; i T T T T HARD SLAG, PREDOMINANTLY
S R L = GRAVEL s1zE, SoME SAND
=% = & CO0BBLES, NONPLASTIC,
o TS i : = BLACK
5 ‘07 —S 50/0"(No_RECOVERY )
o. = ER==
DENSE SLAG, PREDOMINANTLY

25

35 s

e
30 ;—ié/j '

\

=Lon 50/OPiNOwR£§pVERY)
QGC_._

VERY HARD

GRAVEL si1ze PARTICLES,
SIOME SIANIDR (6, D B\GHRE |5 L 7E
NONPLASTIC, BLACK

NOTE : APPEARS TO CON-
TAIN LADGE VOIDS

CLAYEY oAND, GRAVEL &
COBBL;S WELL GRADED TO
g8' +, LOW TO MEDIUM
PLASTICITY, TAN

STOPPED GEAR BIT AT 3ALr
SAMPLER REFUSED AT

34 185"
HOLLOW STEM AUGER
REFUSED AT 20!

GROUND WATER 5 o |
S R T I A RAYENEITYIRE (5. SERGENT, HAUSKINS & BECKWITH
< U= A ~ Auger cuttings. 8 _ Block sample ’HD ‘
| NOHE S = 2" 0.D. 1.238"" 1.D. tube sample. _’L___! SRl e T
; i U= 2" 0D 2,42 1.0, tube sampla, )

AN
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PROJECT,____S00TPD CoNVERTER GaS AciD PLANT LCCG OF TEST SORING NO._ 2
E70-157 11-10 & 12-24-70
JOB NO._& DATE &3 -
| = RIG TYPE CYE—SS
[ - 11 P
3 Sane » 82 s BORING TYPE 6 HoLtow STEM AUGER &
S SRR S § =5 SURFACE ELEV.__3781.58" TRICONE GEaAR Siv
w 56 = > o - = a O o o o
O ) | et (T e [ ae DATUM ASARCO
£ | £52| £ |s|s| €| 88 | 28 | 2%
F el B R 3 e el B 5% 2 REMARKS VISUAL CLASSIFICATION
(= (S [T wlwvw|o~2 a o =30
U i 5 TS e AR D SLAG, PREDOMINANTLY
il s L : GRAVEL si1ze PARTICLES,
= == i SOME SAND & COBBLE SIZE,
- : ; NONPLASTIC, BLACK
—=5.50/1" (N0 RECOVERY)
l |
—S5_'50/0" (N0 _RECOVERY)
My | 5
R ~—S SO/O (ﬁo RECOVERY)
- : _GP_
§~———H20 PROBABLY PERCHED
S . 168 R
| !
* oz 5 g e el
.;/Jb 72" (NG RECOVERY)
5." _._ 1-—
A 555 KSTe2 9
Pl 40000 e , HARD CLAYEY SAND, soME GRAV-
) sy EL, OCCASIONAL COBBLES,
(Y, = : MEDIUM PLASTICITY, TAN
! oooo i :
5 ooaoo {\\, ~ —.
20/ | X ST‘ TOT 20
et 0N g y
: 00%000 = ; AL CIF)
249 ’
ooo:oo LG s ;
. L .
40 |——- %5%0 —=5.50/1"(No_RECOVERY.)_
A _

45

S0

Q
Q

A\ QO
000 DS
OOQQOQQ
SN N
| S
Fod
' t
t
1]
]

1

=)
Q
N
&)

Bege

STOPPED GEAR BIT AT 444!

SAMPLER REFUSED AT
ISRGES

HoLLOW STEM AUGER

REFUSED AT 30!

i
GROUND WATER SAMPLE T

MRIE
D_EPTH O DA A - Auger cuttings., B - Block somple
“/TT' PPOBASLY Sha= 2k 0.D. ]qs"ID‘ubrsompio.
i P’—[\\‘:\'j[) U - 2"0.D, 2.4 1.0, tube samole.
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K T oF 2
E PROJECT SO00TPD CONVERTER GAS Acinp PLANT OGC OF TEST Jonirg e, Sl
JOBNO. E70-157 pATE. 12-9 & 12-10-70 L
G ML ] E RIG TYPE CME-55 _
i _ 8% i S BORING TYPE 5 HoLLow STEmM AUGER &
- o5 &= I c ~ -
e c Gy =l IO P 0 i G SURFACE ELEV._ 3785 .32 " [RICONE GEAR &1
w NG - > Lo L o U o oo =
; c [ 3:z¢ | 3 ]l g8a | Bl ° % L DATUM ASARCQ
7 == e @ee = o | o ) 6 o 5 0 ore
£ 258 | £ BlhelsEs § o = i U ELD
a ccw o E| & 0o = w = SELS
On Jn‘.’n‘:’ (g_,o Sl 523 gﬁ zorf :’CG REMARKS VISUAL CLASSIFICATION
v 3 S e e S RN E R SLAG, PREDOMINANTLY
e DR IR S T D GRAVEL si1ze, soumc SAND
B T e & COBBLE SI17E, NON-
e e e SR I PLASTIC, BLACK
T I e e e e =
5 g =S 50/3" (No REcove RY ) - NOTE: DRILLING RATE
NNt [NDICATED OCCAS|ONAL
=i Geceatt | LOOSE ZONE
: 1258 =8 50/8"(No RECOVERT)
T I D I -
O G i S o A~
= Tt .4;0 e S YT CLAYEY SAND, consiper-
15 jme 2080 =<5 _50/8" - 2T T j ABLE GRAVEL & COBBLES
R0 A N : | To 6"+, MEDIUM pPLAS-
5 s A T Wi s LT AN
00000.
%%
DENSE SAND & GRAYEL, WELL
s 4% e GRADED To =", sMALL
& AMOUNT OF SILT, VERY
LOW PLASTICITY, TAN
Ly
0, 1
_% o ! VERY FIRM CLAYEY SAND, Low
:c;o"oo : E PLASTICITY, BROWN

30

W T

|

35

2

; < (0

—— o —
0/0 | i, e e - O e e
% Xs-—40 19
% .

NIOMAE OCCASIONAL SEAM
OF HIGHLY PLASTIC CLAY

P e e L e e e e
4 RSN/ ()7 5.7 P it e ;e -
| 40 S AT - R CLAYEY SAND, cowsipEn-
% e ABLE GRAVEL & COBBLES
% T To 6"+, MEDIUM PLAS-
& % e T IR i T CASTE Y o T A N
7 (e || PR e e e,
3 e / RN Rt
5 ek D0 S T S
= L 0090000 . | el S L
{0 e A o Sie
El 50 Xore7 = =S 50/2"(no REcovezv) |' !
24 GROUND WATER b
— T e SAMPLE TYPE =

I

ClE

KTA

| 1 1 L o N L

B _ Block sample

DAL A — Auger cuttings.
S~ 2R ENSN 1Magt | in . 5uk somple,

LT

[
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_/ROJECT 500TPD CoNVERTER GAS Acilo PLANT LOG OF TIST DODING NO. 3
joBNO.E7O‘T57 DATE 12-9 & 12-10-70
] ' : RIG TYPE CME =55
d BEE 3 B2 ) BORING TYPE és Hg}%ow STEM AUGER & =
f o 2 3:§ > 53 E% SURFACE ELEV, 3786.32 TrRicong GEAR 20T
o - -
i LA I R it 22 | DATUM ASARCO
- 2D bl [ © = o 0 o -
£ 253 B |BlEl3sc| 25 | 39 | £
gl o g Ss |slel283 | &5 iojis e REMARKS VISUAL CLASSIFICATION
a|5O 5% e = e
B 00000 e e e BT
mad 549 g w_ Bl EallEe ) IR G
00 00 )
. a - %% i . e
mp M i TR0 ol E

;
|

TN

il

Ty g

TTTERTRE

6]}
(63}

i
i
:
——}
I i :
;

STOPPED GEAR GIT AT 54=!
SAMPLER REFUSED AT 5419"
HoLLOW STEM AUGER
REFUSED. AT 10"

I GROUND WATER J 1
SAMPLE TYPE - ,
S ot = =2 SERGENT, HAUSKINS & BECKWITH
A = Auger cuttings. 8 _ Block somple - /HB I
NONE S - 2" 0.D. 1.38"" 1.D. tube sample. - ! PRIRLAS Nk EEDIERR St S
| | U - 3" 0.D, 2.42" 1.D, tube sampie. i A -0
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PROJECT SO0TPD CONVERT:ER GAas Actio NT LOG ©F T0ST DODNING NO.
JOB NO E7O-157 pATE 17-12-70
. . L
i = RIG TYPE C‘\IAE o9
ol » S E BORING TYPE 6= HoLtow STeEM Aucer &
= o .= &= ey a7 0 = oy = S = 5
s iEo 2 fgﬁ 2 & E% SURFACE ELEYV, o/o:;Sb' TRICONE GEAR BIT
- - I o R o o AP DATUM ASARCO
o Silo. o v ) ot o =
= | £5% | £ sl5l s55] 82 | 3§ | 33
= | S5k o a s 39 i
sl sss| 228 |&1&] 283 S i 2 REMARKS VISUAL CLASSIFICATION
O RS EEeeRee ] easE SANDY SILT, CONSIDER-
a0 ; — ABLE GRAVEL & TRASH,
= g ""'—““—**“—“T“——"“———“_\\ LOW PLASTICITY, TAN
o 2t g b L) HARD SLAG, PREDOMINANTLY
SO/
55y P— s e RV ROCRI I I RS i GRAVEL SIZE PARTICLES,

SOME SAND & COBBLE sSlze,

NONPLASTIC, BLACK

m_ ™

I

STOPPED GEAR BIT AT 294
SAMPLER ﬁEFUSED AT
1 ___”
29 =
HoLLOW STEM AUGER
REFUSED AT 207

S=—19— 2 e APPARENTLY FILL

By | — —GM—| MED!UM DENSE SAND & GRAVEL, soMmEe
A:%_’ 5 SILT, OCCASIONAL COB-
O : : BLES, VERY LOW PLAS-
T Ao T g T ; )

15 ;4@%o=¥=ﬁﬂﬁpﬂ3e Ly \ TICITY TO NONPLASTIC,
e : 7 TAN

5 : : ek

1104 00 x d i i !
;)%525 iy i : HARD CLAYEY SAND, CONSIDER-
ijﬁéj o ; ABLE GRAVEL & COBBLES

Yo 60556 ==S_50/3" R TOo 6"+, MEDIUM PLAS-
S e ! : f TICITY, TAN
i 000000 : i : ‘ ‘
: oooo - T 2 : : SE—
g OYZEC

25| — 4y =S 507312 q
e ! : i :
00 00 ] | §
7 Ooooo : i P :

| 4% — s so7s—
‘}} 30 0_0//I._\_ __5._0—[_.2 . 1 1 —

!

GROUND WATER !
SAMGRLEINTEE SERGENT, HAUSKINS & BECKWITH
BEATH HOUR DAE A - Auger cuttings, B - Block sample -3 8! :
NONE S — 2" 0.D. 1.38"" 1.D. tube somplae. AR S A e
U= 3" 0.D. 2.42*" 1.0, tube samplie, ~

! |




i PROJECT SOOTPD CONVERTER GAS AcCID

|
1

Q-

h : i
; 04 o dhe ] :
o e - v +
3 i K : g ! :
.-
! ! :
' H 8
1
H : {
|
8 f ! ;
! { B i
E I !
i T i (
i 1 :
4 ———— =
[ i 0
EI ] | ‘
v 4

DO Prant LOG OF TEST DORNING NO.__S
- JoB NO._E70-157 pATE 11-12-70
r = < RIG TYPE CME -55
\ ;zg . S > . BORING TYPE 6=" HoLLow STEM AugeR &
3 - ot o) = =
S| ese 81<: 8| 2: | 83 | == | SURFACEELEv.__3779.18'" [RICONE GEAR Ol
v -— O A"
ERE B S S e i s el el S A ASARCQ
i £, |=lE] 2= 62 | 25 | 23
< S’Eg S5 f; f; 233 | &3 2% 2 REMARKS VISUAL CLASSIFICATION 1
0 e = e FILL
: . LOOSE SAND & GRAVEL, sowme
e o ; SILT, OCCASIONAL COBBLES
':_55 : : : A TO 5+, VERY LOW PLAS-
5 L "S“f‘”‘T"E"“5"’"“""‘“'";‘“‘“3"“‘;”"’GM““" TICITY, TAN
{ ] 1:r :
10 FZ3§m§KFZL B VERY HARD CLAYEY SAND, CcONSIDER-
—_— ; ABLE GRAVEL & COBBLES
R ; ; TO 6+, MEDIUM PLAS-
____{///{: : : TICITY, TAN
| / =5 50/2(No _RECOVERY)
W O I R R §
RS Ooo = o SC—
A ;
Ooo %/ : {
. °r0/ - > . =
20 |- % =25.50/3 (N0 _RECOVERY) _
9% b, - i ! i | t
, % =
—! %%, —— '
!%> i B I i
|l 0 g N __ X ,I_,, ‘ o '
o 4%%% =550 /34 9 et ]

STOPPED GEAR BIT AT 247!
SAMPLE?HREFUSED AT

24' 9=
HoLLOW STEM AUGER
REFUSED AT 10!

GROUND WATER
DEPTH HOUR |

NONE

DATE

iC Vv >

!
SAMPLE TYPE

~ Auger cuttings,
'

2" 0
-~ 3" 0.0,

B — Block sample

" 0.D. 138" 1,D. tube sample.
2,42 1D, tube sampla,

S 71 SERGENT, HAUSKINS & BECKWITH
- /HB 1 CUNSLUERL S AL kA et ey
BaeCa e PVARNIARE aa mAs

' A=t
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500TPD CoNVERTER GAS AcCtiD PLANT

PROJECT LOG OF TIST DONING NO.__ 5
€ JoBNO._E70-157 pATE_11-14, 11-15 & 11-16-70 -
[ = RIG TYPE o8
_éé ¥ :E:,\_x . BORING TYPE = HotLrLow STEM AUGER &
Y sl 55| 2% | 8S | 3¢ | surPacEELEV._3777.80"  TRicoNT GEAR BT
R FL eSS B [ ex | 28 | patum ASARCO
s | 233 2 |alg|ses| 48| 8 | 3%
2 pEedhvies | HEELESE ~ 4 35 s REMARKS VISUAL CLASSIFICATION
S8 | s5 MSillf o 2s faypei za S50
e G e e ) SLAG, PREDOMINANTLY
) o i TS D GRAVEL si1zE PARTICLES,
: SM SOME SAND & COBBLE S1ZE,
—— st - w\ NONPLASTIC, BLACK
= ), e - : G\ = = I B e e W]
5 e A Sww38hwwm.lwv 5... LGM i \ F [ LL
%O' Vol | , " _Hvroose SILTY SAND, soME FfINE
 4%6 \ GRAVEL, LOW PLASTICITY,
" Ooooo L : ; i | LIGHT TAN
— ; | \ I GHT TAN
] L (T ; , ~SC_|\pense SAND & GRAVEL, weLL
0 o, | XS 657 7 ’
0, i, o @ 31
050 —d-— : CIRVADEND, “Th0} 55 Sk SLOIRE
oAy : \ SILT, NONPLASTIC, TAN
) nO/_ i =l 1 —
__/ | HARD CLAYEY SAND, coNSIDER-
- — : \ ABLE GRAVEL To z'+, rew
15 _j | ST 43, Bl E coBBLES To 4"+, MEDIUM
/ : : \ PLASTICITY, TAN
/ = : VERY FIRM SANDY CLAY, TRACE oF
——3/i i ; \ FINE GRAVEL, MEDI|UM
E— \l ; : ; PLASTICITY, TAN
g /bs"f TR L e ’
= A ! HARD SANDY CLAY, TRACE oOF
: //_____'_% -! ; : FINE GRAVEL, LOW PLAS-—
S : : == TICITY, TAN
25 |[—— 277 Vs Te0———7 ——| HArD CLAYEY SAND & GRAVEL,
-——j— é ] CONS | DERABLE COBBLES,
i//'o:/ ; ; : MEDIUM PLASTICITY, TAN
G %% L i & e =
e e T ! HARD CLAYEY SAND, SOME FINE
| 000 ; ™ ) ’ s
' 30 |——— %550 = Sl SV M TR S GRAVEL, MEDIUM PLAS-
_ Ry : : - : TICITY, TAN
: 00000 ; o
755 ,
ooooo
;%:*ﬁ . i HARD CLAYEY SAND, coNSiDER-
RS, ) i ABLE GRAVEL & COBBLES
T e WD \, e —— Z= b4
i 35 o SEIEE s MEDIUM PLASTICITY, TAN
) - :
7o, : SIO
.00000' : ; i ]
%5, i ! Y
.__*ﬂ;%{f. |
SR IS =1 95— e
; .
_ ! STOPPED GEAR BIT AT 394!
: ? SAMPLER REFUSED AT 40'8"
el HoLLOW STEM AUGER
o B REFUSED AT 25
GROUND WATER !
SAMPLE TYPE RGENT, HAUSKINS & BECKWITH
DERTH B DATE A - Auger cuttings, B - Block somple SH; SER : s
O S =2 0.0, 1.3 1.D. tube sampla, L W e AN e
S EE _._._._.._._..___’ U 370D, 2407 L0 ribhia somple, | ,\. =14



PROJECT___ SOOTPD CONVERTER GAS AciD PLANT LOG OF TEST DONRING NC._ 1
JoB NO._E7O-157 pATE 11-17-70
S . i RIG TYPE CY%‘55
. - 83 < | 32 ¢ | BORING TYPE 6= HoLiow Stev Auctr & "
% lE Ricis 2 .‘.:OE > 57) =& SURFACE ELEV. Jr/‘78.49' TriCcONE GEAR BT
-2 P gzt | 3 T a8 : ; °% o DATUM ASARCO
£ | £33 £ a|al $32s5 | o | 20 S0
g 505_,{13 g_f',‘ VF; § 253 | 24 33 £ REMARKS VISUAL CLASS!IFICATION
9] S SRS et D SLAG, PREDOMINANTLY
. Ry =P P GRAVEL si1zeE PARTICLES,
B g I 3 = SOME SAND & COBSBLE SI2ZE,
% , : : NONPLASTIC, BLACK
| ,'Sf“ZO“f“““Qm”Em}gm““ PossiBLY FILL
g B e e AL MEOIUM DENSE | SAND & GRAVEL, weLL
" ; GRADED TO 1+, SOME
SILT, NONPLASTIC, TAN

gt Gl-—| DENSE SAND & GRAVEL, weLL
' f ? GRADED To '+, TRACE OF

)
' ! '

t 1 SILT, NONPLASTIC, TAN

R

“*“—ﬂj;/ - : i : : HARD SANDY CLAY, soME GRAVEL,
15 *‘“*tgéggr;\s 58 8 LOW PLASTICITY, TAN

20—

4 ; f ! f HARD CLAYEY SAND, cONSIDER-
o5 | Dot N Sl 57 : : 5 ABLE GRAVEL & COBBLES
= et < : ; i - TO 6+, MEDIUM PLAS~-

; ! TICITY, TAN

|

NG
=)

) Q
SN\
NG

)
NG O

Q

5 » : - : NOTE: FEW THIN SEAMS
t:leSO[liLﬂD~R££QM£BJJ_~ OF HIGHLY PLASTIC CLAY

<

30

7

§ % ] : SE

' i

~=S5.50/4"____ 1

35

40 A7 # 2 S I50/3 " RS ] .
STOPPED GEAR BIT AT 39%!
A ‘ : SAMPLER REFUSED AT 39'g"
' : ! HoLLOW STEM AUGER
REFUSED AT 25°

NS A daaane S
R R N R N R
A RO R R O RN R AR
AR R OO R
NN NSNS NSNS RS

)

i
|

[11!

!

i
| GROUND WATER AR

SERGENT, HAUSKINS & BECKWITH

'y T W T WM Wy N

SIS AN HOU DTS E A ~ Auger cuttings, B _ Block somple - SH
NONE ] S - 2" 0.D, 1.38"" 1.D. tube sample. ‘/ 8 CEARR R il T e LR O
' U L 3% g0 L oo Bk sampie, 1 A_1D




- . O
, PROJECT PLANT LOG OF TEST DONING N, 8
© 0B NO._E70-157 pATE 11=-12-70 -
£ 3 RIG TYPE CME‘QD
| L3 . b Bz . | BORING TYPE__ 6=" HotLLow STEY Auc:zg &
I I L 3 5?5 > 52 =i SURFACE ELEV,_ S/ /7 .45 TRICONE Grar ST
L i B Al AR ez | 2& | patum ASARCO
i £=% z < |2l 283 aa 29 2
TlEEE | % o | EE| 2oz | »x o e REMARKS VISUAL CLASSIFICATION
| A& Sde 64 |d|8|azz c o =10
3
5 0] S0 T i~ TR et = HARD SLAG, PREDOMINANTLY
| T ol s e e S GRAVEL SIZE PARTICLES,
- DGR i GP
: T e e e e A e e SOME SAND & COBBLE SIzE,
3 = ‘gﬁ;:= =g 9 W NONPLASTIC, BLACK
= Y . ® !" et — o —— e e e e
o, SN L S O I [
51 i [S]s 18 7
T e ! : ; —SP=| MEDIUM DENSE SAND & GRAVEL, somE
RIS : g SMs SILT, FEW SLAG FRAG-
uo‘r' : MENTS, VERY LOW
e 25 PLASTICITY, GRAY
1.0) fomm o: b&__m,_________‘“___ﬂ____SM 4
°o°. ; STl I i
/ov_ e
= // MED UM DENSE | SILTY SAND & GRAVEL,
i % Cl— WELL GRADED To 2"+,
: . VERY LOW PLASTICITY,
) 15 / I \ TAN
& i c'/.

S500TPD CoNVERTER GAS ACID

HARD SANDY CLAY, SMALL AMOUNT
OF FINE GRAVEL, LOW
PLASTICITY, TAN

HARD CLAYEY SAND, CONS!DER-

ABLE GRAVEL, SOME
COBBLES To 6"+, MeDpium
PLASTICITY, TAN

STOPPED GEAR BIT AT 394!
SAMPLER REFUSED AT 39!Q"
HoLLOW STEM AUGER
REFUSED AT 25!

GROUND WATER

DEPTH

HOUR DATE A D e e
NONE S - 2" 0.0 138'
W S 0[Otk

'
SAMPLE TYPE

B ~ Block sample
I.D. tube sample.
' 1.D. tube sample,

5. 1 SERGENT, HAUSKINS & BECKWITH

SR THRG ML AN PO ROAT B ke
s - PiAGNTASY . "

nevmy
AN

\ -

=

)



SOME SAND & COBBLE SIZE,

=] p = :
JROJECT _ SO(ET. D CONVERTEROGAS ACID PLANT tOC OF T2ST DODING NO. S
JOB NO. Vel ISTALIBTIE 17-18 & 11-20-70 e
| 5 RIG TYPE CMER S
= oA s | 82 . | BORING TYPE 6=" Horiow STEm AUGER &
S| wce )RR 5« | =2 | SURFACEELEv.__3777.80" TRICONE GEAR 817
T8 30y — > oL =3 Lo 3]
c | 855 | NS ot 22 | DATUM ASARCO
= [£53| £, |8|%| s8] S8 | 30 | &3
“w -] —_— L - -
S 8ss| &8 S| 283 | &2 | 28 2 REMARKS VISUAL CLASSIFICATION
J O TR O S e sl o SLAG, PREDOMINANTLY
Rl : GRAVEL s1zE PARTICLES,
R ; AR

P

PROERI

NONPLASTIC, BLACK

a= m‘g ot v

—GW—

—GM——

S |

oa

MEDIUM DENSE

SAND & GRAVEL, weELL
GRADED TO 2 '+, SOME
SILT, NONPLAST!IC, TAN

| ("
. i 9/0
1 %007
IR 0000‘ [
; ;00003 :

VERY FIRM

SANDY CLAY, SMALL AMOUNT
OF FINE GRAVEL, LOW
PLASTICITY, TAN

i i

= 5.50/%"

t

0
()
%90
()
0
0,
()
9

HARD

CLAYEY SAND, CONSIDER-
ABLE GRAVEL, OCCASIONAL
cCoBBLES To 6"+, MEDIUM
PLASTICITY, TAN

0 i ” i

5y - i
%0, ————t !
o TN
e S0yl

STOPPED GEAR BIT AT 394!
SAMPLER REFUSED AT 39'9"
HoLLOW STEM AUGER
REFUSED AT 23!

GROUND WATER

DEPTH

HOUR

DATE

NONE

~ Auger cuttings,
-2

f
SAMPLE TYPE
B - Block sample

' 0.D. 1.38"" 1.D, tule scmple.

— 3 0.D, 2.42'" 1,0, tube sample,

SERGENT, HAUSKINS & BECKWITH

SRR IING AOHL AR B nlie T o PR atr ey
in . Bpanatane . reowan s

R




i

- - " 1
PROJECT SO00TPD CONVERTER GAS Acip PLANT LOC ©F TEST DonINgG no. 0
¢ JOBNO._E70-157 paTE 11-21-70
s ' r RIG TYPE CME =55
<88 o . | BORING TYPE 6> HoLiLow STex Auger &

Cr Bl [ 8 25| 2% Es T2 | SURFACE ELEV.__3777.00° IRICONE GEAR BI1

w 2 0 u - > - oL =30 U o S

e | 855 | S ERRE g x ot = DATUM ASARCO

£ g8 | £, |=|5| €| S8 | 2S5 | 3% §

s Ses S8 18|5 583 | 24 38 ES REMARKS VISUAL CLASSIFICATION

0 i R s “"GP“' HARD SLAG, PREDOMINANTLY

|
|
|
J
|
i
|
|

i e O SR T S

e |

GRAVEL s1ze PARTICLES,
SOME SAND & COBBLE SI1ZE,

25

|

=) Q' ) Q o
SNSRI AONB\S S
o ) < Q) &)
) Q' Qo Q o
Q) & Q G Q <
) QO NN 00 00 QQ
) Q O Q Q Q

!'

e Q"--'g i ’

s j : , : _GW=_| \ NONPLAST|C, BLACK ]

QY S~;~3-o~;n—---~j-m -~i--GMw.| MEDIUM DENSE SAND & GRA\B/%L, WELL

AN § f N GRADED TO § +, SOME

i —— : : : SILT, NONPLASTIC,

s e : : I\ BROWN

IR COVR I i

100 g : : _Cw_| MEDIUM DENSE | SAND & GRAVEL, wettL

o |. - é S iy GRADED TO 1z '+, TRACE

Lol i | | OF SILT, NONPLASTIC,

_ R j Cl=—| VERY FIRM SANDY CLAY, TRACE oFf
= | 1 S ————  i— FINE GRAVEL, LOW PLAS-
A T ; \ TICITY, TAN

j W ! : HARD CLAYEY SAND, smaLL

: L | SC— AMOUNT OF FINE GRAVEL,

: N ? ! LOW PLASTICITY, TAN

5%, ( | 1

: 05 | , i
—-*—1;ﬁéfé T , HARD CLAYEY SAND, coNs!DER-
I () e SR '

120 =S 50/3 —E ABLE GRAVEL & COBBLES

ek T S ; TO 8+, MEDIUM PLAS~
———*ij%ﬁgﬂ == ; ; TICITY, TAN

2 (%) i q | ]

SRR 7 e f :
— gy
3 0 _ 7% LE’~S._.5.OZ_3‘ 1 O
e ‘ se

] —=5i50/1"(no RECOVERY )
| 35 (oMo RECOVERY)
- ? "0%4':’;5:"5 Ozt =9
; e STOPPED GEAR BIT AT 394!
5 s b 3 SAMPLER REFUSED AT 30'8"
_— TN ) HOLLOW STEM AUGER

: e _ REFUSED AT 25!
i i A -

GROUND WATER
DEPTH f HOUR

| NoNE

l

DATE

||

SAMPLE TYPE

A - Auger cuttings,
S -2 0.D.1.38" 1.D.

U~ 3" 0.0, 242" 1,D

B8 - Block sample
tube somple.

. tube sampla,

SERGENT, HAUSKINS & BECKWITH

Vim T,

\
g
N\

St ae

sen mgian,
Ntass

RO Ty

VhoEaa



=

epeni

L

.

HOUR
NONE

DEPTH DATE

A — Auger cuttings.
S — 2" 0.D.1.38" I.D. tube sample.
U ~ 3" 0.0, 2.42"" 1.D, tube somple.

B - Block sample

PROJECT 500TPD CoNVERTER GAS AciD PLANT LOC OF TOST DONING No,
=
VOB [DATiEs . i kO,
JOB NO. = R
. 5 RIG TYPE GV -55 L i
s gé a Eg e BORING TYPE 6? SOLLOW ‘STE"' AuGcer &
é = - £?§ > 83 E% SURFACE ELEV.__C775.85" [ERUECONE & SARIRET
o ol - - "
i3] s |l EBs | ED | GE | 2E | oaru ASARCO
<, 1§ ESR i s|5| 25| o& | 20 2
gl Ess §_§' Sl 283 | 24 325 €2 REMARKS VISUAL CLASSIFICATION
——— -
0 B D e SLAG, PREDCOMINANTLY
SR, > — N —GP-— GRAVEL s1zg& PARTICLES,
. : SOME SAND & COBBLE SIZE,
X = : NONPLASTIC, BLACK
= : -
30 NS4 3 et DENSE SAND & GRAVEL, weLL
Y l [T A= : 2 1
2 ; i GRADED TOo 1 +, ocCCA-
S i : SIONAL COBBLES, NON-
), | ; : PLASTIC, TAN
1 . i GW__
=S _50/2. 3
S ;
| i .
, : HARD SANDY CLAY, sMALL
i}gs~—qg5: g Gl x AMOUNT OF GRAVEL, LOW
| M ; PLASTICITY, BROWN
_ i e ; _ HARD CLAYEY SAND, CONSIDER-
; i e Rl . ABLE GRAVEL & COBBLES,
i e=eS_BU/A" 7 MEDIUM PLASTICITY, TAN
! A - 5 i
—— 0 i :
_____/;/(} oy !
S ’
%%, T | i
—_— Y — 1 1t 7
sl Ay ==S50/3" T 8
Jei s vl ooooo : : :
! %%, = | :
— 4%, ; : j
i%' L i ;
WO i s W
Y A=y i
B A
i T R { !
! d b :
¥ 0 h 1 1
¥ —/— ;
: —— 0 o :
; : ) =S D 2" i
35 | —— 4% = 7 J —-
: 00000 , gt ; |
3 (S R Oooo ‘ :
z : oo°0 : ' 0
‘____-%0%05”"_"' :
! 40____MJ%%£;£ZSQZ£” 11 i
2 ; o s : STOPPED GEAR BIT AT 39%'
i P i SAMPLER”REFUSED AT
E ST o f 38"10
- ; e HoLLow STEM AUGER
P REFUSED AT 20'
I '
GROUND WATER S rvae .

SERGENT, HAUSKINS & BECKWITH

COUNAULTING ML AR by
PRTINIVY . eaustary oA

-1

&

N

AN

NCATON AR Ty

[
A
(f

D)




S500TPD CoNVERTER GAS ACID PLANT

. PROJECT, o _ - L FL LOG ©F TEST DONING NO._12
T JoBNO. £70-157 paTE 11-24 & 11-25-70 |
% 3 RIG TYPE CME=55
séé o gg L BORING TYPE 65" =oLLow ST AUGER &
K] -~ £ = 5 7= P == A S i =
" lE ek § .E:_E 2 53 -g;: SURFACE ELEV. 377{)” 5 IRICONE GEAR =17
1 (3880 [.07188e) 28 | S5 | 2% | caruw ASARC
bl & |55 £, |B[E] s8] S [ 26 | E%
a = [oed) o 13 E 0O = 4 - e = 0
5 g KRR S.S Slel 253 gf: fopts EG REMARKS VISUAL CLASSIFICATION
0 i L e L Il
o e oo i e L SILTY SAND, CONSIDERABLE
i s o . TRASH, LOW PLASTICITY,
L SRR, : BROWN
;.b{Sﬁ““WGf““““T“”BM”WEW“' MED!UM DENSE SAND & GRAVEL, werLL
; =5 : : e GRADED To 1"+, occca-
- i g o g SIONAL GRAVEL To 3",
= : : ' NONPLASTIC, TAN
i 4@5— ing i R
B, . - VERY FIRM SANDY CLAY, sSMALL AMOUNT
_ i TO HARD OF FINEZ GRAVEL, LOW
E J : PLASTICITY, BROWN
(NG
[ZjU- 67~ .
E ol nr ==l
1 A m ST Sk ==
k|20 A %/j/\: =340~ 9
Yo ‘
E N VERY HARD CLAYEYC ISANDL conshi DER=
] _____%%00 Bl ABLE GRAVEL & COBBLES
0/ 1
25 _____;%éj; is=—90 ) To 10", MEDIUM PLAS-
E ____m/}yg’Qi ! TICITY, TAN
3 5%
_ B §
/4 i
SRS 0%0000 . |
'y 00 .* i .
‘- 30 |[——- 00000 =SS 50/5,” Sl
s ‘ f SIE
N 0000 ! 3 e |
= B 000 S y
l}‘ 00000 | iy : ;
35 ‘;2%5——~S 50/1 (No RECOVERY)
—— ges T2 DY I _A\NO RECOVERY )
Ooo t
s & WAoo
t i 0000 =L e |1 )
. 000000 .
_ A R R - 3
0,
%% —S-50/1" (no—re COVERY)~
N i STOPPED GEAR BIT AT 394!
SAMPLER REFUSED AT 39!7"
HoLLOW STEM AUGER
S il il REFUSED AT 25'
1
GROUND WATER

I |
SAMPLE TYPE r'—7
d S l

CN i !
e , SERGENT, HAUSKINS & BECKWITH
A — Auger cuttings. B - Block sample -—J/HD !
HoE | S ~ 2" 0.D. 1.22"" 1.D. tube samole. e R S L SRR
i St} (oY ok UL T s campla, i —




3 1 or 2
[ PROJECT S00TPD CONVERTER GAS AcCtp PLanT LOG ©F TEST BODING NoO., 12
r% JOBNO. E7C-157 pATE_11-25. 11-27 & 11-28-70
HEs e 7 RIG TYPE CME =05
i - 82 . BORING TYPE o, R e STEM AUGER &
. S 1uce 4 »‘3?5 > K i SURFACE ELEV,__37°20.25! i1 CONE GEAR g7
§ e | 338 % o] &3 ED | vz | 28 | patum ASARCQ
| £ hged | 5, lols]| s== | &8 | 3¢ | 2% ]
g S&é §_§ Sl 533 | 22 a5 35 REMARKS VISUAL CLASSIFICATION
% O e ot T Ao e L s SLAG, PREDOMINANTLY
& s A TR GRAVEL SI1ZE PARTICLES,
‘ e X BT SOME SAND & COBBLE sizg,
i : NONPLAST I C, BLACK
| < o I —_—
I 5 l=t—zzd O /<‘ R e PSR 11V P FiLL
: 2 [N TN 4 i 1L
k | LOOSE SILTY SAND & GRAVEL,
F —— [T !
e I WELL GRADED To 1'%,
" Co { ; ] v \ LOW PLASTICITY, BROWN
| poiddr T Y _
10 —S 50/0"(No RECOVERY =
F 10 e 700 ~~~---=-——~-»~/~-»~;~(~~-.--w-wv “:'-—)-»_— GENERALLY SLAG, PREDOMINANTLY
' —— e : : HARD GRAVEL SIZE PARTICLES,
T ; SOME SAND & COBBLE SHI ZAES,
' NONPLASTIC, BLACK
15 op
!; il NOTE: DRILLING RATE
S at ! s INDICATED VERY LoosE
g 1oy .J___‘.LQQ__F?_._E“C_.O,,\/NE',R_Y_)‘h, ZONE AT 181 10 10kt
s : ! !

: DENSE SAND & GRAVEL, weLL
o g S GRADED To %'+, soumE
Sl = = SILT, VERY LOW PLAS~-
——— 0L R . GM-— ;
ey O Ll N TICITY, TAN
B R
_.__.;/{\4 S——4.4 47— MODERATELY SILTY CLAY, soME vEeRy
S EAN ' FIRM TO F[RM SANDY STRATIFICAT|ONS,
ey 1 MEDIUM PLASTICITY,
‘/ e REDDISH=TAN
rntiiean? / Nl . PN
%!/" 91 i 22 _CL_

l 40 /
sl e T BTSSR ARG CLAYEY SAND, CONSIDER-
V50 | S g 12 A
— O, T T e S T A ABLE GRAVEL & COBBLES,
0, \7

, e - PYA Ooooooo e o0 LOW PLASTICITY, TAN
e Ooooo R e T

o [T e ——

GROUND WATER

l O el I ROUR I DANIE ’ A ~ Auger cuttings,
J ront | ] 5 - 27 0.0, 100
= |

O e

tihie

i
SAMPLE TYPE

B - Block sample

LD, tuhe wample,

'
REALIIR TR RN

'SERGENT, HAUSKINS & BECKWITH



5

PROJECT 500TPD CONVERTEE GasS éch PLANT LOC ©F TIST DORING NO. 13
i JOBNO._E70-157 pATE_11-25, 11-27 & 11-28-70
s | RIG TYPE CVE=DD
] .o._';g P §§ s BORING TYPE 6*2' HOLL‘O-.’ ?TE?‘ AuGER &
5 L:'i NE § .BTE > S"E _S’E SURFACE ELEV, <2/ 380.38" Rl A OINE L AR ST
% A act K =l 88, 5.0 0% Y DATUM ASARCO
k - 222 | o | o gl IO ° o 5 6 v
Tl Ees| 5. |F[El222] %5 | 2L | £
: P SR P N T B - 38 £ REMARKS VISUAL CLASSIFICATION
2150 S
| O T
e - E e . S e
If 55 reaS 80747 12 o
"0 12
’ STOPPED GEAR BIT AT 594
[ SAMPLERI REFUSED AT
k [ !
fr— ‘ 59'9%"
]
: HoLLOW STEM AUGER
3 REFUSED AT 10!
' i I
AES. !
, .
i
\ _
E | ; :
; L :
| s
q PR O |
L i ,
i E o :
§ i : i i i
| S e A *
Ed ) |
5 — — -
i = S :
I = =
1 b
o
| R
2 e J
GROUND WATER ! I
O = e e SeFLIE Y [P s 7 SERGENT, HAUSKINS & BECKWITH
A ~ Auger cuttings, B -~ Block sample - °n
NONE SR U RORE N F= Sl A DRSSl e o Y 8 Pl i T
U=l O N 2.42'"1.D. tuhe sampie, ! No B O

R )




i eF 2

PROJECT_ 500TPD CoNVERTER GAS ActD PLANT LOG OF TEST BODING o, 14
4 JOE- D._.E70-157 DATE_11-28, 12-1 & i2-2~70
Lt 3 RIG TYPE CMZ =55
sgg e §g . BORING TYPE =" Horiow Sty Auczs &
; : e alel s | 2 5o =2 SURFACE ELEY.__378R2,25" JR1coNt GzZaAR BT
P el e e 1552 23 | 8% | 3% oA
v c 3<c © = AL S B - S DATUM ASARCO
T (A T (T B on
= s el £ - a|l a 3= a :~ Y A
S | 38s] &8 |&l8|283 | 22 38 2 REMARKS VISUAL CLASSIFICATION
10 . i g =t e GENERALLY SLAG, PREDOMINANTLY
o e ~ N R e e T GRAVEL s1zE PARTICLES,
20t o e ST I i, L e SOME SAND & COBBLE S1IZE,
B 63
: i S0 T e SRR NONPLASTIC, BLACK
e ;-'-‘d:.‘ = - e N S A
el e ==SLBOR LT T e NOTE: DRILLING RATE
3

INDICATED VERY LOOSE
ZONE AT 4' T0 4%

S e e = DENSE TO SAND & GRAVEL, weELL
o ;ﬁﬁq o f ; VERY DENSE GRADED, NONPLASTIC,
Eamae 815 v s : TAN

e P APS PG, foes i s R D S B

AN Tsy e

FIRM CLAYEY SAND, HIGHLY
STRATIFIED WITH SOME

SO j ; : SILTY SAND ZONES, LOW
n—+—v£%%%ygE5~m~28ﬁ-—~f~79~~m80- PLASTICITY, BROWN
% _ .
9%

AN

— D
e § 00 OO — ————— e .
9%
b o Qe 2 g
! 5%
0/0/

AR SILTY SAND & GRAVEL,

UOUL::S;50/3qLNQwRECOVERY)
. SOME COBBLES To 6 +,

0 B ) T P s S

ol e LOW PLASTICITY, TAN
- — 'O e : e mErcs
4 A € S S ¢ Y

45 |——r P 0 ‘/5 e () B S s 1o S S

|
!

— of e - - & e = SM
| 50 o] (o :
| | GROUND WATER SAMPLE TYPE

]
{ 41 SERGENT, HAUSKINS & BECKWITH
DEPTH HOUR DATE A — Auger cuttings. B - Block somple -} Ey;],
g NONE S« 2" 0.0, 1.33" 1.D, tuhe sample. [ o b e ety e L UG

l i U 27000 2 D rube s, ; L=ee




.
Bl E
LOG OF TIST DORING NO._14

« PROJECT__ S00TPD CONVERTER GAS Acip PLANT T TIOT n .
% j0B NO. E70=-157 paTe 171-29, 12-7T & 12-2-7C
S RIG TYPE GVE =55
U SE3 ~
r__ -8 8 " £2 n BORING TYPE 55" Hovrow STeEv Augtr &
b Ol gles 5| = 8 = SURFACE ELEV., 27BR .75 TRICOME GzAR BT
L ) = & s =3
Tl oe | 35E T (LS| 88| B | ez | SS | oaTum ASARCO
EEw | = b el (Rl S 2 £
L -é B -éto" £l el 2o= *E 'ng R R vi
- R & 515 Sl8la=> md oo S5 EMARKS SUAL CLASSIFICATION
50 o|llo ;-"""QS | Ry O Ao FIRM SILTY SAND, Low PLAS-
o] S s e R AU SIS SR R
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