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o Maricopa County Landfill Site , Page 1
- Near Western Avenue & Dysart. Road
Avondale, Arizona
- SHB Job No. E85-91

®» 1. INTRODUCTION

= This report is submitted pursuant to a geotechnical
ii investigation made by this firm of the site.proposed for
» ' the Avondale landfill. The landfill will be located near
- the intersection of -Western Avenue_and Dysart Road in
Avondale, Arizona, adjacent to the Agua Fria River. The
objectives of +this investigation were to evaluate the
. ' physical propérties of the soils underlying the site, to
provide recommendationé for the excavation and earthwork
elements of the project, and to provide conceptual de-

signs for the liner elements of the facility. It is our

55 : understanding that the information provided in this re-
port may be expanded if it 1is decided to pursue the

project.

® 2. PROJECT DESCRIPTION

Details of the project were provided by Mark B. Beizer,
P.E. and Krishan Saigal, P.E. of SCS Engineers. The
® site is located adjacent to and west of an existing
- landfill, which ‘wés previously investigated by Sexrgent,
Hauskins & Beckwith (Ref: SHB Job No. E84-220). The
: landfill 1is owned and was operated from April, 1979 to
® October, 1980 by the Maricopa County Highway Department.
: During its 18 months of operation, the landfill received
pal solid waste. Apparently no hazardous wastes were
(] deposited at the site. It is understood that the exist-
6% ing landfill will be removed and disposed of at the

proposed site investigated as part of the present study.

-
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! i The purpose of this study is to provide information re-
' gquired to develop a conceptual design of a landfill'at

49 | the proposed site.

® 3. INVESTIGATION

3.1 Review of Site Hydrogeclogy

. As part of our investigation, we reviewed a closure
study for +the existing lamdfill prepared by SCS Engi-
neers, which detailed hydrogeologic' conditions at the
disposal site. We also reviewed available governmental
» reports of water levels, well locations, and effects of
flooding in the region of the proposed site. A hydro-

graph for a section of the Agua Fria River downstream of

- the site was provided by Simons, Li & Associates, Inc.

‘- On their recommendation} the shape of the hydrograph was
: . . assumed applicable to the Agua Fria River adjacent to

the proposed landfill site.

[ B 3.2 Subsurface Exploration

Five exploratory borings were drilled on May 9 and 10,
: 1985. All of the borings were advanced to auger refusal
® on sand and gravel, with boring depths varying from 37

to 42 feet below existing grade.

The borings were drilled with a truck-mounted CME-75
® drill rig advancing 6 5/8-inch 0.D. hollow stem auger.
Standard penetration testing and open-end drive sampling

were performed at selected intervals in the borings. The

-~
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» Maricopa County Landfill Site Page 3
o Near Western Avenue & Dysart Road
Avondale, Arizona
" SHB Job No. E85-91

9 field investigation was supervised by Nicholas J.

LaFronz, E.L.T., staff engineer of this firm.

) The results of the field investigation are presented in
® Appendix A, which includes a brief description of drill-
U' ing and sampling egquipment and procedures, a site plan

showing the boring locations, and logs of the test bor-

ings. Elevations of the ground surface at the boring
® locations were interpolated £from a contour map of the
area provided by the Maricopa County Landfill DPepart-

ment.

3.3 Laboratory Analvsis

"Moisture contents of selected samples were determined.

- These are shown on the boring logs. Grain-size énalysis
bf and Atterberg Limits tests were performed on selected
. samples. The results of these tests are presented in

Appendix B.

9 4., SITE CONDITIONS & GEOTECHNICAL PROFILE

4,1 Site Conditions

. The propeosed landfill site is relatively level, exhibit-
ing an elevation difference of about 2 feet. The site
appears to have been previously cultivated, but is pres-
ently covered with a light to medium growth of grasses

) and occasional bushes. Unlined irrigation ditches form

3 the northern and southern boundaries of the site. The
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¢ " surface texture retains evidence of previous discing and

furrowing.

f? 4.2 Geotechnical Profile
®
As 1indicated by the boring logs, the soils underlying
the proposed landfill site are relatively uniform in
. lateral extent. The soil column can be described as a
‘ ' . two-layer system as follows: .

A. The upper approximately 6 feet of soil consists
of fine grained silts and silty sands that are
relatively soft, low in plasticity and moist. 1In
Borings 4 and 5, a 1 to 2-foot thick layer of
soft to firm, highly plastic c¢lay was encoun-
tered. o

B. At depths below 6 feset, moderately firm to hard,
. clean to silty sands were encountered. This
o stratum is river alluvium and includes lenses of
: . clean sands and gravels throughout. The materi-

- als are typically dense to very dense, and moist
to very moist.

’f It is noted that all exploratory holes caved subseguent

to removal of the hollow stem auger.

4,3 Soil Moisture & Groundwater Conditions

Free groundwater was encountered in all of the borings,
except Boring 3, at depths varying from 32 to 34 feet,
It is noted that Boring 3 extended only to 31 feet and,
® thus, did not extend to the apparent groundwater level.
B Moisture contents in the soils above the water table
° .
: x
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* typicall§ vary from 2 to 11 percent, though a moisture

content of 27 was determined for the clay layer in Bor-
ing 4. -
0o A groundwater contour map prepared by SCS Engineers

using 1973* depth-to-water data indicates that, at that
time, the depth-to-water 'béneath the adjacent landfill
was about 60 feet, and groundwater movement was to the
b northﬁest. To further define the groundwater regime,
records for 15 wells, located as shown‘in Figure 1, were
researched from Arizona Department of Water Resources
(ADWR) files. ' Pertinent data from these records are

listed in Table 1, including the most recent measured
groundwater elevation. This data indicates the ground-
water was at elevation-890jto 92§)during 1984, compared
- _ to the present elevation at the landfill site of(ié?)
° ‘ An explanation for the apparent rise in the groundwater
. level between 1982 and 1985 is not available, but it may
be related to irrigation or flows 1in the Agua Fria

River.

Declines of the water ~table are caused by pumping of
water primarily for irrigation. Recharge and water
level rises are by flooding adjacent te the Agua Fria
‘  and Gila Rivers. During a flood, groundwater moves
downward forming a mound on the water table, and if the
flood 1is sufficiently long, the mound extends upward to

the river. Mann and Rohne (1983) for the floods during

*References are listed at end of report.
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. - o FIGURE 1

. Landfill site and Well Locations
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o - TABLE 1

Summary of Well Records

. | Distance - 1982 1982
. ADWR from Years Groundwater Groundwater
Ref. Landfill of : Depth Elevation
No. Na. {miles) Record ~ {feet) (feet)
1 3 DAAT 1.3 1962 - -
» 2 2 DAA 1.5 1962 & 1982 70 909
3 3 DDD 1.0 - - -
4 10 AAA1 0.9 1947-54 - -
,,,,, 5 10 AAA2 0.9 1956-82 79 903
6 11 BAB 0.8 1982 53 923
7 11 AAB 0.9 1962 & 1982 63 908
8 10 CBB 1.3 1982 85 890
9 10 ACD 0.7 1982 75 901
9 10 15 ABB2 1.4 - - -
B 11 10 DCC 0.7 1982 63 908
12 10 DBB 0.5 1982 56 919
13 15 BAD 0.9 1982 77 894
9. 14 15 DAB 0.8 1982 57 903
d 15 14 BAB 0.2 - - -
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» the period February, 1978 to June, 1980 indicate that
- one well 4 miles west of the site had a rise in the
.water table of 19 feet, a second 3 miles to the south-

IR
o

o east had a rise of 10 feet, and a third 3% miles to the
L] : northeast a rise of 34 feet. As these three are some
- distance from the Agua Fria River, the water table mound
under the propoged landfill site was likely much higher
than the pre-flood water table.

5. DISCUSSION, ANALYSES & RECOMMENDATIONS

5.1 Primary Design Factors

-The key factors to be considered in developing a land-

£fill at the proposed site .include the following:

B A. The soils at the site below a depth of approxi-

. mately 6 feet include relatively clean sands and

* gravels and silty sands. The in situ moisture

content 1is relatively low, and cementation is not

noted; thus, excavation by conventional means is

possible. Below depths of 30 feet approximately,

® depending on the groundwater level at the time of

i excavation, moist to saturated conditions may be
encountered. o -

B. There does not appear to be a natural soil bar-
N rier between the Agua Fria River and the proposed
® site. Though the proposed dike would prevent
surface water from the Standard Project Flood im-
‘pacting the landfill, subsurface flow below the

dike 1s probable.

5.2 Groundwater Levels During Flood Events

Based on information provided by the Maricopa County

-
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» - Landfill Department, the stage of the Agua Fria River
- during the Standard Project Flood is elevation 965.

Thus, without placement of the planned dike, the land-

gy
FRAE Y

" £ill site - would become flooded during this event, which

_' has a flow equivalent to approkimately 1.5 times the
100-year event. Placement of the dike would prevent
surface flooding, but would not prevent subsurface
flows. As discussed in Section 4.3, during high stages

‘-  of extended duration, mounding of groﬁndwater adjacent

to the river should be anticipated.

The height of the mound is primarily dependent on the
time period the flood stage exists. Because the pro-

posed landfill site is adjacent to the Agua Fria River,

the possibility that the full impact of a flood stage

would be felt was investigated. Based on the 100-year

‘% . hydrograph provided, the period of significant flow
peaks 1in approximately ten hours and recedes in an
additional 20 hours. The total duration of the hydro-
graph is approximately 100 hours or four days.

A simple flow analysiéI considering the landfill will be
located approximately 1,000 feet. from the Agua Fria
River, indicates in excess of 15 days of significant
® flow would be required to significantly impact the land-
£ill site. Because of the stratigraphy of the soils
underlying the site and the barrier to flow created by
the dike, direct computation is not possible. However,
¢ the lower bound time\of 15 days is based on conservative
assumptions, and a time in excess of this may be more

probable.

}
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e . ‘ Since the duration of peak flow would be much less than
' the time required for significant subsurface flow to
then reach the landfill, it is concluded that the Stan-
B dard Project Flood would not have a major effect on the
.. landfill. It is likely that, for more severe flood con-
, | ditions, the water table below the landfill site would
rise, but the rise would only be on the order of a few

i feet. Thus, the bottom of the landfill, planned to be
‘ at elevation 930+, would be subject to an uplift pres-
sure on the order o¢f a few hundred pounds per square
foot. It would not feel the pressure equi&alent to the
N difference in elevation of flood stage and landfill
P invert, or 35 feet of water. As important, it is pos-
” sible that the groundwater. level could rise above the

landfill invert.

o 5.3 Design Recommendations - Liner

Considering the need to positively impound any leachate

that might develop in the landfill, and the conditions

L8 described above, . it 1s recommended that a double liner
3 system be installed. Though the potential for flow in

the Agua Fria River to infiltrate the landfill is small,

. it is recommended that the designr include defensive
® : measures against such an occurrence. There is at the
site a very high potential for groundwater contamina-

tion, and very positive liner, leachate collection, and

seepagde detection systems are recommended. The design

[ of this system should also consider the potential for
- uplift pressures acting at its interface with in situ-

: soils. Further, to prevent infiltration of surface

|
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» waters, the landfill should be capped with a positive

" moisture seal and graded to prevent long-term ponding of
water. ' '

] _ A conceptual design for the liner system is shown schem-

atically in Figure 2, and a conceptual design for the
landfill cap 1s shown schematically in Figure 3. It is
recommended that a double liner incorporating two layers
‘ of a geomembrane such as HDPE, CPE, or PVC be used. The
double liner system would extend along the bottom and
sides- of the landfill, providing full ehcapsulation. The
artificial liners would be separated by 24 inches of

sand,. which would allow collection of any seepage into

this laver. The seepage collection system could include

a network of PVC pipes leading to a sump drain. A

24-inch layer of sand above the upper liner would accom;
b: modate leachate collection, and provide protection for
' the liner during placement of the waste material in the
landfill.

®- To accommodate placement of the sand and the liners, the

v site slopes should not exceed 3:1 (horizontal to verti-

cal). The sandy materials required for construction are

_ readily available from the excavation for the landfill.

‘“ The thicknesses of sand specified would provide protec-

tion agaihst damage to the liners, as well as

accommodate installation of seepage and leachate collec-

tion systems. Should these systems not be installed, it

® may be possible to lessen the thickness. However, the

oy method of installation and the method of placement of
- the waste should be carefully considered.

f
® - i
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The lower membrane liner could be replaced with a clay
liner. However, it does not appear that the silty scils
" overlying the site would be sufficiently impermeable for
this purpose. The layers of high plasticity clay would
be acceptable, but there is an insufficient guantity of
this material available. Further, to ensure impervious-
ness, the greater flexibility of a geomembrane wouid
provide .a more rigk-free barrier. Placement of a clay
liner requires less steep slopes (or argreater quantity
of material) and protection immediately aftexr placement
to prevent drying and cracking. The sand overlying the
bottom liner would, of course, provide the degree of

protection required.

5.4 Design Recommendations - Cover

Standard design of the landfill cover, as shown in
Figure 3, includes a 24-inch layer of foundation mate-
rial, a 12-inch cap of relatively impervicus material
{coefficient of perméability of 10-% centimeters per
second or less) and a 12-inch laver of native scil. The
cover should also be graded and sloped to provide posi-
tive surface drainage. Materials for the foundation and
cover are available on-site in the upper 6 feet of sur-
ficial soils. When the landfill excavation is made,
this material could be stockpiled for later use.

The impervious cap could be constructed of finer grained
surficial socils such as the silts encountered in Borings
2, 3 and 4. This material would likely have the required

degree of imperviousness. Alternatively, the lavers of
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» _ . plastic clay encountered in Borings 4 and 5 could be
stockpiléd and used for this purpose, or blended with

other materials to provide a sufficiently impervious

material.

An alternative would be to treat the finer grained soils
with an enzyme Aadditive. This treatment could lessen
the regquired thickness, and produce a more economical
» ; design. However, our experience with such additives has

not been entirely positive. Questions of long-term
- stability and protection of soils treated and used as
liners (as compared to dust control, road surface sta-

bility and other uses) remain to be answered. Use of an
additive would require a careful specification of work-
manship and product. '
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B. DWAINE SERGENT, P.E. JOHN B. HAUSKINS, P E. GEORGE H, BECKWITH, P.E. ROBERT D. BOOTH, P.E.
LAWRENCE A, HANSEN, PH.D.. P.E. DALE V. BEDENKOP, P E. ROBERT W, CROSSLEY, P.E. NORMAN H. WETZ. P.E
RALPH E. WEEKS, P G. DONALD L. CURRAN. P.E DONALD G. METZGER, P.G. ROBERT L. FREW
DARKEL L. BUFFINGTON. P E. J. BAVID DEATHERAGE. P.E. JONATHAN A CRYSTAL, P.E ALLON C. OWEN, JR.. P.E,

DONALD VAN BUSKIRK, P.G.

August 22, 1985

S§CS Engineers SHBE Job No. E85-91
4014 Long Beach Boulevard Addendum No. 1
Long Beach, California 90807-2687

Attention: Mark B. Beizer, P.E,
Project Manager

'Re: Maricopa County Landfill Site -
Near Western Avenue & Dysart Road
Avondale, Arizona

Gentlemen:

Attached hereto 1is the result of a permeability test con-
ducted on near-surface, £fine grained soils sampled at the
above project site. The specimen tested was a composite of
soils obtained <€rom depths of 1 foot to 6 feet, remolded to
a dry density -of '1C8 pounds per cubic foot at a moisture
content of 14 percent. The coefficient_of permeability
determined is of the order of 4x10-7 centimeters per
second. Thus, it appears the on-site surficial clayey soils
can be used for the impervious coVer specified for the land;
fill. During excavation it should be sﬁécifiéd that this
layer be stockpiled for this use.

This addendum should be attached to the original report énd
made a part thereof. '

REPLY TO: 3940 W. CLARENDON, PHOENIX, ARIZONA B5019

PHOENIX ALBUQUERQUE SANTA FE SALT LAKE CITY EL PASO
(60Z) 272-6848 (505) 884-0950 (505) 471-7836 (8C1) 2660720 (915) 778-3369




) - ’ Maricopa County Landfill Site Page 2
Near Western Avenue & Dysart Road
Avondale, Arizona
- SHB Job No. E85-91
' Addendum No. 1

»
- Should any gquestions arise concerning this addendum, please
do not hesitate to contact us. ' A
> Respectfully submitted, . .
‘Sergent, Hauskins & Beckwit a/
E? ¢ 13872 &;
By Aﬁiiﬁij o e 'm§1AW?rmEA 3}
Lawrence A. Hansen, g
D
Copies: 2Addressee {3)
D
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ENGINEERING ANALYSIS . PHYSICAL TESTING * QUALITY CONTROL - FIELD EXPLORATION

»
REPORT ON LABORATORY TESTS
DATE
PROJECT Maricopa County Landfills joB NO._ E85-91
» LOCATION Near Avondale, Arizona LAB NO._ 0-91-37 thru 41
REMOLDED
PERMEABILITY TEST
(Pressurized Permeameter)
° :
Combined Samples of Borings #2 @ 0.5-2', #2 @ 4.5'-6",
Sample #3 @ 0.5-2"',-#3 @ 4.5'-6' and #4 @ 0.5-2"
Remolded to Demsity of Y108 PcFat 140 %
® Diameter 3.30 cm Length _6.10 cm Area __8.55 cm2 Vol. 52.2 cc
WS 89.99 grms. W, 14.1 % We 23.6 % GS - VS - ce
. Void Ratio - - Dry Density  107.6 PCF Trials 24 days
® | |
. Pressure Head Q Time K K
* (PSI) (inches) (ce) (min.) (cm/sec) (£t/vr) Remarks
o - 18.1 18.3 11735  4.0%x10°7 0.4 Input "Q"
® 5  152.5 193.8 15977 3.7x107/ 0.4 Input "Q"
' 147.0 | 2.8x1077 0.3 Exit "Q"
5 156.0 45.8 2508  5.5%107/ 0.6 Input "Q"
° 34.0 R 4.1x1077 0.4 Exit "Q" -
®
o
PHOENIX EL PASO ALBUQUERQUE’

. v © (80OR) 272-6848 (@I%) 772-308B (BQ%) 344.9940
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December 30, 1985

SCS Engineers SHB Job No. E85-91
4014 Long Beach Boulevard Addendum No. 2
Long Beach, California 9%0807-2687

Attention: Mark B. Beizer, P.E.
» Project Manager

Re: Maricopa County Landfill Site
Near Western Avenue & Dysart Road
Avondale, Arizona

Gent lemens:

- Presented herein are the results of the additional field
® investigation compléted' for the above referenced project.
- Ag discussed with Krishan Saigal, P.E. of SCS Engineers, the
original five borings advanced for the project were located
outside the boundaries of the final recipient landfill site
® identified for the project. Thus, it was recommended by all
parties concerned that additional borings be advanced within

the planned recipient site.

® Three borings were drilled on December 18, 1985 at the loca-
tions identified on the attached site plan as Borings 6, 7,

and 8. All borings were drilled to depths of 40 to 41 feet

' using a truck-mounted CME-55 drill rig advancihg 6 5/8-inch

@ O0.D. hollow stem auger. Standard penetration testing was
performed at selected intervals in the borings. The field
investigation was supervised by Tony J. Freiman, E.I.T.,

staff engineer of this firm.

REPLY TO: 39240 W. CLARENDON, PHOENIX, ARIZONA B5019

@ - PHOENIX ALBUQUERQUE SANTA FE SALT LAKE CITY EL PASO
(802) 272-6848 (5051 ARA-OAQRN IBRAGY A7 1 Joas rmAL amae Ammnn e
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Maricopa County Landfill Site
Near Western Avenue & Dysart Road
. Avondale, Arizona
* . SHB Job No. E85-91
Addendum No. 2

A limited laboratory testing program was completed, includ-
® ing determinations of the moisture content, Atterberg

Limits, and grain~s£ze distribution of selected samples

recovered. Moisture contents are listed on the attached

boring logs, and the results of the other tests are listed
® on a separate attached sheet.

The composite geotechnical profile based on the three addi-

tional borings 1is essentially the same as that described in
® our original report, except the stratum below a depth of
approximately 6 feet appears to contain significantly more
gravel-sized particles. The groundwater table at the time
of drilling varied from a depth of 31 to 34 feet, correspond-
® ing to elevations of 928 to 930, or essentially the same as

previously reported.

This addendum should be attached to and made a part of our
® original «report. Should you have any questions concerning
the information presented herein, please do not hesitate in

contacting us.

® Respectfully submitted,

Sergent, Hauskins & Beckwi.féﬁmi _

?.Q?’l’f’l‘\\ﬂc":‘?ﬁ};‘: ‘
e “j‘- L2
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Copies: Addressee (3)
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Page 3
® TEST DRILLING EQUIPMENT & PROCEDURES

. Drilling Equipment Truck-mounted CME-55 drill rigs powered with & or 6

s cylinder Ford industrial engines are used in advancing test borings. The
4 cylinder and & cylinder engines are capable of delivering about 4,350
® and 6,500 foot/pounds torque to the drill spindle, respectively. The

. spindle is advanced with twin hvdraulic rams capable of exerting 12,000
pounds downward force. Drilling through soil or softer rock is performed
with 6 1/2 0.D., 3 1/4 I1.D. hollow stem auger or & 1/2 inch continuous
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
tricone gear bits and NX rods using water or air as a drilling fluid,
Where auger and tricome gear bits cannot be used to advance the hole due
to cobbles or caving conditions, the ODEX (overburdem drilling with the
eccentric method) 1is used. A percussion down~the-hole hammer underreams
® the hole and 5 inch steel casing is introduced into the hole during drill-
ing. The drill bit is eccentric and can be removed from the center of
the casing to aliow sampling of the material below the bit penetration
depth.
, Sampling Procedures Dynamically driven tube samples are usually obtained
® at selected intervals inm the borings by the ASTM D1586 procedure. In
many cases, 2" 0.D., 1 3/8" I1.D. samplers are used to obtain the standard
penetration resistance. 'Undisturbed” samples of firmer soils are often
obtained with 3" 0.D. samplers lined with 2.42" 1.D. brass rings. The
driving energy is generally recorded as the number of blows of a 140 pound

* 30 inch free fall drop hammer required to advance the samplers in 6 inch
® increments, However, in stratified soils, driving resistance is sometimes
i recorded in 2 or 3 inch increments so that soil changes and the presence
. of scattered gravel or cemented layers can be readily detected and the

realistic penetration values obtained for consideration in design. These

values are expressed in blows per foot on the logs. "Undisturbed" sam-

pling of softer soils is sometimes performed with thin walled Shelby tubes :
® - (ASTM D1587). Where samples of rock are required, they are obtained by NX

diamond core drilling (ASTM D2113), Tube samples are labeled and placed :

in watertight containers to maintain field moisture contents for testing.

When necessary for testing, larger bulk samples are taken from auger cutt=~

ings.

® Continuous Penetration Tests Continuous penetration tests are performed
by driving a2 2" 0.D. blunt nosed penetrometer adjacent to or in the bor—
tom of borings. The penetrometer is attached to 1 5/8" 0.D. drill rods
to provide clearance to minimize side friction so that penetration values
are as nearly as possible a measure of end resistance. Penetration values
are recorded as the number of blows of a 140 pound 30 inch free £all drop

® I{amer required to advance - the penetrometer in one foot increments or
ess,

Boring Records Drilling operatioms are directed by our field engineer or

geologist who examines soil recovery and prepares boring logs. Soils are

: visually classified in accordance with the Unified Soil Classificatiom

® ]Ejystem (ASTM D2487) with appropriate group symbols being shown on the
0gs. '

s -1 SERGENT, HAUSKINS & BECKWITH
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UNIFIED SOIL CLASSIFICATION SYSTEM

Soils are visually classified by the Unified Soit Classification system on the boring logs presented in this report,
Grain-size analysis and Atterberg Limits Tests are often performed on selecied samples to aid in classification,
The ctassification system is briefly outiined 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. '

i
GRAPHICI GROUP
MAJOR DIVISIONS SYMBOL | SYMBOL TYPICAL NAMES
—— " o o .
w H Qagbgi GW Well araded gravels, gravei-sand mixiures,
-3 LA Y i
gﬂ-? CLEAN GRAVELS .'d'.:-g-'...q or sand-gravel-cobble mlx_wres.
il {Less than 5% passes No. 200 sieve} " r -
e 6 - ) GP Poorly graded gravels, gravel-sand mix-
- g :E tures, or sand-gravel-cobbie mixiures,
> "o
o .5 g 2a Limits plot below
b Uge GRAVELS WITH ‘A’ line & hatched zone GM |Sity gravels, gravel-sang-siit mixtures.
é =] e FINES on plasticity chart P
(=]
a6 gg {More than 12% Limits piot abowve “L/Z
g z e passes No. 200 sieve)} A" line & hatched zone GC |Clayey graveis, gravel-sand-clay mixtures,
Z b - on plasticity chart /J:
= 0 — oo 0o d
S 2 83 ; tCeocof gy Well graded sands, gravelly sands
Y 53 CLEAN SANDS L o 00 a g ’ anas.
& . ‘ )
g o S= (Less than 5% passes No. 200 seive) e e v o )
5 |w °2 s e '1 SP | Poorly graded sands, graveliy sands,
= o b e e g :
o =38 . ¢
b S Limits piot below bi%lo|®
= bm SANDS WITH A" line & hatched zone ylel lei] SM |Silty sands, sand-sitt mixtures.
> : FINES on plasticity chart bi%lo e
g2 [More than 32 % passes Limits plot above %" %/4C
£ No. 200 sieve) **A% line & hatched zone {0 p°°° o4 SC Clavey sands, sand-clay mixtures.
= on plasticity chart 00,45 o
§ §§ SILTS OF LOW PLASTICITY T | ML Inorganic silts, ciayey silts with siight
] T . .
e e ;‘é_’g: {Liquid Limit Less Than 50} l | l [ piasticity.
6. 225k -
A 4 P i ﬁ;gg SILTS OF HIGH PLASTICITY MH Inorganic silts. micaceous or diatoma-
bx - . . n i i i
g‘ ;.g 5 i {Liquid Limit More Than 50} ceous silty soils, etastic silts.
- P w i " g -
< 28 3 e L / inorganic clays of low to medium pias-
€y N §a§3 c“_AY_s Of L.OW PLASTICITY / CL ticity, graveliy clays, sandy clays, silty
2‘226 b 5§§> {Liguid Limit Less Than §0) .- '/ cizys, lean ciays.
22< ISp=oF
oA |5 3_3555 CLAYS OF HIGH PLASTICITY / W |mmorganic ciays of high plasticity, fat
: g 37 {Liguid Limit More Than 50) c clays, sandy ciays of hiph piasticity.

NOTE: Coarse grained soiis with between 5% & 12% 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 DEFINITIONS OF SOIL FRACTIONS

80
— / SOIL COMPONENT PARTICLE SIZE RANGE
80 -
o CH -~
g 40 V/ : Cobbles Above 3 in.
= | Gravel 3 in. 1o No. 4 sieve
z / \_i_ A LINE Coarse gravel 3in, w0 % in,
o3 Fine gravet % n. to No. 4 sieve
= CL / Sand ' No. 4 to Ne. 200
< 20 p MH _ Coarse . Ne. 4 10 No. 10
g cLML ] i ' Medium No. 10 to No. 40
7 e Fire No. 40 1o No. 200
10 3 Fines (silt or ciay) Beiow No. 200 sieve
. AN ML

0 10 20 30 40 50 80 F0 80 90 100
LIQuUID LIMIT

!
m| SERGENT, HAUSKINS & BECKWITH




TERMINOLOGY USED TQ DESCRIBE THE RELATIVE DENSITY,
CONSISTENCY OR FIRMNESS OF SOILS

The terminology wused on the boring logs to describe the
relative density, consistency or firmness of soils relative
to the standard penetration resistance is presented below.
The standard penetration resistance (N) in blows per foot is
obtained by the ASTM D1586 procedure u51qg 2" 0.D., 1 3/8"
I1.D. samplers. '

1. Relative Densitv. Terms for description of rTelative
density of cohesionless, uncemented sands and sand-
gravel mixtures.

N Relative Density
0-4 Very loose
5-10 Loose
11-30- Medium dense
31-50 Dense
S50+ ' Very dense
2. Relative Consistency. Terms for description of clays
which are saturated or near saturation.
N Relative Consistency Remarks
0-2 ' Very soft ' Easily ©penetrated sev-
eral inches with fist.
3-4 Soft ‘ Easily penetrated sev-
eral inches with thumb.
5-8 Medium stiff Can be ©penetrated sev-

eral inches with thumb
with moderate effort.
9-13 ' Stiff ' Readily indented with
' thumb, but _.penetrated
' - only with grezt effort.
16-30 Very stiff Readily indented with

thumbnail.
30+ Hard Indented only with 'dif-

ficulty by thumbnail.

3. Relative Firmness. Terms for description of partially
saturated and/or cemented soils which commonly occur in
the Southwest including clays, cemented granular mate-
rials, silts and silty and clayey granular soils.

N Relative Firmness
0-4 Very soft
5-8 ' Soft
9-15 Moderately firm
16-30 ) Firm
31-50 Very firm
50+ Hard

Page 5
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Maricopa Countyv Landfills

Page 7

PROJECT LOG OF TEST BORING NO.___ s _
JOBNO._E85-91 DATE__12-18-85 ' _
i RIG TYPE CME-55
o L83 .| 52 . | BORING TYPE 6%" Hollow Stem Auger
& | s 3 £?§ >3 1 &2 | 34 | SURFACEELEV.
e | 852 3 = E8% | EY % 22 | DATUM
cx | E5Rt 2 [4]S] g5 68 | 5 | 2% -
IR 55 S{51283 1 &3 8 5 REMARKS VISUAL CLASSIFICATION
O . - ; ! e e i )
e L] slightly SANDY SILT, very fine
S | ] [y —— _ by ML} moist grained sand, nonplastic,
PSS 51U E : moderately light brown o
] / PO — Rooe
5 . @ i R H H H .
] NS 10 . 1 27| cH| siightly SILTY CLAY, trace to
— ld’;mmwj S | moist some fine grained sand,
i : : . ) ' . ‘
; ..Ai — : moderately high plasticity, brown
TR AR ; ? firm
10— o.r.o N 5T : {
...... S i slightly SILTY SAND, predominant-
— moist ly fine to medium grain-
K SP-| medium dense ed, angular, nonplastic,
T ee e i brown
15 .o e o1 24 note: trace of coarse
s grained gravel at 12' to
13" & 18'
slightly GRAVEL, considerable
moist sand, poorly graded,
loosed to | SEbEISULET €0 rounded,
dense P ’
note: saturated below
groundwater table
=P
]
i
—— e Pr—r——
Stopped auger at 39'e6"
Sampler refused at
.45 . 40'4
!
]
v Pl |
A
GROUND WATER SAMPLE TYPE

DEPTH HOUR DATE

34'3"10:254 12-18

A — Auger cuttings,

§ ~ 2" 0.D. 1.38" 1D, tube somple. -

B ~ Black sample

‘ .
!]"5?| SERGENT, HAUSKINS & BECKWITH




PROJECT

Maricopa County Landfills

JoB NO.__E85-91 DpATE__12-18-85

Page 8

LOG OF TEST BORING NO.__7

I

very dense

P RIG TYPE CME-55
L .y .| B2 . | BORING TYPE 6%" Hollow Stem Auger
H e el 27E | 25 | BS | =2 | surRFACE ELEV.
w388 | < osg=E|-F8 | Q2 A8
£ L3853 |ofS|i0s] E5 | 83 | 3 [ DaTWM
£ | £551 £ lg|3| 32| o8 | ZU 28
S sEE] &3 S5 283 z24 | 32 Eg REMARKS VISUAL CLASSIFICATION
G T T T T glightly SANDY SILT, very fine
B mois rained sand, nonplastic,
Il st grained sand lasti
il £irm light brown
slightly SAND, trace of gravel,
moist predominantly fine &
et 100se toO medium grained, subangu-
medium dense lar, nonplastic, light
brown to gray
slightly SILTY GRAVEL, consider-
moist able sand, predominantly
dense to fine grained, rounded

gravel, subangular sand,
nonplastic, brown

slightly
moist :

medium dense

SILTY SAND, predominant~
ly fine grained, sub-
angulay, nonplastic,
brown :

slightly
moist

medium dense

SILTY GRAVEL, consider-
able sand, predominantly
fine grained, rounded

gravel, subangular sand,
to dense nonplastic, brown. .
note: saturated below
groundwater table
e e ———— Y e e — e ———

Stopped auger at 39'6"
Stopped sampler at 41!

GROUND WATER

DEPTH

HOUR DATE

33"

1i:454 12-18

A = Auger cuttings.

§ - 2" 0.D. 1.238" L.D. tube sample. -

SAMPLE TYPE ]
B - Block sempie ;r;;]l SERGENT, HAUSKINS & BECKWITH -
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- _ Page 9
» PROJECT Maxicopa County Landfills LOG OF TEST BORING NO.__38
JOB NO.__EB85-91 DATE___12-18-85 ‘ S

F RIG TYPE_ CME-55
- sgg . ir : BORING TYPE 6%" Hollow Stem Auger
| use RN Y T z SURFACE ELEV.
o | =R E (L0%| 80| Bi | s | 3E oAt
£ | £33 £ a{%| 325 | 0" fo £
{ § ééé 55 5 5 §§§ 55 55 s REMARKS VISUAL CLASSIFICATION
0 Cenm . I.._.., ,..,_.....u,__..___........t_.....-....,..uu
| Illfuimgmwmmgm“”w@wwmﬂém_mm. dry SANDY SILT, very fine
.ﬁ ff'; - > ' ML eoft grained sand, nonplastic,
° . mgli | K7 gmgge S - light brown
P | H i : .
e e ‘ ; 1 | note: 6" layers of fine
30 .o 57 i : grained sand at 3' & 4'
AP - dry SILTY SAND, predominant-
i ® 00 : i i loose +o | 1y fine to medium grain-
SRS B WL S op ) ed, subangular, non-
» v : oL medium dense . X
10— oo BA YA plastic, light brown
U N N
L
T » &8
- ! ' - '

» <b op slightly SILTY GRAVEL, consider-
moist able sand, predominantly
medium fine grained, nonplastic,

brown
) dense
- / slightly CLAYEY SAND, predomi-
) et moist nantly fine to medium
L 1oose grained, nonplastic,
reddish brown _
25 moist ‘ SILTY GRAVEL, consider=-
able sand, predominantly
gzgsedzgsé fine to medium grained,
» ¥ - - ] nonplastic, brown
30 : note: saturated below
GP groundwater table
®
35
{ bt
Stopped auger at 39'6"
i Sampler refused at
L 45 40'9"
. {
v T
) : GROUND WATER _ SAMPLE TYPE - |
® OEFTH | MOWR | DATE A = Auger cuttings. B ~ Block somple ,[5711 SERGENT, HAUSKINS & BECKWITH

31'90 1251 12-18 5 -2"0.D.1.38" L.D. tube sampie, =
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®
TARULATION OF TEST RESULTS
dob No. EB3-F1
- W3
®
i
HOLE URIFIED SIEVE ANALYSIS-ACCUM % PASSING |LAR ND
e DEPTH  CLASE L.L. F.I. #200 %100 450 #40 #30 #i6 #10 #@ ¥4  [25° ,379.5"
® R L VO AL L L 06 L Y L L S o
& 4,5 -6.0"  [H 48 43 BY %% 98 %@ 9% 9% 99 9% 100 G-91-43
° 7 7.5°-11"  &F -~ N LB 3 16 3B A3 BY %4 95 96 9B 100 F-91-53
7 18,5'-t6"  GF 2 2 45 & B M 14 29 3B 4 48 82 &3 4B
1 BE 100 3-71-34
7 19.3°-21" &e-GK - NP 7.9 10 17 33 57 8% 9% %6 97 97 %8 100
3-91-55
®
7 29.3"-31° &P - N 24 3 4 3 & 7T 9 10 13 14 i (B
232 o a=-57
®
®
®
®
® P




T=EST DRILLING EQUTPMENT & PROCEDURES

- Drilling Equibment Truck-mounted CME-35 drill rigs powersd with &4 or 6.

cylinder Ford industrial engines are used in advancing test borings. The
e 4 cylinder and 6 cylinder engines ars capable of delivering about 4,350
' and 6,500 fooc/pounds torque to the drill spindle, -raspectively. The

spindle is advanced with twin hydraulic rams capable of exerting 12,000

. : pounds dowuward farca. Drilling through soil or softer rock is performed
o : with 6 1/2 0.D., 3 1/4 I.D. hollow stem auger or 4 1/2 inch concinuous
o - flight -auger. Carbide insert teeth .arz normally used on the auger bits
® so tiey can often penetrata rock or very strougly cemented soils which
o require blasting or very heavy equipment for excavation. Where refusal
is expaerienced in auger drilling, the holes are sometimes advanced with

tricome gear bits and NX rods using water or air as a drilling £luid.

Whers auger and tricone gear bits cannot be used to advance the hole due

. to cobbles or caving conditioms, the ODEX (overburden drilling with the

® eccentric method) is used. A percussion down-the-hole hammer underreams
the hole and 5 inch steel casing is introduced into the hole during drill-

ing. The drill bit is eccantric and can be removed from the cantar of

the casing to allow sampling of the material below the bit penetration

depth. '

o Sampling Procedures Dynamically driven tube samples aras usually obtained
at selectad intarvals in the borings by the ASTM DL586 procadur=.  In
many cases, 2" 0.D., 1 3/8" IL.D, samplers are used tc obtain the standard
penetracion rasistance. "Tadisturbed" samples of fimmer soils are ofcen

- obtained with 3" 0.D. samplers lined with 2.42" I.D. brass rings. The

4 driving energy is generally recorded as the number of blows of a 140 pound

[ X : 30 inch free fall drop hammer. required to advance the samplers in 6 inch

increments. However, in stratified soils, driving resistance is sometimes

recorded in 2 or 3 inch increments so that soil changes and the presence
of scattered gravel or cementad layers can be readily detected and the
realistic penetration values obtained for consideration in design. These
values are expressed in blows per foot on the logs. "Undiscurbed" sam—

[ 3 pling of softer zoils is sometimes performed with thin walled Shelby tubes

. (ASTM D1587). Where samples of rock are required, they are obtained by NX

diamond cotre drilling (ASTM D2113). Tube samples are labelad and placed

in watertight containers to maintain field moisture contents for testing.

When necessary for testing, larger bulk samples are taken from auger cutt=-

ings.

Continuous Penetration Tasts Continuous penetration tests are performed

by driving a 2" 0.D. blunt nosed penetrometer adjacent to or in the bot—

tom of borings. The penetromerar is attached to 1 5/8" 0.D. drill rods

to provide clearance to minimize side friction so that penetration values

‘ are as nearly as possible a measure of end resistance. Penetration values

o are recorded as the number of blows of a 140 pound 30 inch free fall drop

hammer required to advanca the penetromecer in one foot inerementcs or
less.

Boring Records Drilling operations ars directed by our field engineer or
geologist who examines soil -recovery and prepares boring logs. Soils are
® visually classified in accordance with the Unified Soil Classification
Sysrem (ASTM D2487) with appropriate group symbols being shown on the
logs.
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: ' “ . UNIFIED SCIL CLASSIFICATION SYSTEM

Soils are visuaily 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 sampies to aid in classification,
SSE | The classification system is briefiy 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: D2487-56T.

- GRAPHIC] GROUP
MAJOR DIVISIONS SYMBOL | SYMBOL TYPICAL MNAMES
; @ Y ‘Well graded graveis, gravel-sand mixtures,
‘g% CLEAN GRAVELS or sand-gravel-cobbie mixtures.
3= {Lass than 5% passes Nao. 200 sieval
® Nwed Poorly graded gravels, gravel-sand mix=
o 3 |2 mﬁ tures, or sand-gravei-cobble mixtures.
- R
w 3 a2 & : Limits piot beiow ¢
- o Q5 g GRAVELS WITH + | **A*" line & hatchad zone s GM | Siity gravels, gravel-sand-siit mixturas.’
g S © g . FINES : on plasticity chart
a8 L_cn_::; (More than 12% Limits ptat above % :
@ 2 g passas No. 200 sieve) **A”* line & hatched zone / GC | Clayey gravels, gravel«sand-clay mixtures.
. z b - on plasticity chart /./
g % .3 o9 Qad
T 0 2 °ed s 0 Well j .
5 - ‘.g.% CLEAN SANDS . b 0 00 a SW ell graded sands, gravelly .sands
g 3 :v {Less than 5% passes No. 200 sewve} . e ¢ o o &
Cf wls ' *ese 3P Poorly graded sands, gravelly sands.
1 Qa ®a * 0 d
" zZ3 8 - o
u g P Limits piot below o1al®4 -
- Sa SANDS WITH ‘*A’* line & hatched zone 19|, o 4 SM Silty sands. sand-silt mixtures.
=2 FINES on plasticity chart olale
o & - - ¥ - -
5-§ {More than 12 % passes Limits plot above 'a" ) o" )
Eg - No. 200 sieve) **A** line & hatched zone (g °°o° () s5C Clayey sands. sand-clay mixtures,
| = on plasticity chart C) o"ﬁ
! § 3% SILTS OF LOW PLASTICITY i | ML Inorganic silts, clayey siits with slignt
9 TP - {Liguid Limit.Lass Than 50 ! | plasticity.
Za b GE N
i - =33 : . n
\ 9: 3¢ %iﬁé SILTS QF HiGH PLASTICITY : MH Inorganic silts, micaceous or diatoma-
a :»a ‘ga 5;1 |Liquid Limit More Than 50) ceous siity soils, elastic silts,
280 u ' -
T ES z =E Inorganic ctays of low to medium plas-
= = §435 CLAYS OF LOW PLASTICITY CL ticity, gravelly clays, sandy ciays, siity
@ - g | ,azé‘;_' {Liquid Limit Lass Than 50} - g clays, {ean clays.
LLI = < Ja.b
- 23 & 39
. == d ﬂsﬁg CLAYS OF HIGH PLASTICITY . [lnorganic clays of high piasticity, fat
I3s {Liquid Limit More Than 50 A CRH* |ciays, sandy clays of high piasticity.
NOTE: Coarse grained soils with between 5% & 12% passing the No. 200 sieve and fine grained soils with iimits
plotting in the hatched zone on the plasticity chart to have double symbol.
9 PLASTICITY CHART DEFINITIONS OF SOIL FRACTIONS
60
SCIL COMPONENT PARTICLE SIZE RANGE
50
o CH
® % 40 /‘:‘ Cobbtes - Above 3 in.
= Grave! 3 in. to No. 4 sieve
ot / — A LINE Coarse gravel 3 in. to % in.
2% 320 Fine gravel % in. 10 No. 4 sieve
= cL A ' Sand Mo. 4 10 No. 200
220 MH Coarse No. 4 to No. 10
2 CLML / Medium ~ No. 10 to No. 40
T 7 A Fine . No. 40 to No. 200
H 10 [ Fines [silt or clay) Below No. 200 sieve
® NN ML -
0
¢ 10 20 30 40 50 60 70 80 90 100
* LIQuUID LIMIT
. }
> ' f5_~3 _SERGENT, HAUSKINS & BECKWITH
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_ TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY,
- CONSISTENCY OR FIRMNESS OF SQILS

The terminology used on the boring logs to describe the
- relative density, consistency or firmness of soils relative
I to the standard penetration resistance is preseated below.
s The standard penetration resistance (N) in blows per foot is
obtained by the ASTM D1386 procsdure using 2" 0.D., 1 3/8"
I.D. samplers.

LAt

1. Relative Densitvy. Terms for description of relative

J ‘ ' density of cohesionless, uncemented sands and sand-
- gravel mixtures. '

N - Relative Deﬁsitv

04 Very loose
" . 5-10 Loose
) ' ' 11-30 Medimm dense
: ‘ 31-50 Dense
50+ - Very dense

2. Relative Consistency. Terms for description of clays
WillCa are saturated Or near saturation.

N Relative Consistencv Remarks
0-2 - Very soft = ‘Easily openetrated sev-
- - eral inches with fist.
o . 3-4 Soft Easily penetrated sev-
). ~ eral inches with thumb.
X 5-8 Medium stiff Can be penetrated sev-

eral 1inches with thumb

with moderate effort.
9-15 Stiff ‘ Readily indented with
: ' thumb, but.  penetrated

). - : . only with great effort.
* 16-30 Very stiff " Readily  indented with
_ thumbnail.
30+ Hard : Indented only with d4if-
ficulty by thumbnail.
J 3. Relative Firmness. Terms for description of partially
- saturated and/or cemented soils which commonly occur in
the Southwest including clays, cemented granular mate-
rials, silts and silty and clayey granular soils.
N Relative Firmness
b ' 0-4 Very sofc
. 5-8 Soft
o 9-15 Moderately firm
16-30 Firm B
31-50 Very firm
'._ s 50+ - ~ Hard

| o
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4

CONSULTING GEOTECHNMICAL ZNGINFERS A.‘*’

ay
g PHOENIX « ALBYOQUEAGUE - SAMTA FE « SALT LARE CITY

!




L

(| .
: I - SITE PLAN
| | SHOWING LOCATIONS OF TEST BORINGS
¥ |
]
| |
_/ I
RILEY DR. o ——— . N |
A { - — —_—— I~
1 <
!
* 5 ]
I <
<
[ e
[ 3 B
<
I
= ¥
x [ [
ED FIELD »
o PLOW : i | EXISTING
< LANDFILL
> |
S
O .
N
HILL DR,

<

AT IR

B L T AL T -

TR BN ST e

IS - RTRR BRR RA

NSRRI T

C
WESTERN o«
N\
I
{
t ‘Maricopa County Landfill Site (I) ' 200 4001t
. : : .Near Yuma & Dysart Roads
ence Drawing: ©Site Plan; 7Y - .
?igiided-by Marjfgopa County 5Avondaie, Arizona Scale: '=200
. SHB Job No. E85-91
D rtment - , .
Landfill Depa Interim Report No. 1 :




® PROJECT__ Maricopa County Landfillg LOG OF TEST BORING NO.___1
0B NOQ._E85-91  DATE_5-9-85 . B

R RIG TYPE_ CME-75 :
' . - g % P :_f;g . BORING TYPE 6%" Hollow Stem Auger
: ",E 2Ee Y -‘3?;?: >; | 8<% | == | SURFACE ELEV. 961.4'
= 1355 3 (L5 0| Bi | 33 | 3E [LoATu
O | = | £§3| £ {Efe| 33| o2 | 39 | £
~ § 55;.‘ 6!5 ‘E E 2S3 g.j‘ ég 5 REMARKS VISUAL CLASSIFICATION
0 ool K si—s " slightly SILTY SAND, predomi-
of ol /N moist to nantly fine grained,.
: ° : i ! SM moist subrounded, nonplastic,
1] i +
.: o o e .\_" T very soft brown
: 5 olete IXTsT 8 i { to soft note: small amount of
' el silt below 2'
o note: trace of gravel,
. ' slightly coarser grain-
[] . 1
® 10 A A s+ —1a ed sand at 5
e moist GRAVELLY SAND, small
MR amount of silt, gap
] . o
e - SPo r;zgzrigely graded, angular to sub-
A M hard _ angular, lenticular,
15 '.'.', ST 52 nenplastic, brown
A note: well graded
3 I Y below g!
20 oo A note: trace to -small
: . 5T60 5 amount of .orangish
® e w : brown siit below 15°'
. o note: Very weakly lime
- S : | cemented at 21°'
25 e e ==5150/3" (no recovery)
ae | : note: coarse grained
os 0 subrounded gravel,
' AN BE ' trace of cobbles below
. ese ' 21! o
30 S e sP— moist to - SAND, considerable
PP & very moist gravel, small amount of
[ N ) 1
- Ep— cobhles, trace of silt,
= ') , gzg}sredzgse poorly graded, subangu-
® - PP ( f - lar to subrounded,
e 7] H ] ? '
; 35 e S% T3 } : 7 neonplastic, brown
i i i H
o.o.o } : ; <
v ! 5 5
[ ) i H
® 40 lf b i ,
o i % T ! Auger refused at 39
B ? ! i
— |
i 4 ¢
o | | —
v :..-w :
) GROUND WATER SAMPLE TYPE |
. - DEPTH HOUR DATE A — Auger cuttings, 8 - Block sample 1; = | SERGENT, HAUSKINS & BECKWITH
' 33'(10:004 5-9 § - 27 0.D. 1.38" 1.D. tubs sampie. ‘l‘/{ ———— A-5
3 4 : . 2 = 3 O" 5—1 O l‘# : g:: g:g: rzf;?r\z-.;cl;:i:ifgz;;:":ﬂ::: ~'— l - p“OENIX-SPBTJ%‘[’.‘I‘ETI:B%EG'ESOANFAFE-SALTLN‘ECIW'ELPASO




® PROJECT _ Maricopa County Landfills LOG OF TEST BORING NO.__2 _
i JOB'NO.__E85-91 DATE__5-9-85 - .

i RIG TYPE CME-75
: - fq’ s . iz i BORING TYPE 6%" Hollow Stem Auger
"3 s 0 3 ~§§'§ > 5% | =2 | surrace ELEV. 961.6"
M 568 - > & =3 oo s :
e | 355 8 T1ATS| E5 o 83 | 3 [PATWM
. 22| 2 elet W38 &8 38 s
® |2 £33 5, |E[E]352| 58| & | £ :
“E | 583 | 28 |513] 383 &4 33 5 REMARKS . VISUAL CLASSIFICATION
N 0 H S£ 5 g slightly SANDY SILT, nonplastic,
= [T moist. brown
; }E]_ g ML soft to
i T - moderately
| 5 HI e , i
W XIeT 13 i ; firm
i . i
-0 slightly SAND, trace to small
R ' moist to amount of silt,
* 9 ‘ ' ] .
» 10 oo I _very moist pre@omlnantly medium
T e 57 32 very firm grained, angular to
A o Kard subangular, lenticular,
*r. _ nonplastic, brown
A . ' : : note: some gravel,
73 15 .ee 2 : small amount of silt
s | OO A > | below 13
.zn note: lenses of sand
. . & gravelly sand
5 oo throughout
- 20 oo ST 62
' PP : _ SP— note: trace to small
o | .o : SM amount of cobbles below
g * e .
A ; ‘ . . 25 T
e & @
L -
25y oo IST T2 T i
v .0 ]
- * 8
. . ofo..
; ) " e
L B
30 .o s Tt
[ N N ]
e
bl ‘ b .
i .
[ N
* IS o~ —
'] Sg 34 § i {
- — I T ! 7 f — —
— i :
P ! .
B g i Stopped auger at 34'6"
® 40 ! | : Stopped sampler at 36'
R E f i Hole caved to 13'6"
5 ] } i
‘ i . z f
— T
¢ | | —
N
. . pEPTH HOuR DATE A - Auger cuttings. B _ Block sample 4 _i SERGENT, HAUSKINS & BECKWITH
- 34! 2:00n 5-9 S - 2" 0.D. 1.38"" [.D. tubs sample, - A-6
B U - 3" C.0. 2.42" 1.D. tube sampie. B COMSULTING GEOTECHNCAL ENGINERRS
T.3

PHOENIX » ALBUQUERAQUE + SANTA FE » SALT LAKE GITY - EL PASO

** Q,D, thin-walled Shalby tube, +




®  PROJECT Maricopa County Landfills _ LOG OF TEST BORING NO.__ 3
. JOBNO._E85-91 DATE__5-9-85

z RIG TYPE CME-75
) .53 : | i . | BORING TYPE 6%" Hollow Stem Auger
T AEN IS &% | = | surFacEELEV. 959.8"
RN F|38a | & 0% w2 | DATUM
' - 232z 2 ol o >0 i 58 - =
® | = | £33 | 5 |=|s| RS | % | 3¢ <0 :
% § ééé 33 5 E 253 &4 g;_ 3 REMARKS : VISUAL CLASSIFICATION
0 ;;E v e moist SANDY SILT, nonplastic,
brown
il soft to :
il | ME— moderately note: dark brown silty
— firm clay lens fyom 4' - 5%,
5 !!E 17 _ high plasticity, firm
LK ) R -
LI slightly SAND, considerable
A ' moist to | gravel, trace of silt,
oo (— very moist predominantly medium
» 10 sen R > loose to + grained, angular to
oo ' - very dense subrounded, lenticular,
' : b4 nonplastic, brown
4 ¢ @ . ]
L : note: ~trace to small
. _ amount of orangish
15 . 5T 38 X
*ey ’ brown silt below 14°'
A cs note: lenses of sand
P ok & gravelly sand
; 20 e = throughout
: i%:e
. ole’e ® A note: trace of cobbles
® — . : below 27'
‘ - * &
< [ I
e e R
T oo ST
,' e e
v [ I B ]
s | 'o.o 3
30} LA SrSQAB"(nQ;g_sQﬁeEv¥—
. e | i !
;7 Auger refused at 31!
: 35 i Hole caved to 12¢
i .
!
_ : ! !
- | {
f !
o e ¢
S : ; :
9 — , 3 a
o | 3
® . DEPTH HOUR DATE A - Auger cuttings. B — Block sample |; ‘_; SERGENT, HAUSKINS & BECKWITH
: none $ - 2" C.D. 1.38'" 1.D. tube sample. - A=-T7
- U - 3 0.D. 2.42"° 1.D. tube sample. “_ B e S e T e -1 PasO

T. -7 0.D. thin-wailed Shalby 9uba.l }




» PROJECT__ Maricopa County Landfills 'LOG OF TEST BORING NO.__4
.1 JOBNO._E85-91 DATE__5-10-835 :

Py RIG TYPE CME-75
b i3 S . | BORING TYPE 6%" Hollow Stem Auger
T I & ~§?§ >3 | 82 | =1 | SURFACE ELEV, 959.5'
TRE N L ERe | 2P s | 42 | patum
o "= | £33 | 3, (&3 55| S5 | 3¢ | £
v 2 " o2 E so= - 5 e 2
Cra én:’:& $3 lala 235 | &3 35 ic REMARKS VISUAL CLASSIFICATION.
0 ,
{ii o ; | M slightly SANDY SILT, nonplastiec,
L ! ! moist brown '
M ' SP\ very soft
D Y77 ; . to soft
, 5 7 PAETIRY: TTTCE . )
410" moist SAND, trace of silt,
.o i ; loose very fine grained, sub-
so : angular to rounded,
.o nonplastic, brown
o 7] ;
p | 10 .o o NS g : very moist SILTY CLAY, trace of
. ..; Soft to fine grgined sand, high
L W )
AN : noderately plasticity, dark brown
oo firm .
o0 K
| 15 ove 5755 slightly SAND, trace of fine
D R moist to ~{ grained gravel & silt,
. very moist predominantly fine to
] A — moderately medium graéngd, angular.
s 20 o0 57 firm to Lo subrounded, .
- .o o Lo hard lenticular, nonplastic,
o |V s light brown to brown
,' . ‘. SP= note: small amount of
. R e e e Y ELN . - S% silt below 15',
25 A NQLEeCOVELY considerable gravel
.e - from 15' - 17'
L N 3 .
A _ : ' note: lenses of sand
»- : oo ‘ , & gravelly sand
v .- throughout
30 oo st 3 ghet |
— . note: clean sand lens
e aw® . | at 1.9'6" - 20"6"1
::. gravelly sand lens
p == .o below 20'6"
35]- PR oA 5 TT ‘ )
j .o note: trace to small
s : . amount of cobbles helow
.e 227
LR R J .
L0, — note: some ccbbles
> 40 ! e t?f_—,; A I3 ' below 25!
j s e el i ! i :
- e ] % i ? : note: trace of gravel
¥ - : ; ‘ at 40°'
| 45 E e f ; ; Auger refused at 42!
» | | i ; : | ' Hole caved to 13'
GROUND WATER . SAMPLE TYPE }
DEPTH HOUR DATE A — Auger cuttings. B ~ Block sample 1; - | SERGENT. HAUSKINS & BECKWITH
» - 34'3110:008 5-10 $ - 2" 0.0, 1.38°° |.D. tube sampis. = / A-8
3 U~ 3 0.0, 2.42" LD, tube sampie. W7 B} o Soesmestomamenonems
- T — 3" O.D. thin-walled Shalby tuba. v




Maricopa County Landfills LOG OF TEST BORING NO.__ 5

® PROJECT.
% JOBNO._EB85-91 DATE_ 5-10-85
s " RIG TYPE CME-75
Pl -3 .| &z . | BORING TYPE 65" Hollow Stem Auger
S . el 3381 .= | 52 | -3 | surracs ELEV. 959.2°"
g w %53 - > ra-k =3 o a3
= | 355 3 JdRl ite | g e %= | DATUM
® £ | £33 &, |E|=| 22| 9% | i 8 - ‘
R &8s &8s HELFEREE 2 REMARKS VISUAL CLASSIFICATION
0 T el 1 slightly SILTY SAND, predomi-
o|%]o i moist nantly very fine grain-
of_|o. . -
020. SM very soft to ed, subangular to_sub
of?e: rounded, nonplastic,
o moderately )
5 Frrts—o— firm brown
. | Z /! : i | ‘_CH
L%, L very moist SILTY CLAY, trace of
B N £irm .fine grained sand,
‘ .:2 i medium plasticity, dark
1 ;
> 10 .o T7;3 s brown
o .o slightly SAND, trace to
{ oo 5P~ moist to considerable gravel,
.". ~— moist trace to small amount
- +
.e of cobbles & silt,
15 see B ST 31 g ?igsrigely predominantly fine to
. verv firm medium grained, angular
o Sty to subrounded,
‘ PR I : lenticular, nenplastic,
P 20” T ] } ! ] brown to reddish brown
» 204 % 37 L5 | I 5C ) .
0/ : note: some orangish
e |- coe brown silt at I5'
L aee moist CLAYEY SAND, trace of .
: .- ; fine grained gravel, .
S [4
25 A IR ! ﬁgigrately predominantly £ine to
... medium grained, angular
s e to subrounded, low
B ool plasticity, brown
[ [ K1 { ) SP_ f
30 PEPES ot ZTHC TEcovery)am moist tg SAND{ trace to
RS , ; : very moist considerable gravel,
ol e ; i moderatel trace to small amount
. = ':: . Firm to y of cobbles & silt,
.” i e s ® ! : hard predominantly fine to
g 35 o+ AAdo—pa— medium grained, angular
g t" : ’ to subrounded, :
JR N . ! 5 lenticular, nonplastic,
x F f ? brown to reddish brown
s e : | {
o | O T
o i g i i : Auger refused at 39'
g e | E : ; Hole caved to 23!
o [ | —
GROUND WATER SAMPLE TYPE | -
DEPTH HOUR DATE A — Auger cuttings. B —~ Block sample s | SERGENT, HAUSKINS & BECKWITH
® - 32" L:009 5-10 § — 2 0.D. 1.38"" I.D. tube sample, = A-5
o U - 3" 0,D. 2.42"" |.D. tube sample. f Bl POENIX T ke ¢ 1w - ELPASO
- T - 3" C.0. thin-waglled Shalby tubae. —f—h




SERGENT, HAUSKING & BECKWITH

TRBULATION OF TEST RESULTS

Jobr Ho. EBS-91
» HELE ' UNIFIED . SIEVE ANALYSIS-ACCUN 7 PASSING LAB N0
S CDEPTH  CLASS L.L. P.I. #200 BLOO 450 #40 #30 #16 310 38 #4 .25* .375%.5°
, - g8+ G WL S R Lk N 8- U A (LR
o . 19.5'-20° P-4 21 NP 7.2 41 18 29 39 53 60 42 &9 72 78 A2
" 82 100 : 5-71-5
t : #.5°-36° GP-GN WA - 5.6 7 10 13 47 28 33 35 42 45 51 58
‘ 57 BY 100 ' L 5-91-7
e S0 M 2 N 7999 %9 100 ' ' S 5-91-2
o 2 © 14.5'-16" GH-SM 24 NP 10 12 16 20 2B I 4 ST 64 T0 79 B4
- | 88 . 88 100 o C591-11
2 , 24.5°-26" S - NP A4 T 12 23 29 &3 6B &9 T2 A TT T
. 85 100 ‘ . - §-91-13
.'.ﬁ ’ - ) . .
3 - 0.5°-2° ML 29 N 79 95 99 | © 5-91-16
3 9.57-18° Mo~ 29 5 Il 18 29 S--67 N 78 81 84 &
. 9t 100 ' 591-18
'Y 4 £.5-6° CH 75 48 %8 99 100 5-91-23
3y W53 O - NP 39 8 12 2% 43 62 68 70 74 75 Bl 8%
89 100 - 5-91-27
4 395410 SP-SN - NP 7.4 14 AL &9 84 A % 9B 99 99 100 5-91-29
) i fA.5-16° St 26 NP 13 19 35 St 66 83 87 88 89 89 90 93
B o100 5-94-33
5 S5l S0 14 30 35 43 52 &7 86 9L 92 95 9% 97 w0 _
5-91-34
. .
-
. ™ B"l




SERBENT, HAUSKING % BECKWITH

TABULATIDN OF TEST RESULTS

Job Ne. EB3-F1

®  _he HDISTURE LAB
Mo DEPTH CONTENT WO
t 19.5°-21" ‘ 57 §-91-5
¢ .53 | b 5-91-7
“ 2 e | 781 - 5918
2 thget 4357 5-91-11
. 2 24,52 341 5-91-13
> :" 3 0.5'-2" .81 59-16
3 R TRTT I 5-91-18
! | 4.5 - | WAL W23
> . maa 321 SR
4 : W BAL s
g 14,5°-14" 8.2 % 5-91-33
. 5 195021 1061 59
.m
> °
N
® B-2




