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OWQ.A.Il 4.0 BORROW MATERIAL
OWP.1.

OWP.1l.a 4.1 Sampling Program

On February 20, 1991, Dames & Moore conducted an additional field
investigation to evaluate the presence of clayey borrow material on the site. A
total of eight test pits were excavated using a backhoe, and bulk samples of the
excavated material were collected for subsequent laboratory testing. Two
additional borrow areas were investigated in the southern portion of the site
during the field program. Test pits were excavated in the previously identified
borrow areas to gather additional data on the characteristics of the borrow
material. Locations of the borrow areas are shown on the Permit and Operations
Drawing 2. Based on Dames & Moore’s borrow investigations, the borrow areas
shown on the Permit and Operations Drawing 2 contain the following estimated
quantity of available borrow material:

Table 4.1
BORROW VOLUME ESTIMATES __
Surface A;a EstimateT
Location (Coordinates) Test Pit ID (SF) Volume (CY)
SOUTHERN BORROW AREAS
7200N, 9300E T-1, T-1a, T-12, T-13 109,000 18,200*
8100N, 9900E T-2 89,000 29,000
6900N, 7300E T-3 45,000 13,400*
7800N, 7900E T-§ 57,000 27,400*
7500N, 8300E S-1,S-2 34,500 32,000*
7800N, 8600E S-3 21,000 19,400*
7600N, 8700E T-11 80,300 39,400*
9400N, 7200E T-14, T-15 153,300 96,900
NORTHERN BORROW AREA
11200N, 10500E T-8, T-8a, T-10 245,300 87,700*
11700N, 10700E T-9 321,500 113,500
TOTAL CLAYEY BORROW _ 237,500
s SR VLAR BORBON AR
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*Borrow material exhibits clayey characteristics adequate for use in the landfill
liner based upon laboratory testing,

Subsequent laboratory analysis on the borrow sources evaluated the use of the
borrow material (ie. liner, cap, or intermediate and daily cover). No field testing,
such as field permeability tests, were performed during the borrow investigations.

The designated borrow areas for the Zonia Landfill and their estimated volumes
were chosen based on field and laboratory tests. The actual amount of excavation
to be completed will be predicated on the quantity and quality of material
encountered in the field. Establishing final contours for the borrow areas is

therefore not possible at this time. Final contours of the borrow areas will be
included in the as-builts.

The correct coordinates for test pit T-5 are 7800N and 7900E.

4.2 Laboratory Testing

On January 15, 1991, Dames & Moore submitted samples of soil collected on
November 9, 1989 for further laboratory testing. Laboratory testing was
performed by Western Technologies, Inc. of Phoenix, Arizona. Laboratory test
procedures were consistent with procedures previously employed. Laboratory test
results are provided in Appendix B.

Upon completion of the borrow investigation conducted on February 20, 1991, a
laboratory testing program was implemented to address ADEQ’s letters to Dames
& Moore dated February 5 and February 20, 1991. The laboratory testing
program included grain size analyses, Atterberg limits tests, moisture-density
relationship tests, and permeability tests. Moisture-density relationships were
conducted utilizing the ASTM D-698 Method C or D testing procedures rather
than Method A previously used. Permeability tests were performed with 4-inch
diameter testing apparatus. Dames & Moore believes that tests completed in the
larger testing apparatus are more representative of the expected in-place liner

material. Laboratory test results are provided in Appendix B.

Samples of potential clayey borrow material collected in a given area were
combined prior to laboratory testing to best represent conditions in the field
during excavation. Combining the samples eliminated any potential bias in the
selection of borrow material for permeability testing.

Provided as Appendix C is EM 1110-2-1906, Permeability Tests, Appendix VII,

Department of the Army, requested in ADEQ’s letter to Dames & Moore dated
February 5, 1991.

DAMES & MOORE
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4.3 Borrow Material Uses

Based upon Dames & Moore’s field investigation and laboratory testing programs,
seven of the ten borrow areas investigated appear to contain clayey materials.
These areas are shown on Permit and Operations Drawing 2.

Two borrow areas in the southern portion of the site (identified by test pits T-5,
T-11, S-1, S-2 and S-3) contain a reddish-brown to light brown, gravelly, clayey
sand. These borrow materials exhibit a permeability of approximately 2 x 10°
cm/sec when compacted to 90 percent of the maximum dry density as determined
by ASTM D-698. This material may be utilized for the bottom liner, sidewall
liner, and final cap.

One borrow area in the southern portion of the site (identified by test pits T-1,
T-1a, T-12 and T-13) and one borrow area in the northern portion of the site
(identified by test pits T-8, T-8a and T-10) contain reddish-brown to tan gravelly
clayey sands. These borrow materials exhibit a permeability of approximately 3
x 104 cm/sec when compacted to 90 percent of the maximum dry density as
determined by ASTM D-698. This material may be utilized for the bottom soil
liner, sidewall liner, and final cap.

The remaining borrow areas contain gravelly silty sands. This material may be
utilized for intermediate and daily cover.

5.0 LINER DESIGN

S.1 Field Preparation

Clayey borrow material will be processed through screens having a maximum 3/4-
inch opening prior to placement for the bottom liner, sidewall liner, and final cap.
Processed material shall be representative of material used in laboratory
permeability determination. Gradation analyses performed on the clayey borrow
material indicate that processing the material through a 3/4-inch screen may

. reduce the total borrow source by 20% to 30%. The oversized material removed
may be utilized as riprap in the diversion channels or processed for use as

drainage material in the collection channels and leachate basins depending on its
size and gradation.

The clayey borrow material excavated from the various borrow areas will require
processing prior to field compaction in order to disaggregate (or break up clods)
the material. Processing of this material may best be accomplished utilizing a
CAT SS-250 road stabilizer or similar type of earthwork equipment. This type of
earthwork equipment will crush the oversized material (ie. clay clods and rock)
to grain sizes more suitable for construction of the liners and final cap. The
processed material will be representative of the material used in laboratory
permeability determination. The excavated borrow material should be spread in

7L
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loose lifts not exceeding ten inches followed by a sufficient number of passes with
the CAT SS-250. The number of passes to achieve the desired gradation will
depend on the borrow material, and should be determined in the field based upon
visual observation and field screening. The processed material may then be
moisture conditioned and compacted to achieve the specified permeability as
discussed in the following section. Any over-sized rock remaining after processing
should be hand picked prior to compaction. This over-sized material may be

utilized as riprap in the diversion channels or further processed for use as
drainage material.

5.2 Field Placement

Quality assurance of the bottom liner, sidewall liner and final cap shall be based
upon established criteria for water contents and dry unit weights, rather than the
water content-relative compaction criteria commonly used today.  This
recommended approach is based upon defining water content-dry unit weight
requirements for a broad, but representative, range of compactive energy, and
relating those requirements to permeability and other relevant factors. The
following excerpt from the paper entitled "Water Content - Density Criteria for
Compacted Soil Liners" in the Journal of Geotechnical Engineering (ASCE),
explains the recommended approach:

THE RECOMMENDED PROCEDURE

Basis

Rational design of compacted soil liners should be based upon test data developed
for each particular soil. Field test data would be better than laboratory data, but the
cost of determining compaction criteria in the field through a series of test sections
would almost always be prohibitive. For the design engineer, laboratory tests utilizing
the most appropriate method of compaction (to match field compaction as closely as
possible) are recommended. However, laboratory-scale compaction can never
perfectly duplicate the repeated passage of heavy compaction equipment over a lift
of soil in the field. Even if the method of laboratory compaction could be made to
match field compaction, the compactive effort in the field is impossible to determine
in advance and will undoubtedly vary from point to point. Given these facts, one is

hard pressed to justify a single, arbitrary compactive effort for use in laboratory
testing.

A logical approach is to select several compactive efforts in the laboratory that span
the range of compactive effort anticipated in the field so that the water content/dry
unit weight criterion applies to any reasonable compactive effort. This approach is
similar to the one described by Mundell and Bailey (1985).

FFor most earthwork projects, modified Proctor (ASTM D1557) effort represents a
reasonable upper limit on the compactive effort likely to be delivered to the soil in
the field. Standard-Proctor effort (ASTM D698) likely represents a medium
compactive effort. It is conceivable that on many projects, soil in at least a few
locations will be compacted with an effort less than that of standard Proctor. The
authors have recently worked with an altered standard Proctor procedure, called
"reduced Proctor," in which the standard Proctor procedures are followed except that

.8
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only 15 drops of the hammer per lift are used instead of the usual 25 drops. The
"reduced Proctor” procedure is the same as the "15-blow compaction test" described
by the U.S. Army Corps of Engineers (1970, p. VI-13). The reduced Proctor effort
is expected to correspond to a reasonable minimum level of compactive energy for
a typical soil liner or cover. Other compaction methods, e.g., kneading compaction,
could be used. The key is to span the range of compactive effort expected in the field
with the laboratory compaction procedures.

Methodology

The recommended procedure involves establishing water content-dry density ranges
needed to achieve the required hydraulic conductivity and then modifying these ranges
to account for other factors besides k. The approach that is recommended is as
follows.

1. Compact soil in the laboratory with modified, standard, and reduced Proctor
compaction procedures to develop compaction curves as shown in Fig. 7a.
Approximately 5 to 6 different specimens should be compacted with each
effort. Other compaction procedures can be used if they better simulate
field compaction and span the range of compactive effort expected in the
field.

2. The compacted soils should be permeated to determine the hydraulic
conductivity of each compacted specimen. Care should be taken to make
sure that permeation procedures are correct, with important details such as
degree of saturation and effective confining stress carefully selected.
Guidance on these-details may be found in Daniel et al. (1984, 1985) and
Carpenter and Stephenson (1986). The measured hydraulic conductivities
should be plotted as a function of molding water content as shown in Fig.
To.

3. As shown in Fig. 7c, the dry unit weight-water content points should be
replotted with different symbols used to represent compacted specimens
that had hydraulic conductivities greater than the maximum acceptable
value and specimens with hydraulic conductivities less than or equal to the
maximum acceptable value. The "Acceptable Zone" should be drawn to
encompass the data points representing test results meeting or exceeding
the design criteria. Some judgment may be necessary in constructing the
Acceptable Zone.

4, The "Acceptable Zone" should be modified (Fig. 7d) based on other
considerations, e.g. shear strength, interfacial friction with an overlying
geomembrane, shrink/swell considerations, concern over cracking when

- settlement occurs, concern for constructability, or local practices. For

example, if shear strength is of concern, a limit on the water content and/or

- dry unit weight should be specified to ensure that excessively weak soils are

not produced. Figure 8 shows how one might overlap acceptable zones

- defined from hydraulic conductivity and shear strength considerations to

define a single Acceptable Zone. The same procedure can be applied to

other factors, e.g. shrink/swell potential, that are relevant for any particular
project.

V™

_ This paper is included as Appendix D for your review, also included in Appendix
D is EM 1110-2-1906, Compaction Tests, Appendix VI, Department of the Army.
The 15-blow compaction test as outlined in EM 1110-2-1906, Appendix VI

.9.
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stipulates that the 6-inch mold not be used. Since the clayey borrow materials
contain a grain size distribution requiring use of the ASTM D-698 Method C or
D testing procedures, a reduced compaction test using the 6-inch mold will be
performed which represents a lower compactive effort. This reduced Proctor will
correspond to a reasonable minimum level of compactive energy for the borrow

material available, thus establishing a range of compactive effort expected in the
field.

The recommended approach has advantages for both the QA personnel and
earthwork contractor in the field. The advantages to both parties are as follows:

1s Compliance with the project specifications are easy to check, and
therefore a pass/fail decision can be made immediately.

2. Construction operations may be accelerated as the contractor is not

constrained to a minimum relative compaction or extremely narrow range
of water content.

3. Soils which could not fall within the Acceptable Zone would not be
accepted under the established criteria. Therefore, the method ensures
that unsuitable soils not be used in the liner construction.

4. The Acceptable Zone for each borrow material may be easily modified for
each component of the liner system (ie. bottom, sidewall, and final cap)
to account for the potential for desiccation, resistance to chemical attack,
shear strength, ability to deform without cracking if settlement occurs, etc.

6.0 INTERMEDIATE COVER

Based on the HELP model simulation, Case E (Section 10.2) there will be 0.0000
inches of total average annual percolation from the base of the liner during the
24 years Phase II is in operation. Case E describes Phase II-A at completion with
the addition of a flat intermediate cover. However the proposed intermediate
cover is planned to have a surface slope of 0.5 percent away from the working
face area. This should provide for general drainage during the more severe
events. It is anticipated that there may be some areas on the intermediate cover
where (due to differential settlement, for instance) some shallow ponding may
occur. Shallow ponded water on the bottom of the mine pit evaporates under
existing conditions in a matter of days, depending on the ponded depth. This fact
and the HELP modeling results discussed in Section 10.2 indicate that no rainfall
will move through the intermediate cover.

The intermediate cover will consist of an 18-inch compacted soil layer overlain
with a 6-inch erosion cover (see Figure 4).

-10-
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WESTERN
TECHNOLOGIES
INC.

P.O.Box 21387 85036

3737 East Broadway Road LABORATORY REPORT
Phoenix, Arizona 85040 Page 1 of 5

(602) 437-3737 » 470-1341 FAX

Client: DAMES & MOORE Job No.
ATTN: TONY MAZZEI Inv/Lab No. 22410040
4400 EAST BROADWAY, SUITE 703 Report Date: 01-18-91

TUCSON AZ 85711

Project Zonia

Reviewed by: _ZZ_W_

Location Tucson, ARizona

Material _Silty Sand and Gravel

Sampled By_DM/V. Read Date 11-09-89

Source Test Pits/Borrow Areas - Sample T-1 Submitted By DM/T. Mazzei Date 01-15-91

Supplier Dames & Moore

Authorized By DM/T. Mazzei Date 01-15-91

SIEVE ANALYSIS, ASTM C136 & C117

Sieve %Passing

Size Accumulative

3" 100
2" 96
1-1/2" 93
1" 87
3/4" 82
1/2" T4
3/8" 69
1/4" 59
No. 4 53
8 42

10 40

16 32

30 25

40 22

50 19
100 16
200 13

Copies to: Addressee (3)A

4405J:1

Plasticity Index, ASTM D4318

Liquid Limit 32
Plasticity Index 12

Moisture Density Relations ASTM D698 A

Maximum Dry Density, pef 122.7
Optimum Moisture Content, % 11.8

Permeability ASTM D2434

Remolded Dry Density, pecf 110
% Compaction _ 89.8
Moisture Content, % 12.4

-4
Permeability (K) = 1x1l0 CM/SEc




WESTERN P.O.Box 21387 85036

TECHNOLOGIES 3737 E_ast Br_oadwav lgoad LABORATORY REPORT
Phoenix, Arizona 85040 Page 2 of 5
INC. (602) 437-3737 o 470-1341 FAX
Client: DAMES & MOORE Job No.
ATTN: TONY MAZZEI Inv/Lab No. 22410040
4400 EAST BROADWAY, SUITE 703 Report Date: 01-18-91

TUCSON AZ 85711
Revieed by: Yl Mt fiomze
Project Zonia

Location Tucson, Arizona

Material _Silty Sand and Gravel Sampled By _DM/V. Read Date 11-09-89

Source Test Pits/Borrow Areas - Sample T-2 Submitted By DM/T. Mazzei Date 01-15-91

Supplier _Dames & Moore Authorized By DM/T. Mazzei Date 01-15-91

SIEVE ANALYSIS, ASTM Cl36 & Cl1l7

Sieve %Passing

Size Accumulative

4" 100
3" 93
2n 86 Plasticity Index, ASTM D4318

1-1/2" 82
1" &7 Liquid Limit No Value
3/4" T4 Plasticity Index Non Plastic

1/2" 69

3/8" 66

1/4" 61

No. 4 58

8 50

10 48

16 41

30 32

40 28

50 24

100 18

200 16

Copies to: Addressee (3)
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WESTERN P.O.Box 21387 85036

3737 East Broadway Road LABORATORY REPORT
TECHNOLOGIES Phoenix, Arizona 85040 Page 3 of 5
INC. (602) 437-3737 » 470-1341 FAX
Client: DAMES & MOORE Job No.
ATTN: TONY MAZZEI Inv/Lab No. 22410040
4400 EAST BROADWAY, SUITE 703 Report Date: 01-18-91
TUCSON AZ 85711 yam .y,
Reviewed by: 27 Airilelumans
Project Zonia
Location _Tucson, Arizona
Material _Gravelly Clayey Sand Sampled By _DM/V. Read Date 11-09-89

Source Test Pits/Borrow Areas - Sample T-3 Submitted By_DM/T. Mazzei Date 01-15-91
Supplier Dames & Moore Authorized By DM/T. Mazzei Date 01-15-91

SIEVE ANALYSIS, ASTM C136 & Cl17

Sieve %Passing

Size Accumulative

3" 100
2" 96 Plasticity Index, ASTM D4318

1-1/2" 93
1 88 Liquid Limit 34
3/4" 86 Plasticity Index 15

1/2" 82

3/8" 80

1/4" 75

No. 4 -T2

8 60

10 57

16 48

30 39

40 35

50 32

100 27

200 24

Copies to: Addressee (3)
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WESTERN  P.O.Box21387 85036

3737 East Broadway Road LABORATORY REPORT
INEg"NOLDGIES Phoenix, Arizona 85040 Page 4 of §
. (602)437-3737 @ 470-1341 FAX
Client: DAMES & MOORE Job No.
ATTN: TONY MAZZEI Inv/Lab No. 22410040
4400 EAST BROADWAY, SUITE 703 Report Date: 01-18-91

TUCSON AZ 85711
Reviewed by: Wb’

Project Zonia

Location Tucson, Arizona

Material _Silty Sand with Gravel Sampled By _DM/V. Read Date 11-09-89
Source Test Pits/Borrow Areas - Sample T-8 Submitted By DM/T. Mazzei Date 01-15-91
Supplier _Dames & Moore Authorized By DM/T. Mazzei Date 01-15-91

Plasticity Index, ASTM D4318

Liquid Limit No Value
Plasticity Index Non Plastic

Copies to: Client/Addressee (3)
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WESTERN P.O.Box 21387 85036

3737 East Broadway Road
TECHNOLOGIES Phoenix, Arizona 85040 LABg:;\EogYogggom
INC. (602) 437-3737  470-1341 FAX
Client: DAMES & MOORE Job No.
ATTN: TONY MAZZEI Inv/Lab No. 22410040
4400 EAST BROADWAY, SUITE 703 Report Date: 01-18-91

TUCSON AZ 85711

e
Reviewed by: ZZ@%@@._.
Project _Zonia ‘

Location Tucson, Arizona

Material _Silty Sand and Gravel Sampled By DM/V. Read Date 11-09-89
Source Test Pits/Borrow Areas - Sample T-9 Submitted By_DM/T. Mazzei Date 01-15-91
Supplier _Dames & Moore Authorized By DM/T. Mazzei Date 01-15-91

SIEVE ANALYSIS, ASTM C136 & Cll17

Sieve %Passing

Size Accumulative

3" 100
2" 97 Plasticity Index, ASTM D4318
1-1/2" 92
L 85 Liquid Limit No Value
374" 81 Plasticity Index Non Plastic
1/2% 73
3/8" 69
1/4" 62
No. &4 57
8 46
10 43
16 35
30 27
40 24
50 21
100 17
200 14

Copies to: Addressee (3)
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BACK - PRESSURE

Dames & Moore e

. : PERMEABILITY TEST DATA
Owner CoWIR  LAMVOFILL
Job # /9¢0/ — 200/
Location se=

Boring# __7 -, T-12, 4 T-/3 roud/wtd
Sample #_Bee K  ScAcLPED For? ¢ oLy

Depth 27 /s MPO I s MO

i n/H
Deflecting Speed & /M'in
Lateral Pressure : 7z F
Saturated d Field Moisture (J
Set-Up_3/2/9/  Tested_£EL (Z620tfice)

Soil Type 8l si crayey ~-C SR W
Se Fr—Co. GCHAVE(L

Initial Final

Woeight soil & dish no.
Dry weight soil & dish
Net loss of moisture
Weight of dish only
Net weight of dry soil
Moisture, % of dry weight ot Mo .S
Wt. solids + moisture W, 4.zo s gms.
W, + 454 Wg Ibs.
Weight solids Ws .. " gms.
Wet density Wg - Vg /259 | 133 % pcf
Dry density /12 116 .3 poef
.....................................
Net diameter 0, Z.00 | in.
Area (0.785 D) A £2:5C | /2.548 sq.in
Height Ho 459 5T

" Volume (AgHg) = 1728 v cu.
Volume (AgHo) x 16.4 Vo 34547, 92709 «
Specific gravity of solids Gs i
Volume of sohids Wg - Gg Vs : ~iEC
(Vo=Vg) = Vg e
Initial burette reading T' cc
Burette reading under pressute i cc
(Vp = Vg) = Vs ep - ____l_ NS

/4//“/ = #5D xs0” ¢ M/g’

7/r72 3./




Dames & Moore

' SATURATION DATA
PROJECT: Zouh NO.. 1/ 960/- 62/ LOCATION:
7-) 7-/72, T-/3
Boring No.: Sample: ” ’ Depth: (ft./m.)  Setup: Zﬁ( 2/_2 7/
o3 = _L. psi =________ psf Type of Test: _’Z’L CellNo.: —______ Dial No.:
TIME EXTERNAL
CHAMBER BACK BURETTE PORE
DATE Pne(gggns PRE(%:.:RE Duegoo Pn(s;sgslt’me 8
GLERAD OPEN (CCIMIN.
/6 o 2 /% - / /
z2/2/9 /609 ofro Ceoier 321 /.29¥ | 2.0 2.r 2
‘ Tes= o 35/2¢ / _ / %7/
/657 /2 /%o Ceosés - 309 137 |F.0 z27.7 2o
/1722 o ¥9/¥s / _
/92 Y0 /52 ccos€g | —=1py/ 166 | 3s. “%. 5 75
] ~ - | |
L2 ¥ SO /o ! s L7 FF£ /-170 ‘/on/5—(,7 } 7 7 ’
|
62/50 | coo-bs | i7e ?,7»/ ? |
3/ /91 /7Ly o S 0 49 /<4 ok 7¢/ / |
3/} 020 =4z '5? ? 1
/ / |
/ / i
/ / 777213, 2
Page < of ud

928.5 (10-75)




Dames & Moore

- PERMEABILITY TEST BY BACK PRESSURE
CONSTANT HEAD (Pbp)

Zowih LANGFILC /560/- 00/

PROJECT: NO.: LOCATION:
Boring No.: Sample Now%epth (ft.){m.) Tested by: /% 3.2 / 51
I uncorp. | CORF-OF | comrmecTeD ,
' ELAPSED | CHAMBER BACK BACK HYDRAULIC | nce |y | HYDRAULIC a Aa |
| DATE TIME TIME | PRESSURE | PRESS1 | PRESS2 HEAD iy HEAD ce) | fec) |
l (min.) (psi) (psi) (psi) DIFF(ER%NCE CPL. DIFF(EPF:SNCE
P (in.)
2/2/3 0708 ) s 5 v r ) P - /6.2
0709 g /3. o
o211 73 1
02/ ¥ /e s,
27/6 iz 2 <
279 £./
o721 G o JS
2725 J. Y
1 ; . ; = -4 2 !
| 2727 o iz, -3 = - A — 2.2 |
5 0733 13 B
0729 . 3.0|
22%7 /00 g.' ’
2752 5.< ; l
T
) o050 2 2z | |
[ 2 5% ss vg ) 073 _ Sl & | |
052 Jo ot | |
2.32 & o | :
2449 +5.3 | i
051 0 v ¥3 <5 ) T o5 — 24.1 | |
040 /0. fT\ J’
’ 9520 2 o]
05zY o 2
rizy 2 5% “5 & ) 278 - 23.7 |
/074 < 2|
1' /0205 2 52 s e ) 958 - 2.5 !
‘j /032 s ‘
e 0 | 42 2i
ro3), o s 4q g i o013 — ; 20
/05% Loz @i
E) 2 [ 5 3
/7923 3| ; | /74
23 5 | 2
i AR yA ‘ r0-3 N
. /12 6 -27% 7.7 2
) /12 o o e i A §
| |
‘ | S S S
T ‘: _J ———————— L e - - R
«— Natec T ™ -, ._ ) o 7 vy




PERMEABILITY TEST BY BACK PRESSURE CONSTANT-HEAD

Zonia Landfill Jjob

# 19601-001-7103-022

Combined Sample T-1,T-12 & T-13
Remolded to 90 % Mdd at omc
Scalped and prepared for gravel replacement in 4" MOLD

Wet Density pcf
Dry density pcf
% Moisture

Height Initial
Diameter Initial
Area Initial
Volume Initial
Initial dial
Final dial
Initial cec/in res
Final cc/in res.

Height Final
Diameter Final
Area Final
Volume Final

Initial Final

125.9 135.6
114 .2 116.3
10.2 16.5
4.590 4.2
4 .000 3.81
12.560 0
945 .47 1906 .8
0.210 2015.76
Q.29 1729.7
-0.321
-0.098

4.510 11.455 cm
3.998
12.548 81.018 cm™2
928.09

Height change -0.08

cc/in reser. 0.008

Volume change -27 .875

Cell Change 10.5 @ 56 psi

Net Volume Change -17.375

h= T/B PREss. diff 4 280.40 cm

Standard Water .005 N CasSo04 Elapsed

Time
Hydraulic Gradient minutes
24 .48
3.0
5.0
7.0
6.0
4.0
*x K Average = 4 .50E-06

Wet soil and dish
Dry soil and dish
dish only

Ws Initial

Final Ws

Weight solids

K

cec’s cm/sec

2.40 6 .26E-06

3.30 x 5.16E-06

3.80 x 4 _25E-06

3.30 x 4 .30E-06

2.20 *x 4 _30E-06
cm/s

Page 4 of 4
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DAL

CHECKED OY

DATE

DATE

REV. 4-87)

DRY DENSITY

IN LBS./CU. FT.

G
o

o
o

1o

T-1 T-12 8 7/3
SAMPLE NO.____ DEPTH_______ ELEVATION
SOIL PR S/ cipy F-c ZAXD w 56 F-C ERLAyEL

LOCATION Zop i LANDE L

OPTIMUM MOISTURE CONTENT IO -2
MAXIMUM DRY DENSITY _ 27,
METHOD OF COMPACTION_ A4St D638 MeyHon C

MOISTURE CONTENT IN % OF DRY WEIGHT

0 S 10 . 18 20 258

ZERO AIR
el VOIDS GURVE

COMPACTION TEST DATA

Trizi3.5

PLATE




o COMPACTION TEST DATA  rceno._ OF

Dames & Moore
COMBINED
Job No. _[7¢01- 001 Client _ZonMiA_LANDEILL sample [/,7/2, T~13 pepth
Location Sampled By
: SA
Soil Bl 3: cepdld F-C p W e Fo G/ Passing '/4"4‘:4_% Sp. Gr.
Tested 2:2¢~9' By /1 Computed _272-9 By Mk Checked ___3/2 _ By_é'é/_
TYPE OF COMPACTION CILALER || RESMES Bevion 8 Lavers | BLOWS PER
O ASTMD1SS7 1/30 25
O ASTMDi1557. - - 1/13.33 « 56—
BK ASTM Degs /ET < 1/30 25
=D %
%==
PENETROMETER Wt SENOLD WET MOISTURE DETERMINATION —
& soiL DENSITY WET WT. DRY WT. DENSITY
ROINT RESISTANCE |  MOLDWT. IN oisM | -orRywr DISHWT % N
NO. INEEDLE| READING LBS./ NO. ' ' MOISTURE oy
SIZE CUFT.
ﬁg’ﬁs WT. OF SOIL MOISTURE WT.| DRY SOIL WT. _ CUFT.
o = LR /270
heg (673434 ot 17 £95.7 pGaay
ol 653 | 1336 |92 | gy | p43 | 102 7|25
54.¢ §3%.8
/67 A4 | 4787 N ey
3 % 6.3 o1 | 7 | g1z21 | 105y | ue |12
Te.6 50.%
: /6.7 ) 627.0 o A2L+?
YA 633 | %46 | Sees | Jos 9 | 30 7| naT
g F GO‘G ‘f‘z . S‘
. /6-;? !36 é al 7262- > - /‘K
Qs (S 6.33 ‘ 2. (79.€ 04,2 7.3 126.2 |
£7.7 57%,2
|
( A4Sy W pSLE !
ASSVAE
J
|
—_—— — e

850P.1 (2) (6-88) [0 NOTES OR CALCULATIONS ON REVERSE SIDE 77213 . &




Percent Finer By Weight

Combined Sampie T-1,T-12, & T-13

GRADATION CURVE

W

\

A

N

Ty

.

3l

100

3/4*

18.0

#4 || #10

8.5 20
4.8

0.88

Grain Size In Mllllmoum

4l

0.43

0.15
0.25 0.075

T10212.7




MECHANICAL ANALYSIS

JOB NUMBER J%60/-0p | OWNER/CLEENT _Zon(# LANOF /L
LOCATION
BORNG SAMPLE T=! T=-r2,7-13 DEPTH
COMBINED @ #f 7Y
NUMBER OF RINGS DISH 3 >
.W.TZQEW.&..W.EEo-.-........ ...... mu%%;&om"w-:ooattoézz'o?ooo.o»- = = S
m"qm.....'...... pbooeosvsoccsoe L ] m‘.%%.&.m.........ﬂ..”f./;?..... —?-N”? -
m.mmﬂ .....CI. eeeoegooeoecseoeoeseeee|jsr -~ - - T
FEDM ...‘.‘.I‘.....................7’......;— —?gl—?—
DRY DENSITY WT. OF DRY SOL
FEELD MOISTURE CONTENT Z.D
WASH SEEVE DRY SEVE WBGHT OF OVEN DRY SOL (grams)
OISH OSH SEVE WEGHT | ACCUMULATIVE ACCUMULATIVE PERCENT
NUMBER WEBIGHT NUMBER RETAINED n"g‘“;e e T e
= /‘__ﬁ_f D /oD
i g 25 2.8 5.2
f‘“"p/Z
geL ” o 1-1/2 3.8 Sy 3 B 5¢.<
5.7, .
i L 3/4 967 /¥-78 /0.2 59.8
=
( 3& SeiLo1 75 7
% 575'97 #4 149, f é6.<
PAN
TOTAL
ACCUM ACCUMULATIVE PERCENT
DISH DISH SEVE WEIGHT
NUMBER | WBGHT naeen || REANED | pemanen PAATIAL L
| men FINER
[ #10 2.2l 53 of
#20 51.63 ¥2.<
#40 66,55 3856
d?
’9',3’ #60 7720 30.¢
#100 ¥3.23 27.8
#200 v8.¥7 25.2-
PAN
TOTAL
-

Dames & Moore

77/2/3 .8




DATE __2°27-U ay M H

JOB NUMBER 9401 0p] OWNER/CLENT __Zow/(# LANOFIL
LOCATION

BORNG SAMPLE T=(, T-12,1-13 DEPTH

COMBINED @ *4 ot
NUMBER OF RINGS DISH Nim

900 0000000000000 00000000 000000 ROIOGEOOE ceececcccccscececoobeccnd

WT. OF RINGS & WET SOL WT. OF DISH & WET K +4 5% ST

.0..l00.ooooooooonoo.ooo peoeocecccsvee ceoevesrocessscsecovssssdoaccobescns -—Z”:? =

m 3 .ﬁ.&..."............-.’........... - - - - =

................l........1 ...1001'.,..... - —25:‘—9—

DRY DENSITY WTY. OF DRY SOL
‘ FELD MOISTURE CONTENY £:5

WASHSEVE ________ DRYSEVE _________  WHGHT OF OVEN ORY SOL __(orams)

z2 | | 53.4

s.63 $42.5

&6.55 . : 35.L

T2 y—

b 2 “

'ylj{ il 7720 30.4
s100 || g3.23 _—

#200 | vs.%7

. 4
Dames & Moore
77/2/3 .8



 MOISTURE CONTENT

(9601 - OOt

ATTERBERG LIMITS TEST DATA JOB MT.
=2 CLIENT/OWNER 20N/
CIELD CLASSIFICATION - - _ :
< s TomEmmEmsmEESSEE LOCATION
480RATORY ZLASSIFiZATION
s e BORING T-L, /2 SAMPLE _ _ _ _ DEPTH _ _ _ _
FIELD DENSITY 3v_ __ _._ ./ /-~ T-13
DETERMINATION 1 2 DETERMINAT ION 1 2
NUMBER OF RINGS DISH
WT OF RINGS + wET SOIL WT OF DISH + WET SOIL
WT OF RINGS WT OF DISH + DRY SOIL
WT OF WET SOIL WT OF MOISTURE
FIELD DENSITY WT OF DISH
DRY DENSITY WT OF DRY SOIL
THIS 1S AN 1/8-INCH THREAD FIELD MOISTURE CONTENT
PLASTIC LIMIT a%-&-/!{/ﬂ.
DETERMINATION 1 2 3 u 5 6
DISH 27 5
WT OF DISH + WET SOIL 12. 40 12.43
WT OF DISH 4 ORY SOIL 10.35 ID:"//
WT OF MOISTURE
WT OF DISH [qo I-‘fg
WT OF DRY SOIL
MOISTURE CONTENT 22.9/ 22.97 aw =23
LIQUID LIMIT
DETERMINAT ION 1 2 3 4 5 6
o1 A-3 A-Y 9A
NUMBER OF BLOWS 32 14 [
WT OF DISH + WET SOIL 144.3/ 13. 71 /3.23
WT OF DISH + DRY SOIL /.35~ 10 .66 (0-23
WT OF MOISTURE
WT OF DISH ) L0 Lo
WT OF DRY SOIL
MOISTURE CONTENT 29.75" 32.9¢ 33.98
LIQUID LIMIT
0 10 20 30 40 50 60 70 80
T X T T T T 1 T T T 50
FLOW CURVE ' ! ' |PLASTICITY CHART
1 A 1 1
[ 1
: . nE CH
T ~T T T 40
. . P B < o
N |
4= T L . — \‘\ﬂ, 30 —
| ! | | cL ».'\' S
3- 1 1 1 1 —
: | | ' ' -
| 1 1 1 A/ 200
S T T T e -
! ! " ' \ ( =
3o N 1 = L ! &
1 1 1 i
2 ; : : - MH & OH w;‘
\ } i T i Vd
Fad . s P CL-MLg L & OL
| 1 ' 1
NI EEEEERTET BN IRE TN s7 [ 0
5 7 10 15 20 25 30 40 50 777273, /0
NUMBER OF BLOWS
SUMMARY 74
orY pens ity | MOASTURE [ iouio ciwir Jeuastic cimir| PUASOES'TY fioentiFication
3 23 =S mr

Dames & Moore




BACK - PRESSURE
PERMEABILITY TEST DATA

Owner ZONIR LAY £l

Job # (940/- 20/

Location -

Boring # T/ & S$-3 comndneés
Sample # Buek  ScAcPeEo s ¢ Hory
Depth CRAVEL KeleRieHe wT

Deflecting Speed < /e

Lateral Pressure 7

Saturated K Field Moisture ﬁ

setUp_3/2/1 Temed 2% (£620ttice)
Soil Type YL -6K sSiry cpyey re sA
W e CHEAVE [

Initial Final

Weight soil & dish no.

Dry weight soil & dish

Net loss of moisture

Weight of dish only

Net weight of dry soil

Moisture, % of dry weight /0-6 /6.7
Wt soli : R B4 ‘//,%

. solids + moisture W, ms.
W, = 454 Wg Ibs.
Weight solids Wy /7761 gms.
Wet density Wg - Vg 125 . 3| 13¥. 3 ot
Ory density /(3.3 | /15| pet
Net diameter 0o .00 in.
Area (0.785 D7) Ao £2.5C |12.992 sq.in
Height Ho ST | 45C
Volume (AgHo) + 1728 vl ! cu. ft
Volume (AgHg) x 16.4 Vo 24547730 .97 ¢
Specific gravity of solids Gs |
Volume of solids Wg = Gg Vs __£C
(Vg—Vg) = V¢ e
Initial burette reading cc
Burette reading under pressure ) cc
(Vp - Vg) - Vg ep — 1. _ e

/</,4./ = 276 X/O-fc«&!_%

A £ S




' Dames & Moore
SATURATION DATA

PROJECT: Zon ik No.. _ /760/- %2/ LOCATION:
Boring No.: Sample: T/ELS Depth: ______________ (ft./m.)  Setup: 4 3/ =2 13/
03 = 2 psi = psf Type of Test: ﬁlL CelilNo.: __________ Dial No.:
TIME EXTERNAL
CHAMBER BACK BURETTE PORE
DATE Pns(gu"ne Pns‘gségns Dmc-):m Pn(sésgims A B
CLOSED OPEN (CC)I(lN.)'
137 09/p — / /
3/z /9y /3D o/rp e sES Y26/ T3sv| 0.0 ). b - /6
i 73€7 036/39 _ / 9.1/
13 o ‘o /e £Los5kD 383/ 3sp g0/ 22 2o
7z 0 ¥9/45 _ /
/¥r0 49 /o cecn €D 302/ 2o | 39.0 2 ko
7§02 - = /
/€D 53 Jao ccbs £ 258/ 2ps | 450/ s£qg . 99
col/sz cep s }:«9’? 228 ?
3/2/% 15D e 5% o ¥9/45 | zgf, /
-/ 2
LS 2vg /
.5 s /
S 2¥3
7 PRI
rs07 |3, -2£/ /
/520 | 7 .23
60s 23 / /
3/5 220% :-eué ?
/ /
L / / 7-// +S13 2

928.5 (10-75)




Dames & Moore
" PERMEABILITY TEST BY BACK PRESSURE

CONSTANT HEAD (Pbp)
PROJECT: __ Zo Wik NO.. /760 /- 00| LOCATION:
Boring No.: Sample No.: Depth (ft.)(m.) Tested by: sl z, 2 111
uncorg. | CORR OF | cormecTeD
ELAPSED | CHAMBER | BACK BACK HYDRAULIC | oef N | HYDRAULIC a Aa
DATE TIME TIME PRESSURE | PRESS1 | PRESS2 HEAD WATER HEAD (ce) el
(min.) (psi) (psi) (psi) DIFFERENCE il DIFFERENCE
(psi) lin)) (psi)
3/3/9; 2707 = 52 ¥z &5 (<) 20/ = 2¢. o
2708 2/ 0
o220 zey 2.2
072 5T
0713 Zzox 2.2
2715 o S “g s [ | .20 2 — 2Y. 0
228 7z -
0720 7:9
’ 272z | . o2
022 o s Yz 7S /<) 2eeL = 22 3
0226 /3.4
0728 5.2
0729 /.7
073 o 52 ¥9 A (3) . 202 = 22.4
) 273 3 T
0738 2.5
2555 <7D
27/ o 5t v 3 (3) Lzoz — 2g e
2%z 202
o7« /v 3
0744 /1
) 076 g 5
279 S 27
2255 o st <4 e (3) . Toe - 23
0221 7z =
0294 jz_ =
07< ¢ 22z
o75% 2!
2500 o 5% ¢ A (3) Tzoz - 22,5
o082 /% 8
D2 /7.0
0532 / N £
o0&o<] 2 7 2 >
2500 [ ) Z ]
2¢697 / “ 3 -
r 2508 57 i
052 P s 9 45 3 Tz - | 22, '
=i ‘ __ ‘._,A.__- e e LEF
2617 . A . B N 3 #nog

On Roeverze Qide . N

T/S3. 3




PERMEABILITY TEST BY BACK PRESSURE CONSTANT-HEAD

Zonia Landfill job # 19601-001-7103-022
Combined Sample T-11 & S-3
Remolded to 90 % Mdd at omc
Scalped and prepared for gravel replacement in 4“ MOLD

Initial Final

Wet Density pcf 125.3 134.3
Dry density pcf 113.3 115.1
% Moisture 10.6 16.7
Height Initial 4.590 4.18 Wet soil and dish
Diameter Initial 4.000 3.78 Dry soil and dish
Area Initial 12.560 0 dish only
Volume Initial 945 .47 1897.72 Ws Initial
Initial dial -0.303 2002 .14 Final Ws
Final dial -0.273 1716.1 Weight solids
Initial cc/in res -0.406
Final cc/in res. -0.202
Height Final 4.560 11.582 cm
Diameter Final 3.981
Area Final 12.442 80.335 cm™2
Volume Final 930.47
Height change -0.03
cc/in reser. 0.008
Volume change -25.5
Cell Change 10.5 @ 56 psi
Net Volume Change -15
h= T/B PREss. diff 3 210.30 cm
Standard Water .005 N CasSo04 Elapsed
Time K
Hydraulic Gradient minutes cc¢’s cm/sec
18.16 ‘
1.0 2.60 2. 77E~Qb
2.0 5.20 x 2.77E-05
1.0 2.50 x 2.66E-05
1.0 2.50 x 2.66E-05
6.0 16.60 x 2.94E-05
x K Average = 2.76E-05 cm/s

Page 4 of 4
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T-// 4 .
SAMPLE NO._7- 3 DEPTH.G4Ziwe/ELEVATION
SOIL Vec-8 srevy CCAYEY Fz A W Se F-C CAAVEC
LOCATION___ZoN/A  LANDFILL
OPTIMUM MOISTURE CONTENT /0.5 7%
~ MAXIMUM DRY DENSITY /Zé.!,.aq‘
5 METHOD OF COMPACTION_A4s7M L6928 METHOQ D
w
T &
o o MOISTURE CONTENT IN % OF DRY WEIGHT
0 S 10 k-] 20 25
180
A\
N\
"B
a g
2 5
w 140 ‘
= s
!
[
w 130 |
= w 8 ZERO AIR
> 45 N\ "\& VOIDS CURVE
¥ @ 0 N
3 o
€ 120
>
-
z 2
w w
u o
e %110
(-]
. 100
Q
d
N
‘& 90
) — M
‘ ( ) (e = 34 YL = zo PT = 1 (Cc)
COMPACTION TEST DATA
7i1/8S3.5
BDAMES 8 MOORE

Pl ATF




PAGE NO.

COMPACTION TEST DATA OF
Dames & Moore
CcnBINED

JobNo. _[160(-20! Client ZoM1A Lapp F it Sample 7=/, $-3 Depth

Location Sampled By

Soil V&t Gl cihvel F-C 2A w F-c ctavbe Passing %" % Sp. Gr.

Tested 2-27-9! By M+ Computed _2°28-91 By _MH Checked __Z,& By _fcéé_
P oF cowpacrion | CUeEn | e | onor AL
O ASTM D1557 1/30
O ASTM D1557 1/13.33
BB ASTM D698 M ET. D 1/30
m]

ﬁ ——

——— T OF MOLD wer MOISTURE DETERMINATION y
& soiL DENSITY WET WT. DRY WT. DENSITY
FRIET RESISTANCE | MOLD WT. IN 6 | ORYWT OUSHWT % N
NO. |INEEDLE| READING LBS./ i ' ' MOISTURE i8S
Size RLEass.%::ﬁF WT. OF SOIL cuFT MOISTURE WT.| DRY SOIL WT. Cu.FT.
/6.08 £573.4
. V4 A
45 is 633 | (VTN (4523 | e | C3 |/229
301 54(.3
/.29 A 752 p g
152, 122,
HEZ 6.33 52.8 3¢ | 7.5 | j09.2 8.2 126
46.7 §63.7
- le.% A6 i
3% £33 150 (/27 | z3¢.5 | /oz./ 53 7|2
lo.8/ ) 6554 | , |
52 633 A7 | ¢ | S11 | 4o g |izsg {
563 | 495,
/673 796,7 A 1243 A
/&4 £.%3 1%%.6 |0l | ¢392 | s02.¢ s | =7
67.5 S86.6 :
!
T
950P.1 (2) (o-u_q O NOTES OR CALCULATIONS ON REVERSE SIDE =7’// 5$3.4



Percent Finer By Weight

GRADATION CURVE
Combined Sample T-11 & S-3

70
80
50 \
40 \
30 \
) \-\‘-—_-
10
c“ 3 3/4" #4 || #10 #40 #200
100 a7. - 0.5 20 0.43 0.15 )
75.0 19.0 48 0.85 0.25 0.075

Grain Size In Millimeters

THEZ

-7




MECHANICAL ANALYSIS

1

77/83.%

DATE __2°27- 91 By _M/+
JOB NUMBER _(7601-00) OWNER/CLIENT _20N/A  LANDF/el
LOCATION
BORING SANPLETJ/;S@ CMBINED  DEPTH
@ #4 S #y
NUMBER OF RINGS DiSH 29 27
.W.T..wa.&..w.g.s.%..”..‘......' M'o%%:&-moooocuooic7}§:é ooooo - *= = =
...'.....Q.‘............LII......... m“%%..............l.6??'.?. e e ?le'g"
.l.‘.%..'.....l..’......l...0..'....’ i - -
mev .I.‘...‘.................Q.(007...0....‘—/—2’?_
DRY DENSITY WT. OF DRY SOL
FIELD MOISTURE CONTENT & -/
WASH SEVE DRY SEVE WEIGHT OF OVEN DRY SOL (grams)
DISH DISH SEVE WEGHT | ACCUMULATIVE ACCUMULATIVE PERCENT
NUMBER WEIGHT NUMBER RETAINED nwmemsn P T e
-]
Gz |
£8. 6
" £0.3 5
5¢./ 69.1
£7. 8
ACCUM. ACCUMULATIVE PERCENT
DISH DISH SEVE WEIGHT
NUMBER WEIGHT NUMBER RETANED Rvémmien PARTIAL TOTAL
RETANED | FINER FINER
| #0 37.68 1 s/ 8 #47 2
#20 72.40 37.7
#40 77.5 30.7
,#4?(
HPYv #60 [13.20 26 3
?P1q
20T #100 12517 22.9
\| #200 137. 14 /9.7
PAN
TOTAL
Dames & Moore




ATTERBERG LIMITS TEST DATA

MOISTURE CONTENT

JOB N,

cL!

LOCATION

[S601- 001

ENT/OWNER

———————————— BORING T-/), G-3 SAMPLE _ _ _ _ DEPTW _ _ _ _
FIELD DENSITY 3v___ _.__/_/-_.
DETERMINATION 1 2 DETERMINAT ION 2
NUMBER OF RINGS DISH
WT OF RINGS + WET SOIL WT OF DISH + WET SOIL
WT OF RINGS WT OF DISH & DRY SOIL
WT OF WET SOIL WT OF MOISTURE
FIELD DENSITY WT OF DISH
DRY DENSITY WT OF DRY SOIL
THIS 1S AN 1/B-INCH THREAD _ FIELD MOISTURE CONTENT
PLASTIC LIMIT 8Y\JA_.3 /.1 /3!.
DETERMINATION 1 2 3 4 6
DISH A-2 AL 31
WT OF DISH + WET SOIL 74& 0. 4O
WT OF DISH + DRY SOIL & 47 L.9%
WT OF MOISTURE
WT OF DISH /.qo I‘-[O
WT OF DRY SOIL
MOISTURE CONTENT 19,53 20.32 av = 20
LIQUID LIMIT
DETERMINATION 1 2 3 u 6
01SH &l 20 12
NUMBER OF BLOWS 29 2o (!
WT OF DISH + WET SOIL .49 10.13 10- U
WT OF DISH + DRY SOIL .4 > a8 2. 00
WT OF MOISTURE
WT OF DISH 1 O 1.4 J. 4o )
WT OF DRY SOIL
MOISTURE CONTENT 33.69 34, 72 27.27
LIQUID LIMIT
0 10 20 30 40 50 60 70 80
1 Al T T T 1 6 T 1 T 50
FLOW CURVE ! 1 1 |PLASTICITY CHART
1 L A 1
1 ] 1 I
1 | | CH
T T T T 40
1 | 1 1
. 1 1 1 | / ><
fN el
: ] N | | | v =
1 z
v Q. —t PP 30 =
| \: | ! CcL >, -
1 1 I —
I 1 1 1 -
1 | l 1 /‘/ 200
- J — . - 7 -
] ' ] 1 1
e I 1 ! ! /N\ / (2
- : | | | «© MH & OH g
10
23 T T T T
] I [ 1 /
Bq 1 1 1 N CL'ML '_ML & OL
= | 1 ' ' 7
I RNl IR EEuE ! z I I 0
s 7 10 15 20 25 30 0 50 7TH83./0
NUMBER OF BLOWS
SUMMARY : A
ORY DENSITY MTeRE [ Liouio cowir Jeuastic L] PUARGEETY [ioentiFication
34 20 14 Ot

Dames & Moore




- PERMEABILITY TEST DATA

Owner Zonih lﬂﬂlﬂflé:c
Job # /9601 - 20/

e

Location

Boringd /-8 & T-/0 comBiwey
Sampled__Lcuk SchAcled PR L7 Koy

Depth 70 A MO 3t oM
Deflecting Speed = m/n'in
Lateral Pressure 7 gﬁ
Saturated & Field Moisture O
Set-Up 3/e/% Tested £8EL (ZEZDttice)

Soil Type_ 22 8K S cthr cedyey SieT)
SAAMO  Sp - cRAVEL
AbY 19.5 7 (-y,"“m)

Initial Final
Waeight soil & dish no.
Dry weight soil & dish
Net loss of moisture
Weight of dish only
Net weight of dry soil
Moisture, % of dry weight /0.5~ /é-3
Wt. solids + moisture W, &2l ¥ 42 oms.
Wq = 454 Wo Ibs.
Weight solids wg /729.1 gms.
Wet density Wg — V¢ /126-2 | /35| pet
Dry density pe-T | Nb-Z et
Net diameter ¢ ‘w1020 0, 420 in.
Area (0.785 D) Ao L2-50 | 12.55) sq.in
Height o My %S9 | 4516
Volume (AgHo) ~ 1728 v ! cu. ft
Volume (AgHo) x 16.4 Vo 145 ¥7| 725.5 % cc
Specific gravity of sohids Gs
Volume of solids Wg - Gg Vs cc
(Vo-Vgi - Vg e
Initial burette reading cc
Burette reading under pressure ' cc
(Vp - Vgl = Vg [ _

/(A/ = /67 X% /O—GM/_g

7-8+7T-/0_



L - Dames & Moore
SATURATION DATA

PROJECT: Zows A NO. _ /F62/-201 LOCATION: ___2Ar0F ce
BoringNo.:____ Sample: Z'X‘f/ 7-/%Depth: ___________ (ft./m.)  Setup: L 2 /- ;2
03 = Z_psi =__1293 pst Type of Test: _ Pﬁé _CellNo.: —_____ Dial No.:
TIME EXTERNAL
CHAMBER BACK BURETTE PORE
DATE Pne(gghms Pne(ssune . o:oo Pnf:ss#“ A B
PSI) 1AL 3
s RN, (CCIIIN.)
/333 o 6 /4 _ / / ‘
3///«?/ - a/rﬂ C e 5D $zo -32%0 | 0.0 0.7 1
/1 ¥23 o 39/39 _ / 23 7 i
/%07 /0 /52 Ccp 5E 273 .2sp | 2 0 32 5 39
/5)o ovs/¥s | / _
/S5Dg 44/5—5 cco s ES 277/ -Z2&6Z |27.0 &7 0 T
/523 /40 cBSes Zé-j/.z7z_ «¢.0/ 5%.8 53
Ga/s% cc SEJ JJZ;-Z?‘/
yazy /529 ) 53 0 Yolia | 274 /
/5% . z3 ‘
/200 :13 i
pE2N _Zig

ROV N NN QNN N
BNV NN OGN AN N IO NN OO OO OO OGN NN

T—& +7-/0 7

Page 2 of

928.5 (10-75)




‘ Dames & Moore
. d PERMEABILITY TEST BY BACK PRESSURE

CONSTANT HEAD (Pbp)
J PROJECT: Lok NO..__/P60t-00( LOCATION:
7-8 4 T19
Boring No.: Sample No:______ Depth ________ (ft.)(m.)Tested by: fﬁ{ / /
uncorr. | “ORR OF | cormecteD
ELAPSED | CHAMBER BACK BACK HYDRAULIC | o ce™ s | HYDRAULIC a Aa
DATE TIME TIME PRESSURE | PRESS1 | PRESS2 HEAD WATER HEAD (cc) el
(min.) (psi) (psi) (psi) DIFFERENCE coL. DIFFERENCE
(psi) —e (psi)
P
3/2/91 o0& O = Sk ¥4 Lo /7)) e - 9.4
oFlZ : =5
o £ 2 T21 8 7.9
0&1S .7
o817 A
ofz0 Y4 )
ofey =5 / A
) 0525 o 5% Y9 Yo 7) <2iE — 22.9
0ge) : Ty 22.% .
0§21 2.3
222 =7 g3
AR 2.1/ 0.3
2907 = s¢C ol pd) 79) Tztf = 2Y¥.0
291 20 4
, 2528 ">y 3
25329 Tz 5.2
295¢ £29 %
B A) g 52 “5 2 "7 Zip = ZS.J
/e94/ Zibs i
/2 | & " z/2 1259
/221 70/
') — “Zsro ~L9.0“;3/
1283 o Sé& ¥“g ¥ 2 9. T 209 — Z4.0
//0Y /7.6
/19283 /5.4
L&3; Y
/32 39
/135 2 Y
1139] 0 Se “«9 ¥ () “zo9 - 220
/(B "
273 252
1214 Z{ syl o=
/221 7 ! 20| =z
/z22l ¢ e 49 2 | 7) P — Ziel = !
1223 : 21,3! !
va 39 _ o -
1 R R A i i S A 1
e . I R

O Rasares o oo Froes = e e S _ A ‘
n Bua ¢ j 7{
-




PERMEABILITY TEST BY BACK PRESSURE CONSTANT-HEAD

Zonia Landfill job # 19601-001-7103-022

Combined Sample T-8 & T-10
Remolded to 90 % Mdd at omc

Scalped and prepared for gravel replacement in 4" MOLD

Initial

Wet Density pcf 126.2
Dry density pcf 114 .2
% Moisture 10.5

Height Initial 4.590

Diameter Initial 4.000

Area Initial 12.560

Volume Initial 945 .47

Initial dial 0.228

Final dial 0.302

Initial ce/in res -0.42

Final cc/in res. -0.209

Height Final 4.516

Diameter Final 3.999

Area Final 12.5851

Volume Final 929.59

Height change -0.074
cc/in reser. 0.008
Volume change -26.375
Cell Change 10.5
Net Volume Change -15.875
h= T/B PREss. diff 9

Standard Water .005 N Caso0O4

Hydraulic Gradient
55.00

x K Av

Final
135.1
116 .2

16.3

11.471

81.041

@ 56 psi

630.90

erage =

4.21
3.81

0o
1911.34
2011.22
1729 .7

cm
Elapsed

Time
minutes

1.67E-06

Wet soil and dish
Dry soil and dish
dish only

Ws Initial

Final Ws

Weight solids

K

cc'’s cm/sec

9.90 1.64E-06

3.00 x 1.49E-06
17 .30 x 1.63E-06

2.20 *x 1.91E-06
16.70 x 1.66E-06
cm/s

Page 4 of 4

T-8 + T=12 .

19




DATE

CHECKED BY

BY -
DATE

DATE

IN LBS./CU. FT.

DRY DENSITY

150

140

G
o

N
(=

o

7-8 7-/0
SAMPLE NO.___’  DEPTHS 24 . ELEVATION_
SOIL___KO-fe ciieay cravfq ziery SHvbwH F-C ciL
LOCATION ZONIA __LA4WOF 1L
OPTIMUM MOISTURE CONTENT /0.4
MAXIMUM DRY DENSITY _ /27. 2
METHOD OF COMPACTION_AS74 61D MeTHed D

MOISTURE CONTENT IN % OF DRY WEIGHT

(o] S 10 |8 20 295

aA ZERO AIR
VOIDS CURVE

L =26 PL =2 PT =5 (ct-me)

COMPACTION TEST DATA

T-8+T-0.§
DAMES 8 MOORE

Pl ATFE




COMPACTION TEST DATA PAGE NO. OF

Dames & Moore
“JobNo. _1160/-001 Client Sample =% "= Depth
Location _SONR L Again FILL Sampled By
. a . , 22 S
Tested 227-7" By /[#™ Computed2-2%3-% gy /14 Checked __2/28 By _S&

CYLINDER
CU. FT.

RAMMER
LBS.

DROP

TYPE OF COMPACTION INCHES

LAYER

O ASTMD1557
O ASTM D1557
@ ASTM D698 MET, D
a

=F—*——_=%=x
MOISTURE DETERMINATION

PENETROMETER WT. OF MOLD WET DRY
POINT & 20IL DENSITY WET WT. DRY WT. DENSITY
RESISTANCE | MOLD WT. IN Sk | o DIRHWE. % e
NO. NEEDLE| READING LBS./ NO. MOISTURE LBS/
B s RLEBSS'%Q:&F WT. OF SOIL CuFT MOISTURE WT.| DRY SOIL WT. _ CUFT.
| /640 ) 6354 0 s
56 6.33 | 127|150 | 4015 | pra | B¥T [ 1254
3%.% | 494.3
/.61 6636 il
.57 (.33 720 |79 | (8.9 | 052 g7 |[26.0
“44.7 513.7
16.8¢ 6 ) od |
27 633 | 35 |84 | 10 | ps |27
50.7 4%9.4
¥4
/.83 €3£.0 "
L34 633 | DM | § | sns | py, | 4 256
_5’ 47 | 4762

950P.1 (2) (6-88) 0 NOTES OR CALCULATIONS ON REVERSE SIDE T-&+T-)0. &




GRADATION CURVE
Combined Sample T-8 & T-10

L'
X X
* N

" Percent Finer By Weight
g

40
30
i \i\\
10
c‘ 3" 3/4" #4 || #10 #40 #200
100 i ars ) 8.5 2.0 0.43 0.15 '
75.0 18.0 4.8 0.85 0.25 0.075

Grain Sizs In Millimeters

T84T 7.




MECHANICAL ANALYSIS

Z/ 27/ 9]

DATE BY
Joewmen_aém_aal__ OWNER/CLENT _ZOA_(A LANDE 1
LOCATION
BORING SAMPLE _T-8 &€ T-ID DEPTH
- Y et é“/
NUMBER OF RINGS DISH 2 ¢ 8a S5
m.-%w.&oowog!ocotoobooo.-...... ---...%(‘.m%.......-.-..'....-—-— -
.wlT..%:..m“......'..... D.......l... m‘.%%.&w‘.‘......l...lf??."’.IIh—._z?‘_g—
w-r.am "m.'.% ® 0 90000 00 OSSOSO OOSIOSIGgGOIOOOOOOTQSTPOTTOOS "‘:‘ -
Fﬂom “M.....I.......Q’.....O..I.....;...C.— iw"?'
DRY DENSITY WT. OF DRY SOL 772.21
FIELD MOISTURE CONTENT
WASH SEVE DRY SEVE WEIGHT OF OVEN DRY SOL (grams)
TOTARAC sPL = ,6¥-3)
OISH — SEVE WEIGHT AOC:.VIAAWMVE ACCUMULATIVE PERCENT
NUMBER WBGHT NUMBER RETANED TR “RETANED B prnpemmy
3" 100,
1-1/2° 9.71 9. 8
i 7.23 Y0
Ty
Y vo 3/8* 117.33 e
#4 223.67 £5. )
PAN
TOTAL
DISH DISH SEVE WEIGHT
NUMBER WEIGHT NUMBER RETANED mm,.a PARTIAL TOm.
REANED | FNER FINER
#10 37.25 2y 7£.4 57.2 <
#20 &3.51 35.5
#40 g8.70 32.0
#60 /0385 ot P
#100 1H2. 46 231
#200 9. 22— 20.L
PAN
TOTAL
Dames & Moore

T-8+T-10.83



ATTERBERG LIMITS TEST DATA JOB M%.
CLIENT/OWNER
FIELD CLASSIFIZATION
& ~ - =-- - === =---=-=- LOCATION
5 L ABORAT CLASSIFICATION
L4B0PATORY CLASS g R BORING7:-64 T-IpsamPLE _ _ _ _ DEPTH _ _ _ _
FIELD DENSITY 3Y. _._ .../ _/--.
DETERMINATION 1 2 - DETERMINAT ION 1 2
NUMBER JF RINGS DISH
WT CF RINGS + WET SOIL WT OF DISH = WET SOIL
WT OF RINGS WT OF DISH 4 DRY SOIL
WT OF WET SOIL wT OF MOISTURE
FIELD DENSITY WT OF DISH
DRY DENSITY wT OF DRY SOIL
THIS 1S AN 1/8-INCH THREAD FIELD MOISTURE CONTENT
PLASTIC LIMIT &Y 92\..-3/.’_/91.
DETERMINATION 1 2 3 u 5 6
DISH S0 A3
WT OF DISH + WET SOIL 9. 4o 12.79
WT OF DISH + DRY SOIL 2.00 16.92
WT OF MOISTURE
WT OF DISH J.ih, /.5
wT OF DRY SOIL
MOISTURE CONTENT 21.21 20 5| w T2
LIQUID LIMIT
DETERMINATION ol 2 3 U 5 6
D1SH oo 29 19
NUMBER OF BLOWS 2& 14 /1
WT OF DISH + WET SOIL 2. 7% (/93 (3G s desseseesssssssasssaen ]
WT OF DISH 4 DRY SOIL :2:!; 3.6/ S.09
WwT OF MOISTURE
WT OF DISH .40 1.4 (.40
WT OF DRY SOIL
MOISTURE CONTENT 25. 6]/ 2%. 24 29.26
LIQUID LIMIT
0 10 20 30 40 50 60 70 8050
T T T T T T T T L I
FLOW CURVE [ ' 1 |PLASTICITY CHART
1 1 1 L
] ] 1
1 1 : | CH
=g T T T T : 40
! |
— A ] \Q : IL : // .
= | o | ] ]
s ! Q! ! : | & / 30
= :‘\' T AN T T \'\
=] ! Vs ! | cL »
.- 1 L
< e | : ] 'l /
= 1 1 i | /] 20
t; ) T T T - 7
i I | 9 1 |
O o 1 1 ) e i
A ' : w8 | MH & OH
T 24 : 1 1 | |0
T | T
; : P | L
1 = = 8 = CL' Nl _ML & oL
1 1 ] Il
 EE S [ LAt e | zZ I l 0
5 7 10 15 20 25 30 40 50 Pl s
NUMBER OF BLOWS i
SUMMARY e
ORY DENSITY MOISTERE | Liquio LimiT |eastic Limit| PUANDER || [IDENTIFICATION
26 2.1 = CL-mL

INDE X

PLASTICITY




J/GEC] - oc |

Dames & Moore

ATTERBERG LIMITS TEST DATA JOB NC.
: : T/OWNER
FIELD CLASSIFICATION CLBENLEONE
L ® @ m e s s miman @ Smes s s LOCATION
oo CLASSIFICATION
LABDRATORY CLASBIFICATION © hw s e mmm = = BORING _[— 3 SAMPLE _ _ _ _ DEPTH _ _
FIELD DENSITY 38Y_. __ _.__./ _/._.
DETERMINATION ] 2 DETERMINAT ION 1 2
NUMBER OF RINGS DISH
WT OF RINGS + WET SOIL WT OF DISH + WET SOIL
WT OF RINGS WT OF DISH + DRY SOIL
WT OF WET SOIL WT OF MOISTURE
FIELD DENSITY WT OF DISH
DRY DENSITY WT OF DRY SOIL
THIS 1S AN 1/8-INCH THREADi FIELD MOISTURE CONTENT
PLASTIC LIMIT ev%_,?_ 1.
DETERMINATION 1 2 3 u 5 6
DISH A 29 AL 17
WT OF DISH 4 WET SOIL 9 g [3.33
WT OF DISH + DRY SOIL B.24 [].1Z
WT OF MOISTURE
WT OF DISH L 1O
WT OF DRY SOIL
MOISTURE CONTENT 22.95 22. 7 w = 23
LIQUID LIMIT
DETERMINATION 1 2 3 4 5 6
DISH /3 yvs Ve
NUMBER OF BLOWS 2/ 16 /0
WT OF DISH + WET SOIL g.13 0.87 12.07
WT OF DISH 4 DRY S0IL 6. 70 <2.73 9.5
WT OF MOISTURE
WT OF DISH /.42 1.0 /4O
WT OF DRY SOIL
MOISTURE CONTENT 26.98 29.20 3/-57
LIQUID LIMIT
0 10 20 30 40 50 60 70 80
T AS T T T T T T T L 50
FLOW CI{RVE l ! t |PLASTICITY CHART
34 } : e
: <>& | | | CH
;' T \ T T T 40
! ' 1 1
— A1 1 1 / =
z % : : W 7 2
w \ ] I / =
; 29 T T T T \é’ 30 -
o | '\ 1 1 cL ‘l\’ .
© 78 : : T -
o : . 4 & ol
54 2 ™ -
2 Z H N A i -
v 24 L e ‘ 1 . <
— ] ] —
S . . : ; : MH & OH -
j i AN / :
24 - : o oM —ML & OL
ERENE EESEERTET NNl INE ST K " [ ] 0
5 7 10 15 20 25 30 0 %0
NUMBER OF BLOWS
SUMMARY @/
DRY DENSITY i tar Liuio viwit feuastic vimir] PUAREES'TT oentieication]
26 23 3 me (-*v0 )
N




Percent Finer By Weight

100

GRADATION CURVE
Combined Sampile T-14 & T-15

\

N

N

3l

4

#10

3/4"

18.0

T

48

T

20

0.88

Grain Size In Millimeters




SA

: MECHANICAL ANALYSIS

DATE __ - 1-9] BY M-
JOB NUMBER 1140 1 —001 OWNER/CLEENT _20WMIA_LANDE 1Ll
LOCATION
BORING LorOiwed SAMPLE _T-)Y_, T-I1C DEPTH
® o
NUMBER OF RINGS DISH 3] £
m‘.%w.&oowogtoscq:..;........... m‘.%%éml.lnolccl.5020%’0900000——-— -
...‘........ ...... ® o000 e I..-........ m‘.%%'&'m.%“...‘..i%'l%..’ - z’él?
m .........................l....'...... - L bt o
mm “m."%.w....‘.........ﬂ'1/00.'.2..... -/€3;9_
DRY DENSITY WT. OF DRY SOL
FIELD MOISTURE CONTENT
WASH SEVE DRY SEVE WEIGHT OF OVENDRY SOL (grams)
DRYTOTRL = SI715.13 4
DISH DISH SEVE weeHT | Accumuanve| 7 ACCUMULATIVE PERCENT
NUMBER WEIGHT NUMBER RETAINED mwams p— T e
3" o /00
1-1/2* .03 5007.% 20 .3
- 3/4" 2547 /1744 .9 77.3
m— === — - — &N
3/8" 75.39 62.-b
#4 [27.25 s2.¢%
= ——g==—=
PAN
TOTAL
DiSH DISH SEVE WEIGHT ACCUM.
NUMBER WEIGHT NUMBER RETANED m PARTIAL TOML
REMNED | FNER FINER
#10 31.97 395
#20 59.20 28 b
#40 #.65 21.5
#60 2697 /7.
#100 93.9= /S
#200 100. 16 /2.0
PAN
TOTAL
V74




ATTERBERG LIMITS TEST DATA

FIZLD €LASSIFICATION
. o ®

Yoo

MOISTURE CONTENT

JOB N©.

CLIENT/QWNER
LOCATION

(7] =2

Q2]

ZONIA

ARBORATCRY CLASSIFICATION
LABORATORY CLASSEFICATION _ | o e e mmm BORING T-HY, JFI5SaMPLE _ _ _ _ OEPTH _ _ _ _
FIELD DENSITY 3v___ .../ _/-_.
DETERMINATION 1 2 DETERMINAT ION 1 2
NUMBER 2F RINGS DISH
WT OF RINGS + WET SOIL WT OF DISH = WET SOI L
r WT OF RINGS ] WT OF DISH » DRY SOIL
IS niisashaiaan e
WT OF WET SQ21L WT OF MOISTURE
FIELD DENSITY WT OF DISH
DRY DENSITY WT OF DRY $OIL
THIS 1S AN L/B-INCH rnnuo_ FIELD MOISTURE CONTENT
PLASTIC LIMIT s 92(_..3./.%/.?_/.
DETERMINATION 1 2 3 u 5 6
DISH z&6 s
WT OF DISH 4 WET SOIL 12.64 0.5
WT OF DISH + DRY SOIL 10-79 2.76
wT OF MOISTURE
WT OF DISH ,‘40 /‘/C)
WT OF DRY SOIL
MOISTURE CONTENT 19. 20 /18.59 aw = P
LIQUID LIMIT
DETERMINATION 1 2 3 4 5 6
DISH A-/C A-7 A-G
NUMBER OF BLOWS 23 ) <
WT OF DISH + WET SOIL [2.97 13.45 12.93
WT OF DISH + DRY SOIL /0 60 jo.79 0. 2&
WT OF MOISTURE
WT OF DISH “52 [ SO /.40
WT OF DRY SOIL '
MOISTURE CONTENT 25.76 28. 33 30. 14
LIQUID LIMIT
0 10 20 30 40 50 60 70 80
T A T T T B T ) § T T 50
FLOW CURVE ! 1 ' |PLASTICITY CHART
1 1 1 1
[ | ! 1
: \I I ' ' CH
N 1 T T ‘0
| 1 1 1
1 s 1 1 L ‘/ :
1 ‘/\ \ | ] v a
1 ] [ z
T AN T : T \é’ / 30 -
1 \)l 1 1 CcL F'\' o
Ly i 1 L Il —
1 1 1 —
| \T\\ ] | I///, ©
. . , — 0=
; SN ¢ | 0 d =
3 1 1 \\ 1 L <
1 ] . 1 ] -l
— MH & OH
oy (— | . 4 o
1 ] . 1 '
5l : : : : CL- ML, —ML & OL
rd
ERANINE EEREEETIT] N (NE STt K . [ 0
5 7 10 15 20 25 30 40 50
NUMBER OF BLOWS )
SUMMARY //}/
DRY DENS ITY MASTERE | Liquio vt Jeuastic vt PUARDER'TT ioentirication]
26 9 7 CL-mr




