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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 Area Estimated 
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·5 57,000 27,400· 

7500N,8300E S·l, 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 
TOTAL GRANULAR BORROW 239,400 

TOTAL BORROW 476,900 
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·Borrow material exlubits 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 (i.e. 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. 

OWQ.AII.6 The correct coordinates for test pit T-5 are 7800N and 7900E. 

OWP l.b&c 4.2 Laboratory Testin& 

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. 

OWQ.AII.4 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. 
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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-ll, Sol, 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 lO-s 

em/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-l, 
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-lO) contain reddish-brown to tan gravelly 
clayey sands. These borrow materials exhibit a permeability of approximately 3 
x 10-6 em/sec when compacted to 90 percent of the maximum dry density as 
determined by ASTM 0-698. 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. 

OWO.AII 5.0 LINER DESIGN 

5.1 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 
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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 

OWQ.A.II.S 5.1 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: 

TIlE RECOMMENDED PROCEDURE 

Basla 

Rational design of compacted soil liners should be based upon test data developed 
for each panicular 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 elJon in the field is impossible to determine 
in advance and will undoubtedly vary from point to point. Given these facts, one is 
bard pressed to justify a single, arbitrary compactive effort for use in laboratory 
testing. 

A logical approach is to select several compactive elJorts in the laboratory tbat 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 ooe described by Mundell and Bailey (1985). 

ror mOllt earthwork projects, modified Proctor (ASTM 01557) effort represents a 
reasonable upper limit on the compactive effort likely to be delivered to the soil in 
the field. Standard·Proctor effort (ASTM 0698) likely represents a medium 
compactive effort. It is conceivable that on many projects, soil io at least a few 
locations will be compacted with an effort less than that of standard Proctor. The 
autbors have recently worked with an altered standard Proctor procedure, called 
"reduced Proctor," in which the standard Proctor procedures are followed except that 

-8-

DAMES & MOORE 

-_ •• - , . _.: _"""' ..... .... ~. "'II ... r' · . _·_~1L_.~_.~· ... ~~ ..... ___ --"" ___ 



, 
~ 1 

r 

1 
.J 

1 

1 
] 
... 
! 

-.: 

~ 
... 

J 

1 

J 
.... 

f 

- -~-

only 1S drops of the hammer per lift are used instead of the usual 2S drops. The 
"reduced Proctor" procedure is the same as the "1S·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. 

3. 

4. 

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 a!. (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. 
Th. 

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 . 

The "Acceptable Zone" sbould be modified (Fig. 7d) based on other 
conslderatioos, e.g. shear strength, interfacial friction witb 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 eosure 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. 

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 
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stipulates that the 6-inch mold not be used. Since the clayey borrow materials 
contain a grain size distnbution 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: 

1. 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. 

4. 

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. 

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 descnbes 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). 
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P.O . Box 21387 85036 
373 7 East Broadway Road 
Phoenix. Arizona 85040 
(602) 43 7-3 737 • 470-1341 FAX 

LABORATORY REPORT 
Page 1 of' 5 

22410040 
4400 EAST BROADWAY, SUITE 703 
TUCSON AZ 85711 

Job No . 
Inv/Lab No. 
Report Date: 01-18-91 

77lM~ Reviewed by: 
Project _Z~o~n~i~a~ ___________________________________________________________ ~ ______ __ 

Location Tucson, ARizona 

Material Silty Sand and Gravel 

Source Test PitslBorrow Areas - Sample T-l 

Sampled By DM/V. Read Date 11-09-89 

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

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

SIEVE ANALYSIS, ASTM C136 & Cl17 

Sieve ~Passing 

Size Accumulative 

3" 100 

2" 96 

1-1/2" 93 

1" 87 

3/4" 82 

1/2" 74 

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) 

4405J:l 

Plasticity Index, ASTM 04318 

Liquid Limit 

Plasticity Index 

32 

12 

Moisture Density Relations ASTM D698 A 

Maximum Dry Density, pcr 

Optimum Moisture Content, ~ 

Permeability ASTM D2434 

Remolded Dry Density, pcr 

~ Compaction 

Moisture Content, ~ 
-4 

Permeability (K) : lxlO CM/
SEC 

122.7 

11.8 

110 

89 .8 

12.4 
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Job No. 
Inv/Lab No. 22410040 
Report Date: 01-18-91 

Reviewed by: 7!lj{;z~ ; 
Project ~Zo~n~l~'a~ ________________________________________________________________ __ 

Location Tucson, Arizona 

Material Silty Sand and Gravel 

Source Test Pits/Borrow Areas - Sample T-2 

Sampled By DM/V. Read Date 11-09-89 

Submitted By OMIT. Mazzei Date 01-15-91 

Authorized By OMIT. Mazzei Date 01-15-91 Supplier Dames & Moore 

SIEVE ANALYSIS, ASTM C136 & Cl17 

Sieve %Passing 

Size Accumulative 

4" 100 

3" 93 

2" 86 

1-1/2" 82 

1" 77 

3/4" 74 

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) 

4405J:2 

Plasticity Index, ASTM D4318 

Liquid Limit 

Plasticity Index 

No Value 

Non Plastic 
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Job No. 
[nv/Lab No. 22410040 

4400 EAST BROADWAY, SUITE 703 
TUCSON AZ 85711 

Report Date: 01-18-91 

Reviewed by: 27!i~ 
Project Zonia 

Location Tucson. Arizona 

Material Gravelly Clayey Sand 

Source Test PitslBorrow Areas - Sample T-3 

Sampled By OM/V. Read Date 11-09-89 

Submitted By OMIT. Mazzei Date 01-15-91 

Authorized By OMIT. Mazzei Date 01-15-91 Supplier Dames & Moore 

SIEVE ANALYSIS, ASTM C136 & Cl17 

Sieve ~Passing 

Size Accumulative 

3" 100 

2" 96 

1- 1/2" 93 

1" 88 

3/4" 86 

1/2" 82 

3/8" 80 

1/4" 75 

No.4 72 

8 60 

10 57 

16 48 

30 39 

40 35 

50 32 

100 27 

200 24 

Copies to: Addressee (3) 

4405J:3 

Plasticity Index, ASTM 04318 

Liquid Limit 

Plasticity Index 

34 

15 



WESTERN 
TECHNOLOGIES 
INC. 

P.o . Box 21387 85036 
3737 East Broadwav Road 
Phoenix. Ar izona ·85040 
1602)43 7-3 737· 470-1341 FAX 

LABORATORY REPORT 
Page 4 of 5 

Job No. 
Inv/Lab No_ 22410040 
Report Date: 01-18-91 
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~~~~~~~~~~~ __ ~~~~~ ___ Submitted By DM/T . Mazzei Date 01-15-91 

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

Plasticity Index, ASTM D4318 

Liquid Limit 

Plas tid ty Index 
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Non Plastic 
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Job No. 
!nv/Lab No. 22410040 
Report Date: 01-lS-91 

Reviewed by: ?Jt;(ff;;;~ 
Project ~Zo~n~i~a~ __________________________________________________________ ~~ ______ __ 

Location Tucson, Arizona 

Material Silty Sand and Gravel 

Source Test PitslBorrow Areas - Sample T-9 

Sampled By DM/V. Read Date 11-09-S9 

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

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

SIEVE ANALYSIS, ASTM C136 & Cl17 

Sieve ~Passing 

Size Accumulative 

3" 100 

2" 97 

1-1/2" 92 

1" 85 

3/4" 81 

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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Plasticity Index 
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N.t loIS of moisture 
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Nit weight of dry soil 

Moisturl, % of dry Wllght 

WI. solids + mOIsture 

Wo ~ 454 

Weight solids 

Wit density W~ - V'; 

Dry d.nSlty 

Net diameter 

Area (0. 785 O~) • 

Height 

Volume (AoHol .,. 1728 

Volume (AoHo) x 16.4 

SpeCIfic gravity of solids 

Volume of solids Ws - Gs 

(Vo-Vs) .,. Vs 

I nlllal burette reading 

Burelle readIng under pressuTe 

(Vp - Vs) - Vs 

Initi.1 Final 
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Ws .. __ ---. ____ gms . 

/ ~ $'. j I I '3.J. C, pel 

/1 c{. z... 1 / / ~ . '1 pel 
! 

. . . . . . . . . . . ~ . . . . . . . . . . 

I 
Do yO() I In . 

Ao /Z . r-~ ; /Z . ~'-Ig SQ . ln 
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Vo 9f.1J".l{Z i 9l;-.Oj cc 
I Gs ______ __ 

Vs ____ +-___ ~cc 

el 

____ -4-_____ cc 

_ __ ......... ___ __ cc 

- _ 1 .. -

rl/~ /3 · 1 
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• SATURATION DATA 

PROJECT: ZcJ.AJ /4- NO.: /9~CJ/-d(/1 LOCATION: 

1-1 7- 12., "--13 .e« Boring No.: Semple: I Depth: (ft.im.) Set up: 3/~/ L/ 

°3 = Z psi ., psf Type of Test: f~f1 , Cell No.: Dill No.: 
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CHAMBER BACK aURETTE PORE 
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I / I 

/ / I I 

I I i 
! 

I I : 

I. I i 
I 

I I ! 

i. I 
I 

r/IZ/~. 2- I 
I 

9 21.5 (10·75) 
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Dames & Moore 
PERMEABILITY TEST BY BACK PRESSURE . 

CONST ANT HEAD (Pbp) 
\ . 

PROJECT: 2o~/,~ t.A~i~Jt C. NO. : 19'0/- 1.70/ LOCATION: 

Boring No.: 
"'I1,ll eI t3 

Sample No.: Depth (ft .)(m.)Tested by : ~ 31 ; / ..il.-
CORR.OF CORRECTED UNCORR. HEAD 

ELAPSED CHAMBER BACK BACK HYDRAULIC HYDRAULIC 6 0 DIFF. IN 0 
DATE TIME TIME PRESSURE PRESS 1 PRESS 2 HEAD WATER 

HEAD (eel (eel 
(min. ) (psi) (psi) (psi) DIFFERENCE COL. 

DIFFERENCE 
(psi I (in ,) 

(psi) 

~ /.l / ':f I 0 70 9 0 5"~ '1'1 vr I c/) . ! "? tJ - / .. . "3 

() 70 q / I r;- J~ . 'f 

tJ7 1 ( / 3 . I 

-~ 7 / ,.t . 1/ (, 1 0 ,1 

07' " -. / . / ? -:-

0 7/ q 6. / 

o 7:! f '. I t:" ... ./ 
07t :;' J . ..,' 

I 
-' ~ 

- ;. ., 
? 7Z- 7 0 ~" - ' r ..I - () t:> - -' . -

0 733 J "7 

0 7 ) '1 ,3.01 
tJ 7 :'/ 7 -:-, !Jo h' , / 1 

6 7f 2- I ~"C" . -: I 
"7<; , 2 '1 

) t:J';() :z.- ) z. 

C';. ::, <..' ~? d~ ~.,- -,I ) 1 
I 

!.? · ;:J-? IJ - 2 "'; ? 

Of, / Z- ) ~ Of I 

1c')'Z- '1'1 : 

:J is ~'!J ~o . :; 

"6 !.I , () S7.o "' ... . "1 '-IS- '/..;. ) ~ "'1 ~ - 2 ~. 1 I 
OqO i I o . ~ I 

• ~<fl () Z ~ I 
~ i t"; 0 2...1 
: f z.. :, t) 57, .kf .... ~ ."" ' 4./) ~1'9 - /3 .7 -

/ tJ!' q I + .J ;:; 1 

1 II7 .J S' !.? ..;>" ...;~ 
, .- ' 41 .1 . :J 'i<9 - Z ~ . '.01 ':"~ 

, 
I / t7 :J :z.- 5: 9 i 
I 

/ 17 ~ :- I + ) ? I 
r 
1 1' 0 51- 0 57 ... v "j -'S- /" . ' ) ~·o, ;;5 - , 

2.-1" , , 
I / 0 S-~ ! Z . ~ I 

i / 1 0 J /.. 1 I / ; ., 
, 31 I I I ! i / / ?.3 / 7 :.r: 
I , 
I ' -:? ;; s-I i I ! / '" . , 

7 i 
; ! 

/1 ,!: ; 
/ 0_ 3 : : -

/ 12. I (. 1 - ? ~~ 7 . . - --_ .. -._ -
1 ./ /, Z -r ~ ; I I '- ---.- - .. . ... ---- -- -- .. - - . -

I r----t---+--~!- ~ ... ---~-- --­
------'--~~--4-I -.- _-.. -.-. 

---------, -_._-- '--'--'- "'. - .. .. 

. _---1. ____ J. _ 
.. . _ Nn'p< r: ( .... . ~ .' I i , ~ ? 

f/ / z. 13 . 2 

.., 

I 
I 
I 
! 

1 

i 

1 

I 

I 
1 
I 
i 
r 

I 

i 
1 
, 
i 

1 

I 

I 
: 
: 

. 



PERMEABILITY TEST BY BACK PRESSURE CONSTANT-HEAD 

Zonia Landfill job. 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 cc/in res 
Final cc/in res. 

Height Final 
Diameter Final 
Area Final 
Volume Final 

Height change 
cc/in reser. 
Volume change 
Cell Change 
Net Volume Change 
h= TIB PREss. diff 

Standard Water .005 

Hydraulic Gradient 
24.48 

Initial 
125.9 
114.2 
10.2 

4.590 
4.000 

12.560 
945.47 

0.210 
·0.29 

-0.321 
-0.098 

4.510 
3.998 

12.548 
928.09 

-0.08 
0.008 

-27.875 
10.5 

-17.375 
4 

N CaS04 

• 

Final 
135.6 
116.3 
16.5 

11.455 

81.018 

56 psi 

280.40 

4.2 Wet soil and dish 
3.81 Dry soil and dish 

o dish only 
1906.8 WS Initial 

201S.76 Final Ws 
1729.7 Weight solids 

cm 

cm""2 

cm 

Elapsed 
Time 

minutes cc's 

3.0 2.40 
5.0 3.30 
7.0 3.80 
6.0 3.30 
4.0 2.20 

K 
cm/sec 

6.26E-06 

* S.16E-06 

* 4.2SE-06 

* 4.30E-06 

* 4.30E-06 

* K Average = 4.50E-06 cm/s 

Page 4 of 4 
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T- I ,"-It 8 j-/J 
I 

SAMPLE NO. DEPTH ___ ELEVATION __ _ 
son etl. fi C, tH' F- ~ ;;9t"'d tAl s~ ;::-'c ~,£A!lt(,. 

LOCATION 20&/4 ?AtJ'~/,-,-
OPTIMUM MOISTURE CONTENT /(J . z.. 
MAXIMUM DRY DENSITY /27. 
METHOD OF COMPACTION A:srtd 7; 6 q '!l 1-(£7 H (J I') C. 

MOISTURE CONTENT IN t. OF DRY WEIGHT 

150
0 , 10 15 20 25 

..,: 
~ 130 

:) 
11/ c,) 
>- " c .,; 0 

..... Q.. ,..., ZERO AIR -
VOIDS CURVE 

• .J 

! 120 

>-
I-
;; 
Z 

11/ ... 
>- c:a 
c 
0 >- 110 ! 

100 

10 

COMPACTION TEST DATA 

7(flI3 . ~ 
......... 00 •• 

PLATE 



,.--- --- - - - , -

COMPACTION TEST' DATA 

Dllmes " lloore 

PAGE NO. _ OF __ 

Cof1&JJeO 
Client Z01-JIA LA.).!DI= ILL Sample T-/,r."~" T-/3 Depth __ 

Location ___________________ _ Sampled _____ By __ 

Soil ?,t .$ ,. u.ftY'ij '&-c ,at ~;, rtAJ C{k 

Computed ')-2-9, By t1H 

~ .sA-
Passing W' -,+- % Sp . . Gr. __ 

Tested 2-h"'-ct' By /1H Checked J /z.- By c::fd' 

TYPE OF COMPACTION CYLINDER RAMMER DROP LAYERS BLOWS PER 
CU. FT. LBS. INCHES LAYER 

0 ASTM 01557 1/30 10 18 5 25 .. 
0 ASTM 01557 · - '- 1/13.33 .., 10 18 5 56-
~ ASTM 0698 tlEf c.. 1/30 51h/ 12./ 3/ 25 
0 

MOISTURE DETERMINATION 
PENETROMETER WT, OFMOLD WET DRY 

& SOIL DENSITY WETWT, DRYWT, DENSITY POINT RESISTANCE MOlDWT. IN 'iii DISH ·DRYWT, -DISHWT, IN 
NO. NEEDLE READING Les.! MOISTURE NO. Les.! 

SIZE RESISTANCE CU.FT, CU,FT. 
LeSJSO.lN. 

WT, OFSOIL MOISTURE WT, DRYSOILWT. 

Ib.r~(& l¢) (;9£7 v / %7 , () ') 

+1,5"% ./ ,,~ ' / 

f3~.(~ ,- '12 '41.' £a4.3 /0,2 (Z~. '6 ,.~~ 

Sq.' )~g 

I'· 11> (.7"7 /1 ,1 I ~(, ,z.. 
1+3 % 6. ~3 It.fO.~ /' 7 ~(7.' 10): !, .J.h< ~ r,.' ~ II· ~ 

Ib.71 6Z7.0 
"" 

' , JZ..'l ' '3 
~4,>% &3~ I,~,q .- , r;". 'I /o~ ! (').( !)d;rr 

.. ' ~.(, lflr2, ~ 

I,·fi ./ 724z. ~ f3b.b ./ 
~SIS 6:3J 2- '7t.~ /O'l.j 1,3 IU,2 I 

/f7.7 ;-74.2 I 
I 
I 
I r) L~..A. ItIHl£ I 

11'$$ tllI~ 

I 
I 
I , 
I 

gyp.1 (2) (&-88) o NOTES OR CALCULATIONS ON REVERSE SIDE ,flZ r3 . ~ 



1 00 -T -
90 

I 

I 
- I 

I 

Dft I -
I -

7C 

aft 
vv 

I -
.. - I - ! 

I 
40 

-
~ -

I -
20 

I 
I 

10 
i 

" 1 - 100 

GRADATION CURVE 
Combined Sample T-1,T-12, & T-13 

-. r--. ~ 
~ I 

I 

I 

) 
~ 

'1 
~ 

I \ ~ I 

~ 
! 
I 

l... I 

"-. ~ .. 

3' \3/41 
\ 1#4 ~#10 I 1#40 \ 

-,...--
37.& 8.& 2.0 0.43 

75.0 18.0 4.8 0.85 0.25 
Grain SIze In MllllrnetIn 

I 

~ ~. 

I \#200J 
~ 

0.15 
0.075 

711113 .7 



---

. MECHANICAL ANALYSIS 
- DATE '2-27-'11 BY Aft 

JOB t-UIBER J 26o,~ Q Q l OWN:R/CLENT 2\2IJ!I+ L.AIJOF1u...... 

LOCATION 

B()RN3 SAAPLE I-' I I:.-/2 % T- T3 
) DEPTH 

cOMBfNe]) C!) liz! 9 11 t./-
ru.eER OF RIG) DISH 3S- 99 
WT. OF RNGS & WET SOL WT, OF DISH & WET SOL .f?L-.1 •••.• - .-....................... . .......... · ....................... - -
WT.OFAN)S WT. OF DISH & DRY SOl.. ':I?1·tf -~~,~ . . . .. . .. . . . . . . . .. . . .. . . . . .. .. . . . . . . · ....................... · .......... 
WT. OF WET SOl.. WT. OF MOIS'TU£ · ....................... · .......... - - - - -
FeD DENSITY WT. OF DISH /0'1. I _ ~15":.<J_ · ....................... · . .. . ..... 
DRY DENSITY WT. OF DRY SOl. 

FB.D MOIS'TU£ CONTefl" ~.~ 

WASHSEVE DRY SEVE WEDiT OF OlEN DRY SOL (gams) 

DISH DISH SEVE WEIGHT 
Nl.teER WEIGHT ..u.&R RElME) 

/" 
.,.. d) 

3-
I-Z! ~ 

16 -rf":" PI "< ;p(.. 1) 1-1/Z' 3.~r, 

~ I~S"' Of:IY{ . 3/4-
9~~7 

~ 
3/r 

'rs7~' ~~.:.c #4 

~ 

TOTAl 

DISH DISH SEV! WEIGHT 
N.MER WEIGHT ".,..,. FE'IMED 

#10 

#20 

#40 

#60 

#100 

#200 

PAN 

TOTAl 

N::o.u' A11VE 
WEDfT 

RE1MED 

5'". I I 

1'/·78 

9Lf..OT 

1'-I9.~ 

ACaJM. 
WBGHT 

RE"I»ED 
RE1MeD 

29.2.1 

S/,b3 

nZD 

~ u. ATIV'E PERCENT 

RE1AND FlEA 

/ did' 

".~ ~'9,z. 

3.~ 7"_~ 

I"· 'Z,... i'1,8 

7~, 'Z-

tG·~ 

~ u. AlIVE PERCENT 

PMTIAL 

FlEA 

lOTAL 

FlER 

53 . tf 

tll-.r 

30. 

2-7 . 8 

R; 
Dames & Moore 

-rllll$ . 8 



MECHANICAL . ANALYSISH

. ' ; '. 

DATE '2. 2 7- "'1 f1'( Aft 
JCa NM3ER J 960(- D () I OWN8V~~Z~Q~N~(rt~_L~A~~~a~E_-~/~~ ________ ___ 
~TION __________________________ __ 

BORN3 ________ _ 
SANR.E T-f IT-li, T-T3 , 

( MBI -J) 0 NC 

N.J.4BER OF fW«)S DISH 
WT. OF RIGS • WET SOL wr·.~ PJ!P:I A ~ ~ •••• ...................••.. ........... 
WT.OFfWiOS M. OF aat. DRY SCI.. ••••••••••••••••••••••• ' ........... •••••••••••••••••••••••• 
WT. (:I WET 80L M. OF MCBnJIE 

•••••••••••••••••••••••• 
Fll.DI&8TY WT. a: 08t. 

•••••••••••••••••••••••• 
awoaa'"t M. OF twW 80L 

IIBD MCBnJIE CON11IlI' 
.... SEYE ___ _ DRY SEVE ___ _ 

.. 
a..'­

NI t: . 

~ 
~r_ ~ .. ' " :. " .,,: 
#80" 

#100 

#200 

PAN 

29.Z1 

~1.b3 

66,915 

77.zo 

~. 2.30 

'i"i . "i7 

0'itf e L/-
.3S" 99 

.{~l·~ <t ••••• ~ - - - -
• ?J./~1':. ••• f- ~",., -
••••••••••• - -- - - -

10', , ........... ,6.' ~ - - - -
,.~ 

----(pns) 

53 

30. 

Damal & Moore 
-rIIZ./$ . e 



ATTERBERG LIMITS TEST OATA JOB 'I e . 19601 - 001 . 
" I :: U ) C l ASS I ~I CA ~ I: ~ 

~lIE~ T /OWNER __ ~2~O~fV~/~t9~ ________ ~ ________ ___ 

z ... 
.... 
Z 
0 
u 

L.oJ 
Q: 

=> 

<Il 

0 
~ . 

lOCATION ________________________________ ___ 

FIELD DENSITY :IT. ___ , • .1. _ I . _ . 

OETERM I NAT I:JN 

NUMBER OF R I NC,S 

wT OF R I NGS .. -E T SO I L 

WT OF RINGS 

wT OFW€T SO I L 

F I ELO DENS IT T 

DRT DENS ITT 

T HIS I S 

PLASTIC LIMIT 

AN liB. INCH THREAD_ 

By\fJt -,3./5i 8L, 
DETERMINAT I ON 2 

DISH 

.. ~: .. ~;. .. ~.~.:.~ .. ,: .. :.~; ... :.?~.: .......... !.?~1.9. ....... . 1'2.'-IB ......................... 
WT 0 F DIS H .. 0 R T SOl L IQ.J£ 
WT OF MO I STURE 

WT OF DISH 

WT 0 FOR T 501 L 

MOISTURE CONTEN T 'Z2. · 91 

LIQUID LIMIT 

DETERM I NAT ION 1 2 

DISH 

80 R I N G -r-~ [:12) SAM P L E 

;:'3 
DETERMINAT ION 

DISH 

WT OF D I SH ~ wET 50 1 L 

WT OF D I SH. DRY SOIL 

wT OF MOISTURE 

WT OF D I SH 

WT OF ORT 501 L 

FIELD 10101 STURE CONTENT 

11 

DEPTH 

1 2 

5 6 

. ............................................................................••....•................... 

5 6 

9A 
NUMBER OF e LO WS 3Z- II/- II 
wT 0 F 0 I SH .. wETS 0 I L ...... !.'i.:~!.. . ..... . . ..... ~~:.?.! .......... ........ ~~.:.~.~ ...... . ........................................................................... 
WT OF D I SH .. ORT SOl L 1/.3£ 10,2.3 
WT OF MOIS TURE .......................................................................................................................................................... --_ .......................•..................... 
WT OF D I SH /.Ii/) I. yo 
WT 0 F OR Y SOl L 

MOl STURE CONT ENT 29· 7'!r 

LIQUID LIMIT 
0 10 20 30 40 50 60 70 eo 

F CU E I 

I , I 
I I I 

~ .--

~ 2" 

'" ......... 
I ~---: I 
I I 

v 
3~ I I , 

I I I 

:; 1 

", 
30 

l? 

I I K I I 

Z7 
I 

~ I j j I I I I I IIII I I ill 11 ' 11 
5 7 10 15 ?O 25 30 

NUMBER OF BLOWS 
SUMMARY 

ORT DENS ITT IoI J I5TURE 
LIQUID L I WIT CONTENT 

31 

RT 

I 
I 

I 

I 

I 

CL 
, 
I / 

~ 
I / I ~ 

(' V'\ 
~AC:L· ~ .L 

[V'~ 6 .L , , ....... I I I 

50 

PLASTIC LIMIT PLA. ~TIC I TY 
I NOO IDENTIFICATION 

23 <g rr1L 

. 
V 

/ 
/ 

", 

9 
V 

ritZ 13. /0 

If~ 

DIImes a Moore 

50 

o 
z 

30 -

u 
20_ 

10 

o 

~ 

<Il .. 
..J 

C>. 



BACK - PRESSURE 

PERMEABILITY TeST DATA 

Z·7('" 

Own.r ?~ Ai i14 L 14 AI/) hu-
Job' / 9(, () /- "" I 
Lotltio" ________________ _ 

Borin,# 7- /1 d .s -:3 Ct';qdl;V~", 
Sampl., 13u~1( SCA(...I'£~ ~rt ~ ,I ~.(d'-11 
O.Pth __ ....::;~...:..;l.A....;..;...tI:;...;t::::.....::L__.:4A~:....:~:::.:IJ;.:,.!:,.c::.e.:...;,N.~'L';....!p.,n-~ __ _ 

D.fl.cting Sp"d ~ 

Llterll Prtsaur. 7 
Saturltld 0( Fi.ld Moistur. 

Set·Up a/t.I", TIIt.d ~ (!£Zetfic.' 

Soil Type Yt£(..-8~ ..5/£ rr qny~~ ;&'-c.- sA 
i 

W rot::. C~A-"'£ L 

Wlight soil' dish no. 

Ory weitht soil 10 dish 

Nit loss of moisture 

W.ight of dish only 

Nit weight of dry soil 

Moisture, % of dry weight 

Wt. solids + moisture 

Wo .... 454 

W.ight solids 

Wit density W~ "'" V~ 

Ory density 

Net dilm.t.r 

Arel(O.785D~1 • 

Height 

Volume (AoHol .;. 1728 

Volume (AoHol x 16.4 

Specific gravity of solids 

Volume of solids Ws ~ Gs 

(Vo-Vsl "'" Vs 

I nllial burette reading 

Burette reading under pressute 

(V p - Vs) - Vs 

)( 10 - s- ~/S> 

I niti.1 Fin.1 

I~. ~ Ib·7 

Wo 

W~ 

.. . ..... 

¥.I # "~~~lL mi. 

Ibs 

ws..L gml. 

1]'1 . .3 pcf 

1/ s-. pcf' 

·········f· 
Do t "0 I in. 

Ao I Z. $"'(, I IZ.'-{ '-It.- SQ. tn 

Ho 6-(.5:1 ! ¥ :)(, tn . 

, I 
Vo I cu . ft 
Vo 9 rrS-.'I7 9J<J· <{ 1 cc 

Gs I 

Vs ____ +-___ ~cc 

___ 4-___ cc 
___ 4-___ cc 

ep _____ _ 

r-I/ of- f-!> . I 

.. 



----_. 

. Dam •• & Moore 
, . 

SATURATION DATA 

PROJECT: 2(},I'J IA- NO.: 1'1 f; tJ / - tJ , I LOCATION: 

Boring No.: Sample: TI/ d 53 Depth: (ft./m.) Setup: #~ 3/~/ 'I I 

°3 = Z psi .. psf Type of Test: P5~ Cell No. : Dial No.: j 

TIME EXTERNAL 
CHAMBER BACK BURETTE PORE 

DATE PRESSURE PRESSURE OR PRESSURE !::. B 
CLOSED OPEN (P811 (PSII DIAL RDO. (PSII 

(eel/liN.) 

/3""1 o f it 
. V"" 1 -:- 3~V tJ . t:> / / . 6 3 Iz.lq I J 3</& O//t') ~~~ • / 6 

/ 1 ~7 0.3 'i /3'f ~g-31 ;:~ 'f . O 1 2;>./ 

/'1 . ,/ 
I j ~.,,,,, (,-, / V C CLt?Sk:? j() 

/ 'i'1/ 

I 
o V"/..,t~ . Joz./.z~ ~'j . tJ /1/,;>. t.f I~/O i/o /S?> c.CL'7~4 ·9..f 

/ 6'7) z.. 
-;'<;'e/'lH <If 01 SK.'1 /~ I .$1 j, ~ e-c.IJ ~ E-:J · '19 

zyt.fl. zpr 1 
I 

(,o / n c...c.{) 'U I 

1 1 I 
~/Z/1-' . ~~;-L L I 

I 5?) if t? S?.. c> <;t, / <.?'1 
. ( .Z~~/ / .L~ · 2.~8 

" 

. 5" . 'Z<r-cr 1 1 .1;- 83 
I. . ~ .. t:... 1 1 I '507 3 . -?.t,&/ 

15'13 '/ . . z~'i L i, I 

/~'Z.(J /~ . z,.~ 
I / ,;() / z-u..i / 
I 

J / J, () 70 Y :--zr-./ 1 
/ / 
1 / 
/ / I 

1 1 ! 

/ / ! 
I 

1 1 I 

/ / I 

1 / I 

I 
J 

/ 1 I 
I 
I 

1 1 I 
I 

/ / 
" 

! 
i 

/ / r-II+S_ 3 . 2- j 

Page <L of c./ 
928.5 (10·75) 



Dames.& Moore 
. PERMEABILITY TEST BY BACK PRESSURE 

CONSTANT HEAD (Pbp) 

PROJECT: _--:;Z-=o~,J.;;....:..:,i 4..!..-___ _ No.:_..:../..:..f~'.:::.O...!..I_-...;:.~:....:O::....J....( ____ LOCATION: ________ _ 

Boring No' .. Sample No .: Depth (ft )(m )Tested by' H/ 
UNCORR. CORR.OF CORRECTED 

ELAPSED CHAMBER BACK BACK HYDRAULIC HEAD HYDRAULIC too DIFF. IN 0 
DATE TIME TIME PRESSURE PRESS 1 PRESS 2 HEAD WATER HEAD (eel (eel 

(min.1 (psi) (psi) (Pti) DIFFERENCE COL. DIFFERENCE 
(Ptil (in;) 

(psi) 

3h/Q , t? 7 () 7 '? >" t./r; ¥~ ( '-I) -. Z6'( - 2 'f. 0 

(J7tJ8 21 0 

-071(/ . ~ / 1.t2... 

071"2.- f.~ 

0713 .-70 ...... Z. !> 

n,~ 0 ~ , , o.JC; v~ ( ~I . ~ l- z<f.O 

oJ 71 e /"3> . 

~ 
o7z0 7 . ? 

CJ 7 Z ~ .. ;? ~ 

t7n""/ 0 S~ <./9 ~~ ( ./) . ?(' ~ 12 3 

o 71. ~ 13 . 'f 

D72 ~ S-. Z-

t!J7Zer 1.1 

t!J7;/ 0 ~ ""9 0/''- (.3 ) . ZOL - 2 z.<f 

) 073 ; /{, -:r 
t!J7} '8 ~ . =:-
,:! )~. 7 -'j . ) 

-
~ 7 "-f c 5(.. i./9 '-"'-Jt 1" 3 ) . z.: z... - 2 ~ -;-

~ J~z-. ?,., .• 

t:77<"'V /'" .3 

-
07'1'-5 /1 c.,I 

o7c./fl f?~ 

J7c.1'g z.. r 
07 '>? 0 5'{, ~-; ¥~ ( 3 ) . ~L.. - Z 3 . Yo 

" 7;1 
?, ,... 

/ . 

0, ')'-1 iZ :... 

:)7<;; ~ 7. ~ 

07 S"~ Z. I 

~coo 0 .>'- o.(¥ 4'~ ( 3 ) -. 2"7- ]. 7. .... 

O&~, I ~ !1 

Oi " 7- I " . I 

()~ .'3 I / J ,- I . 
-' . 

o 8C<; l. j .3 r. !; 

I')~I>I; { ~ . 31 :: .: 
!)t:J7 I 

I .,. / w 3 1 - r , 
~ 

I CJ';:~ I I 1-1 i 

I')~ / ~ ,1. ..,·tt I 
~~ "I : I .-:: c .:... I I 

Z ~ ..: , : i - I 
0 -. 

°81/ 
I ; : I .. _-_! ~. 

~ 

~.l17! 
- --.---r----------- · ~ .. ------r . . __ . 

~ I ' .'_ .. _L _. ! i i7.- i t r 
" -- ~ 

j 

"IllS .~ . :; 



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 

Wet Density pcf 
Dry density pcf 

% Moisture 

Height Initial 
Diameter Initial 
Area Initial 
volume Initial 
Initial dial 
Final dial 
Initial cc/in res 
Final cc/in res. 

Height Final 
Diameter Final 
Area Final 
Volume Final 

Height change 
ce/in reser. 
Volume change 
Cell Change 
Net Volume Change 
h= TIB PREss. diff 

Initial 
125.3 
113.3 
10.6 

4.590 
4.000 

12.560 
945.47 
-0.303 
-0.273 
-0.406 
-0.202 

4.560 
3.981 

12.442 
930.47 

-0.03 
0.008 
-25.5 
10.5 
-15 

3 

Standard Water .005 N CaS04 

Hydraulic Gradient 
18.16 

• 

Final 
134.3 
115.1 
16.7 

11.S82 

80.335 

56 psi 

210.30 

4.18 Wet soil and dish 
3.78 Dry soil and dish 

o dish only 
1897.72 Ws Initial 
2002.14 Final Ws 

1716.1 Weight solids 

cm 

cm~2 

cm 

Elapsed 
Time 

minutes cc's 

1.0 2.60 
2.0 S.20 
1.0 2.50 
1.0 2.50 
6.0 16.60 

K 
cm/sec 

2.77E-05 
* 2.77E-05 
* 2.66E-OS 
* 2.66E-05 
* 2.94E-05 

* K Average = 2.76E-05 cm/s 

Page 4 of 4 
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T- I/ d 
SAMPLE NO. 7- 3 DEPTH 4""&/~ElELEVATION __ _ 
SOIL Vee-Pi( ~rt"""r -:rA-'(£( ~..:;. ,4 'A./' 5# F -c C/Uvl.b 

LOCATION ZottJJ4 LA,.JJ)F,LL. 

OPTIMUM MOISTURE CONTENT /O.~ ~ 
MAXIMUM DRY DENSITY /2~ . { Oc..F 
METHOD OF CO M PACT I ON~A/...L..:!:.s..:....:T t1:....L.--"t~~..Lrl...l.8~H.:!...=:~;...;..TH.:..:..o;;..::!{)"--"])6£.-' 

MOISTURE CONTENT IN ~ OF DRY WEIGHT 
5 10 15 20 

1.0 

..,: 
~ 130 

:) 
III , 

> .. 
III )0 « 
"' ID 0 cri • ~ ~ 

ZERO AIR 

J' VOIDS CURVE 

0 
~ 120 

> 
~ 

z a; 
0 z 
'" III 

III .. Q 
)0 « 
ID 0 

~ 110 
Q 

100 

~I , 

PL : 20 'P r . -= If ( c '- ) 

COMPACTION TEST DATA 

i";/S3.;-
__ ••• MOO •• 

PI AT~ 



Job No. (erGot -001 

COMPACTION TEST DATA 
D.mes & Moore 

PAGE NO. __ OF __ 

((,(1 (31f..)£ f) 

Client ZDfV/~ LlltJQFllL Sample T-/~ S-3 Depth __ 

Location __________________ _ Sampled _____ By __ 

Soil V~ of;! etA- 'fL..( F -C"A w ~ -c ~,e,- Passing W' __ % Sp. Gr. __ 

Checked ~4.t By ~if Tested 2-27-
Q
I/ By ~I-I Computed <'-2¢-Cff By ttH 

TYPE OF COMPACTION CYLINDER RAMMER DROP 
LAYERS 

BLOWS PER 
CU. FT. LBS. INCHES LAYER 

a ASTM 01557 1/30 10 18 5 25 
0 ASTM 01557 1/13.33 0/ 10 18 5 56 ......... 
fiZI ASTM 0698 1'1 6. D 1/30 5'h ./ 12 v 3/ 25 
0 

MOISTURE D~RMINA TIOH 
PENETROMETER WT.OFMOLD WET DRY 

lSOIL DENSITY WETWT. DRYWT. DENSITY POINT RESISTANCE MOLDWT. IN -DRYWT. -DISHWT. ~ IN DISH 
NO. NEEDLE READING LBS.! MOISTURE 

LBS.! NO. 
SIZE RESISTANCE CU. FT. 

CU.FT. 
LBs./sa.IN. 

WT. OFSOIL MOISTURE WT. DRYSOILWT. 

. /6,Og 
(2~, ~ / 

6i'3·t 
122.~ /' qS IS 6,53 37 6~2.J lJ£·O ~/1 

~ (, I 5"'ft., 
((.J., 

132·3 ' 7('·2 
~·3 

/ 12:.{; / +(5% 0.;] 3' 6 7/,) IO~ . 2 
~'.7 563. ; 

~3% 
, lb. flo S'1'f.(' 

/2. 'I. I .-/ 
,.~ 1)5",0 IZ7 £ 3'·) 103,,1 ".j, 

.. .",t 'f3M ' . 

+-~.s-~ 
/6.11 

/')cr,7 / 
r:,s>.&./ / 

' ·'33 b 5'·tt. , /o'f. 0 1/.7.} 12 <)':4 ! 

S".~ "lor)"., i 
16.13 7S{;,7 

! 
/ A 

+b% 6.~3 13~,h /01 (zZ!·2 loZ.' II,{ 
1 2~. 3 

i 67,S r$~·" j 

I 
I 

: 
I 
i 
I 

" 

958P.1 (2) (we) o NOTES OR CALCULATIONS ON REVERSE SIDE '1?(S3. ~ 



1 00 -~ 

aa:-1-
I 
! 
! 80 
I , 

7" 1 - I 
! .,.,.. i - I 
I 
i 

aft i - i 
- i 

,ft I --
M. I -- I 

i 
I 20 ! 

I 
10 

i - I 0 
100 

, 
~! i 

GRADATION CURVE 
Combined Sample T-11 ,,&3 

~. I 
I ~ 

.~ 
l 

~ ! 
i 
I ') 

~ 

! 
! 
I 

I i 

i I , 
! 

, 
! 

! I 
I 

! 

I 
i 
I 

I 

'1 

~~ 
I 

~ ~ '--- 10._--

'" 
---

13/4· 1 1 #4 ~ #10 I 1#40 I J #200 I 3D 

~ 

37.5 8.5 2.0 0.43 0.15 
75.0 18.0 4.8 o.ae 0.25 0.075 

Grain SIze In Mllnrnet8r1 

/""'1153.7 



MECHANICAL ANALYSIS 
DATE ?- -2 7 - q ( BY 11.1 1+ 
JOB NUMBER 1'160 I -QU I OWtER/CUENT "2...Q NIA Lp ND r='tL 
UOCATON ______________________________________________________ _ 

BORNG ________________________________ _ 

~ ;4- 2> Si.f. 

t-I.M3ER OF RJ.4GS DISH 2t( 97 
WT. OF RJ.4GS & WET SOL WT. OF DISH & WET SOL • 7)§:1. ••••• - - - -. . . . . . . . . . . . . . . . . . . . . . . . .......... · ....................... 
WT.OFRHGS WT. OF DISH & DRY SOL .~ rT'. ~ ..... 310. '!5 -....................... . .......... · ....................... - -
WT. OF WET SOL WT. OF MOISTlI£ · ....................... · .......... - - - -
FElD DENSITY WT.OFOISH ·(Q7.0 /02.6 · ....................... · ........ - - - -
DRY DENSITY WT. OF DRY SOL 

FeD MOISTlI£ CONTENT ~ ./ 

WASH SEVE ___ _ DRY SEVE ___ _ WEIGfT OF 0\'B'0I DRY SOL ____ (gams) 

DISH DISH SEVE WEIGHT 
NUMBER WEIGHT PU&R RE1Q6) 

( 't" 
3- I.R! 

l1~·H ) 
src.. J).I~ 1-112" 9·2 ( 

~ 
".~3 tWj . 3/4-

F·O 

<fr-i 1" ~~<{ ( 3/e-

9'- If ~ 57( '''' ~ #4 

PAN 

TOTAl 

DISH DISH SEVE WEIGHT 
NUMBER w!JGHT Nl.MER AETMED 

#10 

#20 

#40 
_~i if ~ 
,)P" #60 

,?"" q 
.2.01- #100 

#200 

PAN 

TOTAL 

• Ar.r.l U 1.A1lVE ACClM. R1VE PERCENT 
WEIGHT 

RETMED RETAIED FlIER 

0 <>.I!! 

/.81 '1K I 

II . (71_ ftf. rc 

I?DZ- j!() 3 

"isT>. v.f 13. '1 .;-, .1 6 "f . 1 

fbl·30 57, ~ 

ACCLU. N::O.III R1VE PERCENT 

WEIGHT IWmAL TOTAL 
RElAtE) 

REl'AN:D 

37.SS ,g. "2-

?~.<lo 

97.~ 

/1'3.20 

12~.17 

r17. 14 

FNER 

JIB 

FNER 

f7. 2.-

37.7 

30 .7 

2~ . 3 

23.~ 

;q·7 

Danes & Moore 
/dS3.~ 



ATTERBERG LIMITS TEST DATA 

F I EL D CtASS IF I C A71 ~~ 

OETERWI NAT I :JN 

NUMBER :J F R I NGS 

WT OF R I NGS + WET SO IL 

WT OF RINGS 

wT OF WET 5 01 L 

FIE LD DENSITY 

ORT DENS ITT 

T HIS IS 

PLASTIC LIMIT 

DETERIoIINATION 

DISH A-Z 

.. ~~ .. ~: ... ~. :.:.~ ... : .. ~::; ... :.~.~.: ............ ?:~ ......... . 
wT OF D I SH +ORT SOIL ~ '17 
WT 0 F MOl STU R E 

WT OF DISH 

WT OF IlRY SOIL 

11 0 I STURE C:)NTEN T 19.53 

LIQUID LIMIT 

DETERIII N. T ION 

DISH ~I 

NUIoI6ER OF BLOWS 

WT 0 F 0 IS 11 + wETS 0 I L 11.<li .......................... 
WT OF D I SH + DRT SO I L g".9tt 
WT OF MOISTURE 

WT OF DISH /.40 
WT OF DRY SOl L 

1101 STURE CONTENT 

F CU VE 

I , 
I I 

z ~ 
-.J 

~ 

I " '() I 

I I 

Z 
0 
U ~ 
..., 
0:: : .. ~ 
:::> 

'" ~.:J 

0 
::E: 

~~ 

I :~. I 

C~ 
I I "C I I 

3: 
I I 

JOB 'I r;. _-L1...L.9-=6~O!.J1L-----lo.Q£lO~' ________ _ 
n l EN T /0 wN E il ______________ _ 
LOCATION _________________ _ 

BOiliNG L-'L ~-3 SAMPLE DEPTH 

2 OETERW I NAT ION 1 

D I S H 

WT OF DISH .. WET 501 L 

WT 0 F DIS H ... 0 R T SOl L 

WT OF 1101 STURE 

WT OF D I SH 

wT OF DRY SOl L 

FIELD IIOISTURE CONTENT 

2 J u 5 6 

AL 31 

...... !.Q:.'i!2 ...... 
g·~1 

.......................... .......................... .......................... ........................ . 

t.L{O 

2 J 5 6 

20 12-

2CJ II 

....... !.q.:.!.? .. .. ........... f.9..:.1j6 ...... . ......................... ......................... ......................... . 
799 g . OO 

34t. 72 

o 10 20 

PL Y IART 

I I 

I I 

I I 

I , 

LIQUID LIMIT 
30 40 50 60 

CH 

/ 
V 

70 

..... V 

80 
50 

/ 
40 

>< 

"" o 
z 

~ 
30 -

I , 
, I 

/' , , 
~. 

I I 

V 
f7hlCL. ML~ ~ 

, 

CL 

L 

/ 
,.... 

V 

V u 
20 -

10 

'" ... 
-' 
C>-

I I I I I I II I I " I I I I I 11 ' 1 I I I; .... 
m 16, IL-

o 
5 7 10 15 ~O 25 30 

NUMBER OF BLOWS 
50 T//S3. I t? 

SUMMARY 
." 

DRY DENS lTV IoI O IS TU RE 
LIQUID LIMIT PL.S T IC LIM I T 

PL.ST I CI TY 
IDENTIFICATION CONTENT INDEX 

34- 2 0 '4- c.L-

.,... •• &Moore 



D ..... aMocn 
PERMEABILITY TEST DATA 

Owner 2 t:)NIA L.IiNIJ&U 
Job , 1'1 {;, 0 I - cI 0 ( 
Loc.tron ________________ _ 

Boring' _---'-I_---==B''--..=!i'--_-r~-.....;/:....tJ=___=c::...:. ~:...:I'(..!:t1~/:::.~:...:E.:..JI;,;~ 
Slmpl., tc4g ScA&-P£4 ~A!- ¥,r#!?t-t!/ 

D.pth ___ Lf.::..cJ....:.;:..:::,,----!!1~~~£l~____'!.J..:L____!:i!....:~~c....-==:..-_ 

D.fllcting Spnd -e-- In/Hr 
Min 

L.ter.1 Prtuure 7 ~ 
Sltur.t.d ~ Fi.ld Moinure 0 
S.t·Up 3/dq., T .. t.d~ (~"ic.) 
Soil Typ. ;11 ~<- ~; C-?14-f' u,;.,.~~ S,,".,-( 

>"".,./() ~(),r-: - C. ~12.4C/€'-

Initi.1 Fin.1 

W.ight soil & dish no. 

Dry weight soil & dish 

N.t loss of moisture 

W.ight of dish only 

Nit weight of dry soil 

Moisture. % of dry weight IO.r' 1",·3 

Wt. solids + mOisture gms. 

Wo .;. 454 

Weight solids 

Wit denSity W~ - V 0 
Dry d.nslty 

Net diameter ¥ "~()L() 

AreaIO . 785D~1 • 

Height 

Volume IAoHol .,. 1728 

Volume IAoHol • 16.4 

Specilic gravity of solids 

Volume of solids Ws .,. Gs 

(Vo-Vs) - Vs 

Inilial burette reading 

Burelle reading under pressuTe 

I V p - V s) - V s 

-6 / It) ~$ 

W' 0 Ibs. 

gms. 

pel 

'lei. Z. IN. 'Z- pel 

.... ~ .. 

t/. I/O 
I 

Do I in. 

AD I z.S(, I IZ.Sn SQ . In 

Ho ~sq 'I- S'I" In . 

V' I cu . It 0 

Vo ~tlS: cfzl 9~l.S"1 cc 
I 

Gs 

Vs .cc 

e, 

cc 

cc 

P.p . .. 

r-e + ""'-I{). I 



Dam •• & Moore 
SATURATION DATA 

PROJECT: ___ Z_O...:..iV;...I;...' 4:...:.-_____ _ NO.: _...;./-:Y...::';....;";.../:...--....;.tJ..,;;O...,;' __ _ LOCATION: __ L::...;.4;...~;...(/;...~_I_(,.....:c..~ ____ _ 

Boring No.: _____ Sample: -r! d .,...10 Depth: _____ (ft.lm.) Set up: .::;?I;..:o/<1~1' __ ....;.~;;.., / _ , __ / _1:,..1;...· _ 

a -3 - 7 pSi '"' Type of Test· 
1 

Cell No' .. Dial No ' .. 

TIME EXTERNAL I 
CHAMBER BACK BURETTE PORE 

6. I DATE PRESSURE PRESSURE OR PRESSURE B 

I 
CLOSED OPEN (PSI) (PSI) DIAL ROO. (PSI) 

(CCI/IiN.) 

3 j,/q I 
1 "3~ C1 Cj /.:; 

'f'Zt:7 1-3YO 00 10.7 I 3'6 , 0/"1/ c L/"7 ,.eJd 
,y<t13 t:I ~.,/3'7 

.:/3/. i ':;,7) t:t 0/ 3;z 2-
z'3% I 

I 

/ o / .:./j 
! 

/ "'07 c(!.(')St!i;;J ~~ 

/ :>;0 D <,!'j!V t 
.Z77 ! ~Dz.. 31 0 L (";LO i 

/ ::8<; .,<,:? /Yb c- c..o s Y - 7 ! 

. ~.5· 3 /.Z.7Z.- </£, ~j5?B i 
/ "'-z. 1 ,s., /~ /J c.. ~S~~ . ~ >?, , 

I .2-72- /. z. 7 d / , 
Gd / 51, 

I 
Cc~ s~ 

/ / 
~7¥1 / ! 

~ /'/'11 ' 5'29 tJ 57.. ~ </',/ Vq 

15"'~ . Z$ ( I / ! 

. -;~~ / / 
I 

17t7t> i 

:-Z 1 1 / / i 

CJ 6 :;/ 
i 

/ I ! 

/ L I 

/ / , 

I / / , 
i 

[ / L 
/ L 

I / / 
/ L 

I / / I 
I 
, 

/ L I 
I 

/ / 
/ / 
/ / 
/ I 
/ / T-f T- /() , 

928.5 flO·751 
Page Z- of __ .J_ 



pames & Moore 
PERMEABILITY TEST BY BACK PRESSURE 

CONSTANT HEAD (Pbp) 

., PROJECT: __ ..:Z=.;O:::..::::AJ~I.:.:.A-_____ No.:_--'-/..:..y...::'.....;;O....,;,'--...;,tJ_O......:......f _____ LOCATION: _________ _ 

-r-8 d 1-1 C) 
Boring No . Sample No . Depth .. - (ft )(m )Tested by' ? ?/ / / 

UNCORR. CORR. OF CORRECTED HEAD 
ELAPSED CHAMBER BACK BACK HYDRAULIC DIFF. IN HYDRAULIC 0 60 

DATE TIME TIME PRESSURE PRESS 1 PRESS 2 HEAD WATER HEAD (eel (eel 
(min.1 (psi I (psi I (psil DIFFERENCE COL. DIFFERENCE 

(psil 
--Ii;;.! i/ 

(psi I 

.3/z./., ( ().5'IO 0 ~ <.(1 7'0 (' <'! ) -:Z. / ~ - 9." 
oj',z- -. -~ J' 

It)./'I :t -:-2 1 ~ 7.Q 

OGI~ (, .7 
0&11 ::-~ 

~ !'Z() -z /..( ./ 9 

Ott. 'f - .: ·oJ / ~ 

ofa --: 0 .:>1- '1 9 '1C7 " ) - 2. r %. - Z.!. ') 

Oxtl - :? Z . ( .. :...; ( 2-
) 

0 6 L"! 2 1. 3 

~'; "z, 
- .? 3 .Z.I I 

-o 9 ~J(. · 2 If O . ~ 

?' '10 1 0 S-C- ~/<:; -(0 / <?) ~ (I - 2.-1.0 

09/1 ZI'-/ , CJfl6 -:-z I( / ~ Z. 

Dq 3' - S-:~ . ~ II 
. 

:/ Y5( +~ . ".J 

~Y >l a .sz. </9 y~ /".:r "'\ :-Z 10 - ? ~ . .o 

/PtJ! 21, ( 

101(, . 7: 1 t7 n.7 

/~LI /0 . / 

/ :7 S L :-i l ~ 
. ~ 

~tJ . 0 1 ) 

IOS3 0 Sf, «9 '1 :7 / q, ' ~2o, z'f 0 

// 0 'i ,7. " 

/ 1 ~~ /~. <{-

I l l.. " '1: " 
1/ Jz.. -3 ~ 

/1 ~ S" 2'-1 

' 101 0 5" "''1 ¥ ,J ( q) . £ 0 ') - Z. z _'/ 

/!~8 ,- I 
I j ft; '3 I;: ~ 

12.1-1 I ZI I S· I : " 

/2 ~I 7 I 2 . 1 '" I ~ . 

/ 'Z. 2. Z. (;) ~ <1-1 </ :7 i -f ) ~7 ;f - Z '"' ::j. 

.... /zz.., 1 21,:; ! ! 
J fj~<I ! 37 I I ~ o - - ; 

: ~~ r1 t!J ! 5",=, +<y '-' ? ~ 1 - I Z 3 · -:-
I I 

l ; ~ 

r ~ r :7 

r~! I 
-- --- .. , ",,·0 .. .., !. 

I 3 11'<; :? ! I . _ . ~ .. _ _ _____ _ ' f·j. -
I 

._-- --_ .. - - ... - ... _-- -- . - '" " '" . . -- - - -- -
I 
I - -- - . . . . . " . 

3 i 



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 

Wet Density pcf 
Dry density pcf 

% Moisture 

Initial 
126.2 
114.2 
10.5 

Final 
135.1 
116.2 
16.3 

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

4.590 
4.000 

12.560 
945.47 
0.228 

4.21 Wet soil and dish 
3.81 Dry soil and dish 

o dish only 

Height Final 
Diameter Final 
Area Final 
Volume Final 

Height change 
cc/in reser. 
Volume change 
Cell Change 
Net Volume Change 
h= T/B PREss. diff 

1911.34 Ws Initial 
2011.22 Final Ws 

0.302 
-0.42 

-0.209 

4.516 11.471 cm 
3.999 

1729.7 Weight solids 

12.551 81.041 cm~2 
929.59 

-0.074 
0.008 

-26.375 
10.5 • 56 psi 

-15.875 
9 630.90 cm 

Standard Water .005 N CaS04 Elapsed 
Time 

Hydraulic Gradient 
55.00 

minutes cc's 

21.0 
7.0 

37.0 
4.0 

35.0 

9.90 
3.00 

17.30 
2.20 

16.70 

* K Average = 1.67E-06 cm/s 

K 
cm/sec 

1.64E-06 
* 1.49E-06 
* 1.63E-06 
* 1.91E-06 
* 1.66E-06 

Page 4 of 4 



LLJ 
l­
e: 
o 

>­
CJ 

o 
UJ 
~ 
U 
LLJ 
1: 
U 

II 
I III 

I'" )0 C( 

51 C 

I I 
I ~ 

C( 

c 

T-t> .,--/0 
SAMPLE NO. J DEPTH {",,"'t. ELEVATION __ _ 
SOIL ;eO -Ii&- " c.~1tf r, 4.,,*"'1 s;{ry S'4'-~!:sI» F-C. ~'L 
LOCATION ?OAliA- ' t4A1lJr;t.C, 
OPTIMUM MOISTURE CONTENT If). 'f 
MAXIMUM DRY DENSITY /Z 7.2-
METHOD OF COMPACTION fk7d 1~rB H£7"1/dD J) 

MOISTURE CONTENT IN to OF DRY WEIGHT 
o 

ISO 
S 10 Ie 20 25 

140 

..,: 
~ 130 

::i , 
cri • .J 

! 120 

> 
~ 
;; 
z 
'" Q 

~ 110 
Q 

100 

~ ~ 
ZERO AIR 

VOIDS CURVE 

PL -= 21 PI:: S- (Ct.- Ht.) 

COMPACTION TEST DATA 

-r- e .,.. "1- Ii) • ~ 

........ 00 •• 

PI AT~ 



COMPACTION TEST DATA 
D ...... & Moore 

PAGE NO. __ OF _ '_ 

Client ________ _ Sample T- &' T - '0 Depth __ _ 

Location Zo Nt~ L;'4JO EILd- Sampled By __ 

~>A-
Soil 8'! tt~ >; C(k~t "':-C;.lt 50 6L-Av£C-PassingW' 7f-%Sp.Gr._-

Tested 2-7..7 -err By Ii {ff- Computed 2..-2 ~ - 'tt By !1 if. Checked 'Liz 3 By ev 
TYPE OF COMPACTION CYLINDER RAMMER DROP LAYERS BLOWS PER 

CU. FT. LBS. INCHES LAYER 

IJ ASTM 01557 1/30 10 18 5 25 
IJ ASTM 01557 1/13.33V 10 18 5 56/ 
~ ASTM 0698 11£-1. .D 1/30 5'h ./ 12 t..--" 3r 25 
0 

MOISTURE DETERMINATION 
PENETROMETER WT. OFMOLD WET DRY 

& SOIL DENSITY WETWT. DRYWT. DENSITY POINT RESISTANCE MOLOWT. IN ·OISHWT. ~ IN DISH ·DRYWT. NO. NEEDLE READING LBS.! MOISTURE LBS.! NO. 
SIZE RESISTANCE CU. FT. CU.FT. WT. OFSOIL MOISTURE WT. DRYSOILWT. 

LBs.!sa.IN. . 

lo~40 635,'1 ".'1 . 
13t.f.2/ ~ 12;·{. QS 15 6.33 5'0 601.5" 107.2. 

Y~'~ q,~.3 

II..G I bG3, , I Z r. . I 

fr/.;!? 6.33 /')7.0 7Cf 6 (r. , lOS. 2- lJ.7 J2 b .O 

'if· 7 ;-(3.7 

(b/l6 ~, IO'..f 

"5% 6.303 1'£0,3 
3~ Sr~·Cf 1.01.0 y 1'2. 7:2. '/ 

S-O.7 . q ~or·lf 

I" g:; '"S,.~ 
II·~ 

-t- tf.SZ 6.33 (')1.1 CO ri'.3 IQ~' ~ {J5.b 
)tf, 7 t.t7".7 

-

a5tP.1 (2) (WII) CJ NOTES OR CALCULATIONS ON REVERSE SIDE j-f 1"1-)0. b 



100 •• • -I"" 

-~ - ~ 90 

i 
80 I 

·ft -7 

I 
i - I 

- j I 1 
I 

- I 
J ~ 

30 
I 

20 I 
1 0 

I 
! 
I a" I 0 ~ 

100 37.5 
7e.0 

"l 

GRADATION CURVE 
COmbined Sample T -8 & T-10 

I 

~ I I 
"l ~ 

~ ~ 
\. 
~I 

I 
I --
i 

I 
I 

i I 
I 
! 

I ! 

I I 
I i 

I'l .... I 

~ ~ 1--...--

I 
:----

\3/4- \ 1#4 U#10 \ 1#40 \ \#200 I I 
I 

8.5 2.0 0.43 0.15 
19.0 4.8 0.8!5 0.25 0.075 

Grain 81m In MIllInMDr'8 -



ANALYSIS 
: 

MECHANICAL .. 
., , 

BY~ , 
DATE 0/'2 7/t21 

JOB NJtJSER JC} 6.Q.l - CQ l OWtER/CLENT 2t-'>0. ·le. ~QE11.J. 

LOCATION 

BORNG SAM\.E r-s. ~ I:lQ DEPTH 

-r., " .. 1L.f /1,,, 'f 
M.M3ER OF RHGS DISH 'it:> ~g-, IiI6 
WT. OF Rf.IGS & WET SOL WT. OF DISH & WET SOL r------. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · ....................... · .......... 
WT. OF Rf.IGS WT. OF DISH & DRY SOL 1179· ( -z:-n.? . . . . . . .. . .. . . . . . . . . . . . . . . . ... . . . .. · ....................... ........... '- - - - -
WT. OF WET SOL WT. OF MOISTlJE ~ .~ . · ....................... · .......... -
FELD DENSITY WT. OF DISH ZC6·9 /tH. ;:-· ....................... · .......... - -
DRY DENSITY WT. OF DRY SOL 'J7Z.2.-

FELD MOISTlJE CONTENT 

WASH SEVE DRY SEVE WEIGHT OF OVEN DRY SOL (grams) 

7(>',4-c.. $1' L t:: /IJ if- 31 

DISH DISH SEVE WEIGHT ACO.MJ..AT1VE ACClU I mvE PERCENT 

NA&R WEIGHT N.Ja.&R RE1ME) WEDiT 
RETAN:D RE1MED FIER 

3" j(/o . 

1-1/'Z' ,/.1 r- tf'l. f} 
. 3/4- 1. Z. 3 {I./. &J 

-'''4 yo 3/S'" 117.13 7'r. if 
#4 223.67 ~s-.I 

PAN 

lOW; 

ACClM. N:;a .. 1 RIVE PERCENT 
DISH DISH SEVE WEIGHT WEIGHT PARTIAL TOTAL 

NJMBER WEIGHT I'U!aR fE1MB) RE1MED 
RETAN3) FN:A FlEA 

#10 ~7.U;- 2.1 . c./ 71'., S-1. 2- ./ 

#20 ~.51 3!i .5 
.' 

#40 fJe.,7D 32.,0 

#60 10 3..~!5' Zfc .t.f 

#100 fl2..~ 23. ' 
#200 /19. zz- 2D.!.c 

PAN 

lOTAL 

Dames & Moore 

r-~+'-I/,).B 
.. . . . .. 



1 

ATTERBERG LIMITS TEST DATA JOB ~ ~. ____ ~~~~~~~ ______ . ____________ ___ 

'I:Lk> C:L~':SI'I:~7j')~ 

GLIENT/O~NER ______________________________ __ 

~ - - - LO'CA T ION __________________ ___ 

~ L~90~ATORY CL~SSI'ICATIQN 
BORINGT:S.,. r-LDSAMPLE DEPTI1 

... 
z 
w ... 
z 
0 
u 

.... 
Q: 

=> ... 
CIl 

0 
::I: 

FIELD DENSITY 9Y. ___ ._.1 __ I. _. 

DETERMINATION DETERIo4INHION 

~------------~------~------~ NUMB E R J F R IN (j SOl S H 

~------------~------~------~ wT :F RINGS + WET 5-)1 L WT OF DISH T WET 501 L 

wT OFRINGS WT 0 F 0 ISH • 0 R Y 501 L 

WT OF WET SOl L wT OF 1040lSTURE 

FIELD DENSITY WT OF OISH 

DRY DENSITY wT OF DRY SOIL 

T HIS IS FIELD 10401 STURE CONTENT 

PLASTIC LIMIT 

OET ERIo4I NAT I ON 2 3 5 6 

DISH 5-2 A-B 
.. ~~ .. ~~ .. ~.:.~.~ ... ~ .. ~.:; ... ~.~.:.: ..... ....... '7..:.'t.~........ . ..... 11;:7..'? ....... . .......................... .......................... .......................... ........................ . 
... ~.~ ... ~:. .. ~.I.~.~ ... ~ ... ~.~.~ .. :.~;.:..... <;, 00 1~.1 z 

wT 0 F lot 0 1ST U R E 

WT OF DISH 
"'-IV / .% 

'liT OF DRY SOl L 

MOISTURE CONTEN T z,1. 21 2091 U "21 

LIQUID LIMIT 

DETERIot I NAT ION 2 5 6 

DISH 

NUMBER OF BLOWS 141 /1 
WT OF DISH + WET SOIL ...... J.~.:.~ ..... . ....... 1/.;2.$. ................ !L~.'t. ....... . ......................... ,. ................................................. . 
WT OF DISH + DRY SOl L Ip ·t6 9· 61 9.0'7 
WT OF MOISTURE ........................................................................................................................................................ _ .............................................. . 
'liT OF DISH 1.'-iO f. 'i<-) /.40 
wT OF DRY 501 L 

101 0 1ST U RE CON TEN T 2~.Z6 

LIQUID LIMIT 
o 10 20 30 40 50 60 70 80 

50 
F CU VE 

I I I 

I I I -
"" 

-' ~ 
I 

""'r:::J : 
I 

I I - ~ -' ~'" I 

I I , 
I I I 

~'t-

~ 
']; I I I 

I I I 

21 

I 
I I I I I " I I 1111 I I II I I I'" 

10 15 .'0 25 30 

NUMBER OF BLOWS 
SUMMARY 

DRY DENS ITY M ~ I STURE 
L I QUID LIMIT C :IN TEN T 

Zb 

IART 

I 
I 

I 

, 

, 
I 

I 

I 

r.,. 
~r;L.- ~ 7/. ~ . 

I'~ V I 

50 

PLASTIC LIMIT 
PLASTICITY 

INDEX 

2-1 ~ 

CL. 

./ 

. ~ 

V 
V 

I & I'" 

IDENTIFICATION 

CL'J+7L 

V 
V 

/ 
V I 

? ! 

./' 

. . 

.,.... •• Moore 

z 
30 -

c.. 
10 

o 



ATTERBERG ll~ITS TEST OATA J 0 a ,~(. 19~ 0 I - OC I 

z .., 

CL I EN T lOwN E R ______________ _ 
LOCATION _________________ __ 

LABORATORY C L~ S S I ' IC ATION 
BORING 3:-B_ SAMPLE DEPTH 

FIELD DENSITY BY. ___ • _.1 _ _ I. _ . 

DETERM INAT I IN DETERMINAT ION 2 

NUMB ER :J F R I NGS 

WT OF RINGS + WET SO l L WT OF DISH T WET SOIL 

WT OF RINGS WT OF 0 ISH • DR T SOl L 

WT OF WE T 50 1 L WT OF MOISTURE 

FI ELD DENS ITT WT OF DISH 

DRT DENSITY WT OF DRY SOl L 

TH I SIS AN l/8-INCH THREAD_ 

BT}h - 3.1_'_ 8L. 

FIELD MOISTURE CONTENT 

PLASTIC LIMIT 

DEl ERM I NAT I ON 1 2 3 5 6 

DISH 

WT OF DISH + WET SOIL 9.g, ................................... _ ................................... . ..... !.'!.=.?:~ ....... . 
WT OF DISH + DRY SOl L ~. Zt 1/.1'1..-
WT OF MOISTURE ..... __ .. -.................................. ......................... .......................... ......................... .. ................ _._- ~-.............................................. .. 
WT OF DISH 

WT OF DRY 501 L 

MO ISTURE CONTENT 

LIQUID LIMIT 

OETERM INA T ION 

OISH 

NUMBER OF BLOWS 

WT 0 F 0 ISH + WETS 0 I L 

WT OF 0 ISH + DR T SOl L 

WT OF MOISTURE 

WT OF DISH 

WT OF DRY SOIL 

MOISTURE CONTENT 

C~ VE 
U .. I 

(~ 
, 

I I 

;1 
~ 

30 I 

I 

(. Itt 

1 

I? 
2/ 

....... g: .. ~.~ ........ 
h.70 

(Lie 

2 

/6 /0 

....... !.q,:.?.?.. ........... f.!:.:??. ..... .. 

/ .4/(,.' 

29.2,..0 

o 10 20 

,STICITY 

I I 
I I 

I I 

I I 

II 5 6 

. .......................... _. __ ........................................ . 

LIQUID LIMIT 
30 40 50 60 

RT 

70 

CI 

L V 
V 

80 
50 

/ 

c:::: 
z ... 

z 
o 

2, .~ 
'\ .f 

/ 
30 -

u Z <J 
I I '\ I 

I I I 

7 
~. 

I I I 

I I I 

z 'I I I 

1 I 1 [ I II I I II II I I I I 11'11 
5 7 10 15 lO 25 30 

NUMBER OF BLOwS 
SUMMARY 

DRT .DENS ITT MOISTURE 
LIQUID LIMIT CONTENT 

"2G 

, 
I 

I 

I 

r5 i'7ACL.M~ 
I 

I ... ~ I 

50 

PLASTIC LIMIT P LA ~. TI.C. I T T 
I Non 

23 3 

CL 

/' 
/ 

/~ 

V 
,/ 

-Mil 6

1 
~L' 

IDENTIFICATION 
"" 

ML 1(-~V(7 ) 
" 
D ...... Moore 

'-' 20 _ 

10 

o 

... 
<r. .. 
..J 

C>. 



"" 1 •• 

1 00 -""i'" 
I 
i 

90 

i .... ! -
7" .. 

- I - I 

I 
50 

I 

I 
..... ,... i 

l. - I 

I 
I 

20 I 
! 
I 

10 
! 
I 

! 
- i ., 

100 

. 
• 

~. 
~ 
; 

)~ 

I 

I 

I 
I 

GRADATION CURVE 
Combined sample T-14 It T-15 

\ ~ 
~ ~ 
~ 
.~ 

.~ 

I I 

i 

I I I 
I 

II... -.... ~' ... 
-II 

ral 13/4- 1 \#411#10 1 1#40 I I I ~#200 I 
I I 

37.S 9.& 2.0 0.43 0.1S 
'TS.O 19.0 4.8 0.8& 0.25 0.07S 

Grain SIa In ·MIIII..,..,. 



•• 
MECHANICAL ANALYSIS 

DATE J - I - '11 BY ;t1 b: 
JOB t-lJMBER Ij60 I -DOf OWtER/CLENT 20 JJIA LI1NfF ILL 

WCATION __________________________ __ 

SAt.FLE [- I I.! I T-1r ~ ------------
t-lJMBER OF RN3S DISH 31 6 
WT. OF RNGS & WET SOL WT. OF DISH & WET SOL • i?-.~,."'. •••• . . . . . . . . . . . . . . . . . . . . . . . ........... · ....................... - - - -
WT.OFRN3S WT. OF DISH & DRY SOL s~.Z- ~'~.~ . . . . . . . . . . . . . . . . . . . . . . . . .......... · ....................... · .......... -WT. OF WET SOL WT. OF MOISTUE · ....................... · .......... - - - -
FBDOENSITY WT.OFDISH • JI.q .• 'L ••••• 103· '7 · ....................... - - - -
DRY DENSITY WT. OF DRY SOl. 

FElD MOISTUE CONTENT 
WASH SEVE ____ _ DRY SEVE ___ _ WEDiT OF OlEN DRY SOl. ____ (gams) 

DISH DISH SEVE 
NUMBER WEIGHT NJMBER 

3" 

1-1/'Z' 

. 3/4-

3/S-

#4 

PAN 

lOTAL 

DISH DISH SEVE 
NUMBER WEIGHT N.MER 

#10 

#20 

#40 

#60 

#100 

#200 

PAN 

lOTAL 

/)£'fTl> ~ r or 5"/71 .,' ~ 
WEIGHT ACCUMI' ATIVE (J 

RE1MS) WEDiT 
RE1M6) 

0 

/f.()3 ~07-tp 

zS"·4--7 /17/ftf. , 

7!F·~ 

127.2-5 

ACaM. 
WEIGHT WEIGHT 

RETAN:D RETAND 
RE1MED 

3/·97 

~9.2c) 

76'. ~S 

e6.97 

93.9!S 

/D!:). Ib 

ACa III. A11YE PERCENT 

AElME) FlEA 

/0(7 . 

fl" ."3 

77.3 

6 Z, r, 

S2 . "; 

ACQ III. ArNE PERCENT 

FMTIAL 

FNR 

TOTAL 

FtER 

3 tt . ~ 

Z~.(, 

2/ · ) 

17 c.J 

Il/~ 

/Z.O 

. 
. l'?~ 

Dames & Moore 



ATTERBERG LIMITS TEST DATA JOB ~l t: . /'i6Ql -001 

\ . F I EL C tCL~SSI'IC~7 1') N 
(; I I EN T ( OliN E R _-=2ON:!04:!!.;/~A1-________ _ 

. .. LOCATION ________________________________ ___ 

BOR I N G [-I:J,.FL'5SAMPLE DEPTH 

FIELD DENSITY 3Y. ___ ._.l __ ! __ . 

DETERIoIINATI"N DETERWINATION 

~------------~-------+------~ NUIoIBER : F R I N ·~S OISM 

WT OF R I NGS . WET S)IL 

WT OF RIN GS 

WT OF wET S ~I L 

FIELD DENSITY 

DRY ()ENSITY 

T HIS IS AN l i B-INCH TMREAD_ 

PL.ASTIC L.IMIT BY ~_ ._'J.lt.!l!. 
DETERIoIINATION 1 

DISH 

WT OF D I SH. WET SOIL ............................................... .......................... . 
WT OF DISH + DRY SOIL /0·77 
WT 0 F 101 0 1ST U R E 

WT OF DISH /.:to 
WT OF DRY 5 01 L 

MOISTURE CONTEN T 19·70 
LIQUID LIMIT 

OETERW I NAT I ON 1 

DISH A-IO 
NUIoI8ER OF 8 LOWS 23 

2 

...... f.C?:!.?.. ....... 
3·76 

2 

A-7 ,., 

WT OF OISM .. WET SOl L 

WT OF DISH + DRY SOIL 

WT OF 10101 STURE ................................................................................................. 
WT OF DISH 

WT OF DRY SOl L 

FIELD 10101 STURE CONTENT 

3 5 

.......................... ........................... .......................... •...••................... 

5 6 

A-G 

..... !.?~~.7..... . .... . ...... :~:.4f.? ........ ....... ~~::.'-....... . WT OF DISH + WET SOIL .............................•............................................. 
WT OF D I SH + DRY SOl L 10 60 /0.79 (0. z.6 
WT OF 10101 STURE ............................................... ......................... ................................................................................•............................................... 
WT OF DISH /.iiO /.tlo / . lfQ 
WT OF DRY 5 0 1 L 

10101 STURE CONT ENT 2.8.33 

LIQUID LIMIT 
0 10 20 30 40 50 60 70 10 

CU E PLA: RT 

I I I I 
, 

l/ I I I I 

~ ..... V 
I '-" "'" 

I I I 

/ 
./ 

I I I I 

>< ..., 
o 
z 

.... 
z 
o...J .... 
Z 
o 

i"-.. 

~) ~9 30 -

u -

o...J 
Q: 

I 

~ I 

I I 

~ ." 
en ~ '. 
0 
::I: ? <; 

I I G' I 

I I ~ I 

I I 

I I I I I I I I I I I II I I I I 11'11 
S 7 10 IS .'0 2S 30 

NUMBER OF BLOWS 
SUMMARY 

DRT DENS lTV M,)I ST URE 
LIQUID L 11011 T C ON TEN T 

26 

· I 

· 
I 

I 

'" · L ~ 
~ACL·t. _~ ~ 

· I" ..... 
F/ 

I 

50 

PL4ST I C LIIi I T 
PLASTI C ITY 

INDEX 

19 "7 

CL 

L 

.L " 
V 

,/ 

... I &1'" 

IDENTIFICATION 

CL. - nn_ 

~ 

D ..... &Moore 

u 
20 -

I o 

o 

.... 
en ... 
-' ... 


