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RESPONSES TO MARCH 20, 1990 !nEQ LETTER 

Part G.1, 1) - Copies of two 24" x 36" drawings (sheet numbers SA 

and · 58) showing the locations of water wells registered with the Arizona 

Department of Water Resources (ADWR) are included as Enclosure 1. 

Part G.3, 1) - Supporting calculations for the surface water 

diversion channels identified in the APP application are provided in 

Attachment 3. Based on discussions with ADEQ personnel during the AprilS, 

1990 site visit, several of the diversion channels shown in the APP 

application for Phase 1 have been modified as shown on the April 20, 1990 

Phase I Construction Drawings included as Enclosure 2 (5 sheets). 

Supporting calculations for the Phase 1 diversion channels are included in 

Attachment 3. 

Part G.4, 1) - A more complete description of the soil and 

synthetic liner installation procedures is provided in the Construction 

Specifications included as Enclosure 3. 

Part G.4, 2) - Dames & Moore's field investigation of the Zonia 

Landfill site identified six borrow areas that contain clayey materials. 

These areas were briefly described in the February 16, 1990 "Operations 

Plan, Zonia Landfill" and are shown on the Permit and Operations Drawing 2. 

The five borrow areas in the southern area of the site contain a 

reddish-brown, ' gravelly, clayey sand. This material 

permeability of approximately 2xl0-S em/sec and will 

sidewall liner. 

has a co~pacted 

be used for the 

The borrow area located in the northern portion of the landfill 

site contains reddish-brown to tan gravelly clayey sands. This material 1s 

generally less permeable (3xl0-6 cm/sec) than the southern borrow and will 

be used for the bottom soil liner. 

I 
t 
I 
I 



... t'; 

i 
if 

~ 

f; 

1 
f. ". 

I , 
.~ 

Based on Dames & Moore's clay borrow investigation, the borrow 

areas shown on the Permit and Operations Drawing 2 contain the following 

quantity of material: 

SoU Surface Estimated 

Location (Coordinates) Sampler 10 Area (SF) Volume (CY) 

Southern Borrow Areas 
7200N, 9300E T-l 109,000 18,200 

8100N, 9l00E T-2 89,000 29,000 

6900N, 7300E T-3 45,000 13,400 

7600N, 9900E T-5 57,000 27,400 

7300N, 8300E 5-1, 5-2 3.4,500 32,000 

Northern Borrow Area 
11400N, 10700E T-8, T-9 613,000 390,000 

The laboratory analYSis on the clayey soils identified on the Zonia 

Landfill site are shown in Attachment 4. These analyses include mechanical 

analyses, moisture content and dry density, compaction, shear strength, and 

permeability. 

Part G.4, 3) - The existing sidewalls of the landfill excavation 

generally vary in slope from 1:1 (horizontal to vertical) to vertical. Side 

slopes in construction phases II and III tend to average steeper than those 

in Phase I. The construction specifications identify that exposed sidewall 

liner will not extend more than six feet above the current landfill 

operating level. 

As identified in the APP application and in the Operations Plan, 

the minimum sidewall thickness will be 18 inches. Actual sidewall liner 

thickness will depend on the width of heavy construction equipment available 
, 

to the contractor. Once the soil liner and refuse are placed, the stability 

issue for the sidewall liner becomes moot because the refuse will support 

the liner. The clayey soil liner materials identified have sufficient shear 

strength to safely allow a six-foot-high temporary vertical face. 

Part G.4, 4) - The borrow areas identified on the southern portion 

of the site are relatively small areas (less than 2.5 acres) located along 

ridge lines. Runoff from these would be the result of direct precipitation. 
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The areas involved in the excavations will have short drainage paths and as 

. excavation occurs, the affected slope would become flatter. In addition, 

site characteristics indicate that bedrock underlies the clayey so11s and 

neither material is susceptible to erosion. Therefore, surface water runoff 

. from the southern borrow areas is not anticipated to be affected by the 

borrow excavations. 

The northern borrow area will be excavated in a manner that directs 

surface runoff to an area within the excavation. The only surface water 

anticipated will be direct precipitation within the excavated borrow area. 

Surface runoff that accumulates in the excavation will be allowed to 

evaporate, thereby minimizing possible water quality impacts to adjacent 

drainages. 

Part G.6, 1) - A.R.S. 49-243.B requires that "the facility will be 

so deSigned, constructed and operated as to ensure the greatest degree of 

discharge reduction achievable through application of the best available 

demonstrated control technology, processes, operating methods or 

alternatives ••• ". The APP application presented by Zonia Landfill Inc. 

incorporates a number of design, process, and operational methods that are 

considered to be an engineering equivalent to Best Available Demonstrated 

Control Technology (BADCT). 

The purpose for imposing BADCT is to ensure the greatest degree of 

discharge reduction. Zonia Landfill' 8 design, construction and operation 

are anticipated to produce no discharge. This will be accomplished through 

the following: 

1. Zonia Landfill will accept no bulk liquid wastes. Information 
obtained from former ADEQ personnel and from published 
literature indicates that typical municipal solid waste can 
absorb many times its own weight in excess water before 
leachate is generated. By diverting surface runoff away from 
the waste and not accepting bulk liquids, generation of 
leachate is not anticipated. 

2. The Zonia Landfill is in an area of net evaporation. That is, 
annual evaporation significantly exceeds precipitation. To 
provide documentation of thiS, the U.S. EPA's "Hydrologic 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

Dames & Moore 
/~~/- tZ'/ . 

Job No." Z Z. Client 20 ZZ , a. Boring f-,I Oepth __ _ 

Date Sampled Jl-t81By \,) n\S Date Tested l.::'" By 1730 Computed by 7710 
Wash Sieve Dry Sieve ____ _ 

Moisture and Density 

Weight 1 ring 81 soil 

Weight 1 ring only 

Weight of moist soil 

WET DENSITY- LS5./CU. FT. 
Weight soil It dish __ _ 

W .... Sieve Ana'VliI 
Weight mqist soil 81 dish.f::l:. 

before washing ) ~ 0.2 • 0 
Weight of soil & dish __ _ 

oven dry before washing I:! ttl, J 
Weight of dish P-3= ) at, 0 

WEIGHT OF SOIL OVEN 
DRY BEFORE WASHING ,'Z.!31, I Dry weight soil 81 dish___ ,S S 1-, 5 

Net loss of moisture 38, 7 
Weight of dish j?-4e 10'1, " 

Weight of soil 81 dish __ _ 
oven dry after washing 
on #200 sieve 

Net weight of dry soil 4 W, z., 

MOISTURE % OF DRY WEIGHT _-:S~I ..... I_ 

DRY DENSITY LS5./CU. FT. 

Weight of soil oven dry after 
washing on *200 sieve 

- *200 WASHED bUT 
?~"2..00 

Sieve Number Individual Cumulative ~muli.tiv. 
Weight Weight • Percent 

Tyler US Equiv. Retained & Pan Retained Retained 

2" 2" ~ I -= - '-" 

1W' 1W' \ .:l. ~ "-1, Z-- .20,'1' 

, 

Cumulative 
Percent 

Passing 

Ii'll) 

=;9, I 

1" 1" \ I ..!f~~i 2.1 ,10,9 ~} 

~" ~" \ I 31--'1, ~ 7~, I +C'/1 
Va" .JH' ~/8 \ I 6 tJ~, ~ ::t tj I Z, ~,R 

*3 %" \ I :;'!'I ~ J L, -1'q. z.. tcJ~ 

i'4 i'4 \ I ~Jftj,~ ~.I qq,q 

#8 *8 \1 1-" 8.l, Cf /;(J/~ -zc" L, 

1t'14 *18 
, 

QQ(,1" ~ '1, C; ,~,I 

91'28 1t'30 j \ '1t9~J!5 :r~,~ ;2- .." 
~1"7 

1t'35 140 I \ ,.-- -
1t'48 '50 I \ JO~~, ~ &3, ~ /~/5 

'65 '70 I \ - - -
'80 #80 I \ - ------ .---' 

#100 '100 I \ I (~"3 ~ ~&,() /1,,0 

1t'2OO #200 I \ JIPZ,~ '9/,1- ~~ :3 
Pan I \ 

TOTAL SAMPLE ~ 
, 

l:Lg'1, I I () Q,O --&-

, On ReverII Sid. - NotII 0 . Calculltions 0 
". ' . I -



, UdM ~, ~ ~ td r~' fN~~y ~C'~ r-4 "..-w'·1rt ' BY~ DA~-'~~8-1-- BY OATE __________ _ 
CHECKED BY DATE PLATE OF ___________ _ 

U.S. STANDARD SIEVE SIZE 

100 
3" ),;' 1.5" 3/4" 3/8" 4 8 16 30 50 100 200 

Nil I I J 
90 I II I J 

, 
I I 

I I i I 

80 
1\ I I I I 

I ( ~ I I .-
:x: 70 
CJ 
w 
;: 60 
>-m 
a: 50 
w 

I r--.. \ ; 
I ~ . I I I 

II ) 
I I , 

II 'I : 
f - _ . II ,,,- I I II J 

I 
, 

,~ I II 
.1 z 

u. 40 
.-z 
w 30 u 
a: 
w 20 0.. 

, 
I I , ; 
I I ~ '- I 

, 

I II • I 'J(b 

-. I II I I -; - -
I I II 

, I 1 ....... I 
I II • II I Il ~ • 

10 
I' I II I ~ 10\. 

II :1 I I 
J --

I' I I I I I I o 
1000 100 10 1.0 0.1 0.01 0.001 

GRAIN SIZE IN MILLIMETERS 

COBBLES 
.- _RAVEL I .. . SAND 
'= - - - -- i MEDI UM=O"-.----::F""'IN""'E=----t SILT OR CLAY 

i 
1:-1 I DEPTH ClASSIFICAfIoN-_

um

-- I NAToWCrClPCIPII 

It 

f 
GRADATION CURVE 

I _~_ ... , .. 0 - •• - - - " ." ••• ---.~-,.". ' .. " . ' - - ----- ------- -----
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

Dam •• & Moore 
I~ (p::J/-~ . 

Job No." Z ~ Client 2 Q n « a. Boring r- e [)epth, __ _ 

Date Sampled /I-fB'rBy \,? mS Date Tested It·ll!- By Tr3a Computed bV-"'-r....o.!'1"~c~ __ 
Wash Sieve k Dry Sieve ____ _ 

Moisture and Density 

Weight 1 ring 1& soil 
Weight 1 ring only 
Weight of moist soil 
WeT DENSITY LBS./CU. FT. 
Weight soil 1& dish __ _ 
Dry weight soil 1& dish __ _ 

Net loa of moirture 
Weight of dish 1'-6 

w..n SieVe Analysis 
Weight mqirt soil 1& dish 138 -:8 J1 

before Wishing ~S 7':;' ~ 
Weight of soil & dish __ 

oven dry before washing .2'1 1-8, ?;~ 
Weight of dish 13$' it I 93. I 
WEIGHT OF SOIL OVEN 

DRY' BEFORE WASHING :ZZ j1. z..., 
Weight of lOiI 1& dish· - '-

oven dry after washing 
on #200 sieve Net weight of dry soil 

MOISTURE" OF DRY WEIGHT 
DRY DENSITY LBS./CU. FT. 

10,50 
IO"'L· U 
38~,? 

:;.. ~ Weight of soil oven dry after 
Wishing on *200 sieve I , ~g . L.-

- *200 WASHED bUT 3, %, 0 
~ :fO,...a.;,: ~':2~= ...... 

Sieve Number Individual Cumulative o..muliliv' Cumulati~e J4· 
Weight Weight • Percent Percent 

Tyler US Equiv. Retained 1& Pin Retained Retained P.asing 

2" 2" ~ I 
1%,' 1 W' \ I t;.A~ "2..2,1 -:r rJ 1 . 
1" 1" \ I - - -
~" ~" \ I ~73.6 c30,u &,9,8 
%" ~1/~ \ I ~'11- !5 r§<f, I ~L 9 
*3 • \ I - - - .. 

t'4 ,. \ I JO&,t'J, I ~/6, 'L .6~~S 
H H \/ 1:2.3£..,3 ~J', 1 . Ljt" I 
*14 '18 

U '~I D, ~ ~ /,~ :tJ S. '5 
#28 '30 J\ 16~z,'1 ~9, ~ ;:, 0, ~ 

*35 Hl I \ - ~ --- .. -
HI #50 1 \ J~/I'I('}' l 7-~/6 :2 3,., -6 
*&5 '70 I \ - - _. 

J \ ------. #80 HO - .. -
*100 '100 I \ t p, 1-A. q ~ J.~ /9~ J 

#200 '200 I \ 1'1 as L 85,3- 1'-1.1' 
Pin 

.' / \ .21. 'i~,2- I Of) ,U ~ 

TOTAL SAMPLE f , 
On R~ Sid, - Notil 0 CaJculadonl 0 ... 

'-. 



~ ~ I t ;~1 I -ft a;.:" )J =? ';~LLU:oLc:L.t:::LtL.. 
I' LJ' w -~L i~-k~ BY DATE 

BY Q , DATE PLATE OF _____ _ 

CHECKED BY DATE ____ _ 

it st~t?r~ J 

U.S. STANDARD SIEVE SIZE 

100 

90 

3/8" 4 8 16 30 50 100 200 3" ~ "1.5" 3/4" 
I I II ri 

1\'1 Ii 1 1 J I I 

I I i ~ i 
, 

80 
I I I I 

I c ~ • 
• I 1 

.... 
:x: 70 
CJ 
w 
~ 60 
>-

I 1 " I : 
I 'I\.. -l I I I 

I II ~ ! J 
I--

I I I : II 
,-

m 
a: 50 
w 

I ~~ I I 
I ~ I 

Z 
LL. 40 
.... 
z 
w 30 u 
a: 
w 20 Cl. 

II ~.:. 
I I I Cbl I 

I 1 l-

I II 
I I I I ~ II 

.' I : ~ I -
I I : , ~ ~ 
I I II I I ~ ~ 

-

10 
I II I I 

II II I , 
o • 

II I I I 

1000 100 10 1.0 0.1 0.01 0.001 

GRAIN SIZE IN MILLIMETERS 

COBBLES 
.--- ~RAVEl-- ·· - -I SAND 

""""""~r r ,&0 r ~~ • ~~r I ME 0 I UM7--r-~F;:-;I~N:;:E"'---" Sll TOR CLAY 

r 
!-2..1 DEPTH CLASSIFICATION - ---1 NAT. WC I LL I PL- F PI J 

.. ' 

I 
GRADATION CURVE 

. . ~-.~," •. " ---
. J 



-'~' -------

\ 

\.: 

I 
l 
1 
1 
] 

] 

] 

] 

] 

MECHANICAL ANALYSIS - SIEVE TEST DATA 
'. 

Dam •• & Moore 
l&j (pOI - a::JI . 

JOb No. 0 Z ~ Client 20 n , a. Boring T-,3 DIp1h __ _ 
Date Sampled /J-tB7By \,) tt\B Date TestBd I"':!?i'~y m Computed by lB" 

Wash Siwe Dry Siwe -1" -1-7 
Moisture and Density 

Weight 1 ring & soil 
Weight 1 ring only 
Weight of moist soil 
WET DENSITY L8S./CU. FT. 
Weight soil & dish __ _ 
Dry weight soil & dish __ _ 
Net loa of moisture 
Weight of dish e-~.5 I a e, I 

W8ltl Sieve AnaJytil . 

Weight mqilt soil 8& dish P-l 
bafor. Wishing ( SAO I 7: 

W.ight of soil 8& dilh __ _ 
oven dry before washing I '~~ .If 

Weight of dish e -I 
WEIGHT OF SOIt. OVEN 

1~Z.,q 

DRY BEFORE WASHING ___ _ 
Weq,t of lOil 8& dish z _ 

Net weight of dry soil ; I (1 « 'l 
oven dry after washing 
on #200 sieve 

W.i~t of soil ov.n dry attar 
washing on *200 siwe 

I~/~, IJ 
MOISTURE" OF DRY WEIGHT _-=6""", . ..:.0_ 
DRY DENSITY LS5./CU. FT. 

- #200 WASHED OUT 

Sieve Number Individual Cumulative ~mu.lltiy. 
Weight Weight • Percent 

Tyler US Equiv, Retained & Pan Retained Retained 

Z' 2" \ I ~4u,'Z- ..31. , 
1W' 1%" \ / ~~, 'Z- ~<1 q 
1" - \ / - --I 

~" ~" \ / J:;. J-,J ~ ~ 
• ; , .J ' 4tf. 'I 

%" .~" . % \ I - . - .' ,1.LI ~ ... .- -- - , 

1'3 ~ .. \ 1 --
#4 #4 \ I ~ -' • I - 4,q. ~ : - 0-1, ~ 

H #8 \/ ;02.:'" t') I~ (p, ~ 
1'14 "8 

, 
: I~.:-J . f ~~.l/ 

*28 *30 J\ . /~-=-~, -?.." "'1-/t q 
*35 ~ I \ . -
~ *60 / \ I J!-I ( .. I ~ p., ,6 
11'65 170 I \ -,ao i'8O / \ - -
"00 .'00 I \ J'i~11 Z, t;t"q 
*200 #200 / \ I J.I~' '. :: ~q.'-I 

Pan I \ 11,,1'5.1) I~(}. ~ 
_ TOTAL SAMPLE , , 

On R.,.,. Side - Not8I 0 Calculltionl 0 

Cumulative 
Percent 

Pa •• inl 

ttJ. / 
~tJ, I --
6611 
~1-I& 
-
q(J ,1/ 
3~ 'Z... 

:2.lLr; 
;( I, I --
114,5 
'--

-
13, J 
I~' t, 
~ 
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BV~ 9t DATE -LZ _ ,"0 ~ l!i 9' :~VISIONS ------D-A-T-E------------

I 
II 
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t­
::I: 
l!) 

w 
;: 
>­m 
a: 
w 
Z 
LL 

t­
Z 
w 
o 
a: 
w 
Q. 

CHECKEDBV DATE ~ DATE ___________ _ PLATE OF ____________ __ 

u.s. STANDARD SIEVE SIZE 

100 3/8" 4 8 30 50 

nIl I 

20 - [I [I : T l'- I I 1 rIfJTT T T T TITTTT T T T ] 
I II [I _ ~ . I I .... t'tL. ~ II I I 

I II II II I I \l}--. 
10 I [I [I !I I I I 

o III II I I I I II III I I '( I I I TJIIT T T T T OOTT T TTl 
1000 100 10 1.0 0.1 0.01 0.001 

GRAIN SIZE IN MILLIMETERS 
RAVEL SAND 

COBBLES MEDIUM FINE SILT OR CLAY 

, .... ,3 I DEPTH-I-- CLASSIFICATION I NAT. W C I LL PL PI 

GRADATION CURVE 
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-r--: MECHANICAL ANALYSIS - SIEVE TEST DATA 

Dames & Moore 
1--~ _ I~ ~/- t:%'J/ 

,zazz l'a. Boring r:;Z Job No. " Z ~ Client Depth 
O.tl Sampled lI-fBtBy \,) mS O.tl THtId 11-10 By IraQ Computed by ~~ I--: W .... SiIVe t.-- Dry Sieve 

/ 

Moisture and Density With Sieve Anatysil 

~ Wlight 1 ring & soil Weight mqilt lOil & dish p- 9 .2," I r 
Wlight 1 ring only before washing ., I 

Weight of moist soil Weight of soil 8& dilh 
-2~z.g. 'I 

r~ WET DENSITY LBS./CU. FT. 
oven dry before washing 

Weight soil 8& dish 814,1: Weight of dish e -j I I I , I 
WEIGHT OF SOIL OVEN 

Dry weight soil 8& dish i11' f DRY BEFORE WASHING ~'Z.l~,~ r: .2. :2. I c, Net loa of moisture Weight of soil 8& dish 
Weight of dish 101.. 4- I ! fi, ~ oven dry after washing 

r~ 
Net weight of dry soil ~O~.t.. on 1200 silVe 

MOISTURE" OF DRY WEIGHT ~,a Weight of soil oven dry .fter 
I 1: tiL Q 

DRY DENSITY LS5./CU. FT. washing on *200 sieve 
i - *200 WASHED bUT ~.::! 

r~ 
e 

~Z/~ 

Si8VI Number Individual Cumul.tive ~mu_lltiv. Cumul.tive 
J Weight Weight • Percent Percent r- Tyler US Equiv. Retained & Pin Retained Retained ' ••• 1nl 

I -, Z· 2" - - c.c leO, ~ , 
I 

r~ 1%,' 1%" \ 7 1'17-, 4 ~ a C; / I I .., 
'" 1" \ I I - -.J r..., ~" %" \ I .2 Cc ~ , :..., 1"_ () ..... -~ ~ 0...., ~ . 

, ' 

Ya" y," \ / .. 
I 

r~ *3 ~~ \ / '-I ~ 3 I ~ • I , .... : .~ 14, ( ,.,-. ,,,; I 

i'4 .,.. \ / (tJ -:-2' , ~ ~1, G:, rJ -;l" f __ l..i I 

IS IS \/ 9-:;,J. , (' u " '3 ,...~ -:r ..... -
~ " 

11 / / (~ -:.., z..., .!./~'3 rJ *14 .,18 :-- , " ~ . -' 

*28 .,30 ~\ I - I ~ ,I (./ II f ';;.q ~ -- ~ ,. .... _( I 

TJ 135 *«) I \ - -
i'48 '50 I \ ! ~ ,. .j , ;:, t , ... ~ ~1/3 . ..... -' en I . 

I \ y-J 165 .,70 - - -
lao HO / \ - --

I \ ., 
~~Il) .1111 ,0 

TJ #100 .,,00 ) rr "tW """ ., '. _ I ...J 

1200 #200 I \ 1~:...2 
, "\ 

~R,1J 1.'1,0 .,) 

y-J 
P.n I \ 

- TOTAL SAMPLE 
, 

~1-\~, 
,... 

: JD,) .' ) 
~ , ' -' 

i n .. A_ ~W4a _ N~ -ri 1'.1-.1_'- n 



~\.!i;'''''''' \ .• -., .................... --, 
' $'~" 

i 
It 
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.... 
::I: 
CJ 
W ;: 
>­
m 
a: 
w 
Z 
LL 

.... 
Z 
W 
u 
a: 
w 
0.. 

BY 
PLA=-T-E------ _Ih<o'" ------. DF __________________ __ 

BY 1&10 DATE. 

CHECKED BY DATE __________ _ 

100 
100 200 

90H+~~1_~--~*H~~~~~~~H_~~_
++H~~_._+_r_H~~~~--~+H4+~+

_~~ 

80 -- - I' ?'I , I I 
II " I I. II • III • I • 

-70 I I' ~ I: 1I11 [I U I 111:11 I I I I II11I I I I I J 
I II \': , I I I II I I I I 

I 

60 II I I I I I I I ,: I I I I I I I I • 

I I I I I I II • I ~: I II "I I I 

50 III I I I I I I II II I I . I I '- I 1III II I b I I I I I 

I I. I II 'I ,I I ~ rl II I I I I 

40 II I I I I I I I II U I • I I: • I J 

I I • I I I II I _ : I I~ i'o. I I I I I I 

30 
II. I • rl I II I I 1 ~Q.... III • I • I J 

I11I1 I I I I Illd I. _ I __ 11.__ 1- I ; f-- ._ ~. 1'1 I I I I 

20 II ill 1 I I I - 11I1I·
j r II II I I I I\I"'UI I • I J 

II • U J I II I I I" • I I I 

10 I11I I I I I I II 101 I I !I' II 1 1 111111 I I I I 11I1 I I I I I I 

II I I I II II I I ~ I • 

o 111111 I I I II I' 'II 1 '- - I IlITrH TIT I I 1'1 I I I. I I J 

1000 100 10 1.0 0.1 0.01 0.001 

GRAIN SIZE IN MILLIMETERS 

l COBBLES T~;A~~GRAVe[ I SAND --------1 
FINE COARSEl _t.4I:QllJ .... _ LfIN.I: ___ _ 

SILTORCLAY 

r-,; I DEPTH CLASSIFICATION I NAT. W C ILL PL PI ] 

GRADATION CURVE 

I 
I 
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l MECHANICAL ANALYSIS - SIEVE TEST DATA " 

J /7(P::)1-~ 
Dames & Moore 

Job No. 0 Z h- Client 2.QlJ..a. Boring r. ... 6: ~th ) Date Sampled II- t e, By \) tt\ f3 Date Tntad 12·'/~ By 1B 9 Comput8d by :tT-rrJ 
Wash Sieve Dry Sieve . ~ 1 

~ 
, 

---] Moisture and Density WaIh $i..,. Analysi. 
Weight 1 ring 8& soil Weight mqilt lOiI • dish P-t 0 
Weight 1 ring only befOf'l washing 1828 ( 0 

l Weight of moist soil Weight of soil 8& dith 
J~~ (,'Q WET DENSITY Las./CU. FT. oven dry before ~ing 

j o i'9 Weight soil & dish "l Q (Q • ~ Weight of dish p-/ 
] Dry weight soil & dish ~a- ~ WEIGHT OF SOIL OVEN 

J~~-:r, !./ 3 N ~, 
DRY BEFORE WASHING Net 10. of moisture l ~ I I Weight of lOiI 8& dllh 

] 
Weight of dish e.-Il t.c.e: .a, oven dry after washing 
Net weight of dry soil .2S! I ~ on #200 sieve ,.gp.F 

~ MOISTURE" OF DRY WEIGHT ~,a W.i~t of soil oven dry after 
{,~~~ DRY DENSITY LBS./CU. FT. WIShing on *200 sieve ] - #200 WASHED bUT 4.ft.. t. 

~5. z/b 
] Sieve Number Individual Cumulative Cumu.lltive Cumulative 

Weight Weight • Percent Percent 
~. Tyler US Equiv. Retained & Pin Retained Retained Pa •• ing 

] Z' Z· ~ I 
1%" 1 %" \ I ~ (:i 

·1 1" 1" \ I -E 
~" ~ .. \ I I ;z. L·L .3 +,(, 'f z.. 4 ~ %" ...w--*'\ \ I .:2 L/ I. r.f 1"4.~ ~S,"l 
*3 %" \ I I~ ~ F5~.~ ,1/ 

\ I j i'4 #4 ~'1J;" ~lf, ~ ~.7--.; -,~ 

H *8 \/ ~~5.~ :3l/ 1- fs,-5.3 • , 
'+-01-, C ~?J,1I .6~, fLJ ] #14 #18 

#28 #30 J\ P,I~,Z- ~D.D £tJ,O I 
#35 #40 I \ -J - - --*48 *50 I \ ~/::,'Z... ~~.D 4'1.0 j *85 #70 I \ - - -
*80 #SO I \ - -" --

J *100 *'00 I \ 1()t'J~,>=' ~ ,. ~ t3B./e, 
*200 #200 I \ I ("Ij;G, ~ ~ It,~ .3~ ~ 

~ P8n I \ 0 

~ , TOTA~ SAMPLE It, 3".5 100,f¥' ~ -, On RIVIIW Side - Nota n f'JII. ......... ,- n 



~J~'8~1;-ltU~! 
PLATE OF 

' \ 

U.S. STANDARD SIEVE SIZE 
3" 2" h§" 3/4" 3/8" 4 8 16 30 50 100 200 

tt<lll il I 
100 

Ii ""Q. I i I i 
~ I I ~ I 

90 

I I I I 

I I'ic~ 
I 80 

I I 1'~ I ; 

H I_II I I ~ lill tf I II I I I II 
~ 
~ 

I, I 
II 1/ I )c ~ -- - -

l-
X 70 
(!) 

w 
3: 60 
> 

,I I II I I I II II 
I II II I I~ 

i', II 

m 
a: 50 
w 

I I 'I I : ~ 
I 

I 
I 1~ I 

II 
I I I 

II I -1 I ; 
III II I I 

I III II I _J ~1. I 
f- -- ",_,1'-1-+-4-+-4-----II I II I I I 

: ttl II I ! I 
r , I' f- r I I II I I • I I .- • • 

z 
u.. 40 
I-
Z 
w 30 u 
a: 
w 20 Q. 

10 

_11111111 I IriOn], I I: 3[((TIIIIII Ilmfil D Ii 11011111 111111 ( I 1000 100 10 1.0 0.1 0.01 0.001 GRAIN SIZE IN MILLIMETERS 
.- COBBLES -1- . _. GRAVEL I - m __ SAND 

I " .. mn",a: ,.. .... e ICOARSel MEDIUM FINE SilT OR CLAY 1 I r"'I"'\.ADr-- _Uo I 

"E- e 1 DEPTH _ -- - CLASSI FICA Tj-Olll---- --I NAT. W C 1 LL I PL pr 1 

! 
~ GRADATION CURVE 



- -- -_. •• • __ _ • • _ 0- _ -, 

~ -

] MECHANICAL ANALYSIS - SIEVE TEST DATA 

... 
Dames & Moore J 

' ~. "{,~/'" ~"/· 
." Job No. Client ~'!jl'a. Boring~~ Depth 

Date Sampled 11-1-81 By V Iff R Date Tested /1- X2 By rna Computed by I13Q j 
Wash Sieve '-- Dry Sieve 

J 
t4f - :.te' 

Moisture and Density Wa .. Sieve Analysis 

Weight 1 ring & soil Weight mqist soil & dish J J, 
Weight 1 ring only before washing ~ !S.~. 5 

J Weight of moist soil Weight of soil & dish 
Z341'i:~ 

WET DENSITY LBS./CU. FT. 
oven dry before washing 

Weight of dish V 19 
Weight soil & dish &:?J.f,O lab., .... WEIGHT OF SOIL OVEN I 

~ I 4. '3 J Dry weight soil & dish DRY BEFORE WASHING ~/§.e~5 
Net loss of moisture '1.: 1- Weight of soil at dish • 

J Weight of dish J).+.<f, L a~, 0 oven dry after washing 
Net weight of dry soil ~:2;:1 ~ on *200 sieve ---
MOISTURE" OF DRY WEIGHT LI2 Wei~t of soil oven dry after 

1&88,1 
] DRY DENSITY LS5./CU. FT. washing on *200 sieve 

- *200 WASHED bUT ~~~,~ 
~, 

12.,:' /c 

] Sieve Number Individual Cumulative ~mu.lJ.tjye Cumulative 
Weight Weight • Percent Percent 

Tyler US Equiv. Retained & Pan Retained Retained Passing 

] 2" 2" ~ I ~ ~ 1("1-(" 

\ I l/ Lf () I -=t- .a.C I l- f. Cf ,(, 1Y2" 1W' .. ~ 
/ J 1" , .. \ - --- -

%" %" \ I 63&,R -~ I. ~O,-f ...,i. 1/ • 

J Yz" -W"j;§ \ I SSJ.{) ~a,4 Ioc, ~ 
*3 \ I %" - - -

J *4 *4 \ I I (j / ... ~ , ~ tJCf ?, ~ .." 

..c."'!"",':",,) .. _ ...... , -
*8 \/ J2t:r z ~~.'1 '-10·/ *8 ~ 

J *14 *16 .' U ~.;J . ' ". !/l>; I .:5'/ . C; 
*28 *30 ~ \ I G,nJ:..,q J.4 . ~ ...,~( 

...,( 'I/: 

J *35 #«) / \ - -
#48 *50 I \ ,,,",, ...,t9~ .- . .., J I (1 . '9 _. - '_4/ . -- . ' ,.;' I 

J *65 *70 I \ - - .-
*80 *80 1 \ -- --

] *100 *100 / \ ) 8 ::. " ~ ~A.G J 6.? 
*200 #200 I \ I a ..<.;. :, ~- ~ 12 -I ~ I , : .. , -I " ."\ v: 

.J Pin / \ 
TOTAL SAMPLE I , , . . ~ '3 ~ : )Q.o .&-

,-. . """ '-
n - an .... Sid. _ Nftt_ n 1' __ 1_.1 .. 1_ n 



M r-, ....., ~ ~ -'UA~'-d""'n nn r, ~~ j' , t , ;--J " UI .A~~ { LJ LJ L..-.d r~ f : "=-~~ut ~Lt- ~ATE ___ I--_W ' , ~.-;.; 
CHECKEDBV . OATE_ - PLATE OF ____ _ 

I-

U,S. STANDARD SIEVE SIZE 

100 00 ~ Ie: I . f18 ~/"'" -, .. ... .. . .. .... .. .. IV"" a. 

N :1 I I I ~ 
90 I I I I i t 1 

I I I I i I 

80 
I I I I I 

~ I • I I 

.t-
:I: 70 
C) 

UJ 
3: 60 
> 

~ t\ 1 : 
II '" -I I I i 
II II , ! I 
II I I : --

CD 

a: 50 
UJ 
z 
u. 40 
t-

I II '>i~ I I I 
I II :' ~ I I 
J II t- II ~ ; 
I II I ~ ~ I 

I 

Z 
UJ 30 u 
a: 
w 20 a.. 

10 

I II 
I I I "m 

I I l- I I , 
I I I I 

'-

I II I ........ ~ 

-I- II _II. ,J - L ..,." "-~ - II-- I-- - -- -
II I I '.r-

I II 1-- I I I 
I II I I I ~ I o 

1000 100 10 1.0 0.1 0.01 0.001 
GRAIN SIZE IN MILLIMETERS 

COBBLES ~sEuAAVEl- FINE - FC~~~E-I---~~~~:~D~'----=F""IN-:-:E=----I SILT OR CLAY 

I 
Ii: j I DEPTH CLASSIFICATION I NAT. W C ILL I PL I PI r ] 

It 

I GRADATION CURVE 

.. -- ...... -.~- .. ~ ....... .. .. ~ .- ... -.. ~ . . " ...... . . - ..... .. '.---~.----.--------~---,.- . -,-.-.... 



- -----, 

MECHANICAL ANALYSIS - SIEVE TEST DATA '. 

Dal" •• & Moore 1"1 ~/-a::JI. '. 
Job No. q z.?. Client 2 0 n ~ Boring S -1 o.pth Date Sampled lI-tB1By \,) mfrDate Tested IZ .. U;Bv mo Compumd by 780 

Wah Sieve Dry Si.w 
Moisture .nd Density WeIh Sieve AnaI~ 
Weight 1 ring" soil Weight mqist lOiI " dilh.!.!.1:!" 
Weight 1 ring only before w.shint 14 riiL t 

~ 
Weight of moist soil Weight of soil 8& dish 

14.('E.() WeT DENSITY LBS./CU. FT. oven dry before Wlalhing 
Weight of dish ) 024: Weight soil" dish "~/''i I 61, I 
WEIGHT OF SOIL OVEN Dry weight soil " dilh ~.30,l 

DRY BEFORE WASHING l :'1:.5, j .3h 3 Net loa of moisture Weight of lOil 8& dish Weight of dish I Q I 4- /98,0 oven dry.fter waihing 
Net weight of dry soil ti~t I l on*2OOsitve --MOISTURE" OF DRY WEIGHT 1:./L WeiWlt of soil oven dry .fter 

L l ~ ~,~ DRY DENSITY LBs./eU. FT. washing on *200 siwe 

~ 
- *200 WASHED bUT ~~~f 

~ ~'-... -- :-,.~:; 
Sieve Number Individual Cumulative Cumu.lltive Cumul.tive 1;-, , 

~ 
Weight Weight . Percent Percent Tyler US Equiv. Retained 8& Pin Retained Reuined , ... ina 

Z' Z· ~ I 
1%,' 1 ~" I 
1" 1" \ I -t!!!J- , ..... /~% 
~" ~" \ I /0/.1 :;.. J/ ? Z, (. 
~,. ~~. \ 1 )J.~,() J ~ I.Jt 8.3 iA 
*3 "" \ . I -

~ 
,. #4 \ I :3 t:t ~. 8 <7l. B, '1 "f'. / H *8 , I ., 8 4 . :; 1../ Z I.E. ,.. ~ S. .!:) • , 

*'4 #18 
, 

~4C:;,l" .54, ~ ~as 

~ '28 #30 ~ \ ~B1- I ~i(,~ 3~,~ 
*35 ~ I \ - -
#48 '50 1 \ 112 . .5 ':f t, I ~~J 9 r

J 165 #70 I \ - - -
#80 ftO I \ - -.r] #100 ',00 I \ /0 "cr, 9 '::f. 11?5 :<t.., z..., 
1200 #200 I \ IIJo,,!J, ~j, J )'1-, , r J Pan J \ ,,1-=, , )eo I~ 
TOTAL SAMPLE 

, , r
l On Rww. Side - NC*I 0 "'~t- .1_'- n . ....-...... 



ISl~ e ~~ ~~-'--'DAT 
.; PLATE ____ _ ____ OF ___________ _ 

L---------------------------------------------------
u.s. STANDARD SIEVE SIZE 

100 
3" 2" ~ .. 3/4" J/8" 4 H lti JU ~U lUU LUU 

I rf" ~ I I I 

90 I 1 t I : I I 
I " I I ~ ; 
I I ~ .1 I I II I 

80 I II I ~ I 
t-
J: 70 
Cl 

I I' I } I : 
I II I ~ I I i 

w 
~ 60 
>-
al 

a: 50 
w 
z 
u. 40 
t-
Z 
w 30 u 

I II L 
, I I 

I I' I _. - - - II .~ ; 
-

I II I II I \...! II I 

I II .1 
II I ~ II 

I II I II I -; ~ 
I II I II 

I I ~ ~ I 

1 

I II 
I II I I I" 

I II I II I : c ~ 
a: 
w 20 Q.. 

I II I :1 
I I ~ 

I II I 'I I I : 
10 

I I' I I I I 

I II I I ~ I 

I 11 
, I I I I o 

1000 0.1 0.01 0.001 100 10 1.0 
GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL I SAN:!:D::......,~ __ -= __ ~ 

~~.~~.."n......... MEDIUM FINE SILTORCLAY 

I • 
I 

GRADATION CURVE 

-------
-~_ Sl!F.."P)M I;-



J. 

l 
r 
) 

J 
] 

] 

] 
;. 
, 

1 

J ,I 
J 
1 
j 
J 
) 
1 

MECHANICAL ANALYSIS - SIEVE TEST DATA 

Dam •• & Moore 
/7~/- ccI . 

Job No."?? Client 20nui Boring Z-z. Dep1h 

Date Sampled lI-fB"rBy \,) m(3 Date Tesutd 1:'21 By~mputld by Ta-Q~--
Wash Sieve Dry SilVl ____ _ 

Moisture and Density 

Weight 1 ring & soil 
Weight 1 ring only 
Weight of moist soil 
WET DENSITY LS5./CU. FT. 
Weight soil at dish __ _ 
Dry weight soil at dish __ _ 

Net loss of moisture 
Weight of dish / a: e -B 
Net weight of dry soil 
MOISTURE" OF DRY WEIGHT 

DRY DENSITY LB5./CU. FT. 

Sieve Number Individual 
Weight 

Tyler US Equiv. Retained at Pan 

2" 2" \ I 
1%" 1 %" \ I 
1" 1" \ / 
~" ~" \ I 
%" -w'"3/~" \ I 
"'3 ~ \ I 
tI'4 tI'4 \ I 
H #8 \/ 
"'14 #16 " 
"'28 #30 J\ 
#35 ~ I \ 
#48 '50 I \ 
#65 '70 I \ 
#80 #SO I \ 
'100 #100 I \ 
#200 #200 7 \ 

Pan 1 \ 
TOTAL SAMPLE ~ ~ 

w.th Sieve A1Wy •• 

Weight mqilt toil at dish p-e 
before washing J r;z z. I ~ 

Weight of soil at dish __ 
oven dry before wahing 

Weight of dish P-s 
WEIGHT OF SOIL OVEN 

DRY BEFORE WASHING I ~Sz.. ¢ 
Weight of lOiI at dish __ _ 

oven dry .fter wahing 
on #200 sieve 

Weight of soil oven dry after 
washing on #200 sieve ~ 

-#200 WASHED bUT ..:2~! J 
,~(¥~~~ 

Cumulative ~mulltiv. Cumu(ative 
Weight • Percent Percent 

Retained Retained P ••• ing 

) J ~ ~ f-- I '-I ~Z,~ 

,;(I~,~ )~I a 8to,1) 

- ' --
3'1+,\ 2. J d ~B,1 

4 2~-;' - -:;"2 ,~ ..., A- "'" ~ . ---
&:: ~.~ ~ ...... , ~6,~ &:, J/, 3-

~'iB'1- 116.0 JiBJO 

8.3~1 0 .EI.{, I 46~_1_ 

'9 ~+ ( tJ 3.0· ~tlO 
.. - -

II~~ ~ ~ f ," 2..
C

, " 

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

J 2~~,O 1"1"11- 2'2..3 

11."'~ q ~t II.f 1-:r4 (~ 

I 6. ~.t., 0 ) IJr"l 0 
-. 

On Reverw Sid. - Not8I 0 CalculatiON 0 S .\.\ c· ~t 



~~ ~ 1 .... F"UM .. ·1:' . ~z.. __ j-LJ ;l_ ,~L~ot p ,- - t .\---J ~"-,, ... '}h : 

BV ~ DATE if, _1 BV DATE _________ _ 

I 
It 

I 

~ 
:r 
CJ 
w 
~ 
>­
CD 

a: 
w 
Z 
LL 

t­
Z 
w 
U 
a: 
w 
Q.. 

CHECKED BV DATE PLATE OF -----------

U.S. STANDARD SIEVE SIZE 

100 ~" 2"1.S" 3/4" 3/8" 4 8 16 

II II II I 
30 SO 100 200 

90 til Ii II I Ii I 

c ~ II II -; I I 

80 IIII I I I I 1181 I ~ IT II I - I 

II I I I I I I In r III I 1 b I I I I' 

:: IIIIIIIII IW! Ii I If Ell II ! I : 1111I11 ! I I1111 III1IIIII I 
1000 100 10 1.0 0.1 0.01 0.001 

GRAIN SIZE IN MILLIMETERS 

I COBBLES 
I GRAVEL I SAND I I 
I COARSE FINE ICOARSEI MEDIUM I FINE I SILTORCLAY 

DEPTH CLASSIFICATION NAT.WC LL PL PI 

5 ... :2., I 

GRADATION CURVE 

... . -. -_ .. -- --.~ - .. ... ----------------------------



CUMPACTION 'fEST DATA PAGE ,.0._0' __ 

JI 

' I DAM ••• MOO •• 

."C/- DI' I -

.b No. ~-z:. "'t Client _ .. Z-.llo~n~i ~o...:;::_=:...-~~~-:--____ Lo cation ~. (' k \ ,. ~ 
/'0//·,0 

:·mpled ____ By ____ Telted JF!i By~ Checked ____ By ___ _ 

~ 
Soil S.mple NoJ':S,5:1 5-~ 

I 

SAMPLE 
Specific Gravity I DESClUPTION Depth or Elevation 

r ,. Pal.inr 3/411 ,. Passing 1/4" 

CompaCtiOn o Proctor IEl ~rm 10 Modified r 0 1 

method F.O) 0·69B ' AASHO I Cali!. I 

-J Cylinder - cu. ft. 1/20 1/30 1/30 
I 

Variable 
-t:. 

I l TEST Rammer - lbs. 5 1/2 5 1/2 10 . 10 
• ~CIFICATIONS Drop - inches 18 12 18 18 

1 Layers 3 3 5 5 

~ Blows per layer 25 25 2S 20 • .:. 

Wt. of moisture added I I ! 

] Dilh number -"'", I I .....:.... /"7. C. - ;3 IC'Z'A- p-;. 
Wt. of soil wet" J.. J ~/.~ /9Jf.~t:. . '('.. i .;',i ij. .. 0.4 '.' - _ . ,', I I 

j Dry wt. soil J -J4 _." CO I 9 C 'r. -=3 
I -, .' : =~r.~ ... , , 

.", .... ~ , 
MOISTURE I Net loss of moisture (B) 

1-/~. i '7 ,-: ., _. - ~? .. . 
jETERMlNATION 

. . , " 

.". -..- oJ' ... ,. - -
Wt. of dish only 'J '-i,/ I' -:1 'J . ~,.t'P • .5 JO~, ~ I .- - - ----, 

] 
Net wt. of dry soil (A) Il~c/9 )rl~, I ..~ ., . .. ,. .. . ! 

i 

Moisture. .,. of dry wt. (C) {. ... ":% I ~, '1.1 
~ / "1 T 

. , -- ." '. - .,; I 

J Wt. of soil " mold I :" ,: ." } '2 a a / -:r a / ,1':':- .. , - , ... ......" .. , , .,,' ~ , - . .: 
Wt. ollllOlt:I only ...; '\ .> ~ . . " . ~ ~ 

" 

J Net wt. of wet soil (D) -:14 ;'1. ~ I ..• .., ~ I, -. " . 
DENSITY -. . - ~ " . ~ ., , · I~....., .... . 

DETEIU4INATION Net wt. o! clry soil (E) "Z ,- I ... .'" ,.J - ..t 
.," I ~ ... .. ,. ... " A ... 

J ...." :- , . , -' 

wer oe-m{"t§ (0) ll~ ,'.:..., i '2 .., .... .. I '3. /. ~ . ' ~ I " / "., . '"' : ... _1 

Dry Den.sity, Ibs/cu ft (H) III. , ' ; ~ '1 ~ I"; . -: I ... , - Neeclle Size 

':}ENETROMETER a.sistance Readina 

I . 
I ae.istance, lbs/sq in 

r • Th.eft adcl Diaton ancl seat with 5 blows. 



!120 

100 

r · .:, '; - J) 
.. J 

SAMPLE NO. '~ .;. ' OEPTH ___ ELEVATION __ _ 
SOIL ;;c. 
LOCATION ________________ ~----------

OPTIMUM MOISTURE CONTENT_oL...jil ...... , ..... L .... 4---"~ .... ·C'__ ___ _ 

MAX I MU M DRY DENS ITY ___ --'-'..&...I ...... T...L... ~S~----------_ 
METHOD OF COMPACTION a .. {9 .~ P. A:'>Tn1 

MOISTURE CONTENT IN t. OF Ofn' WEIGHT 
5 10 15 20 25 

ZERO AIR 
VOIDS CURVE 

-,. '; 
• 

/ , 

COMPACTION TEST DATA 

! 
I 
I 
I 

~ 

f , 

D ...... &Moore . 

PUTE 



- -- -. ., ... ,;;,;.- ~'-' .. ~ .. ii;.~' ~,.. .... ,.~- IQ~-.,~. 
, , 

1 . DA •••• ___ •• 

11~O' ... cor 
Location t'r' Ck \o.."sl Jtt I A z rOe ~'Z.- z.... CUeDt :Aa-n i '2\ 

l,leel By Te .ceel /. a . 5 0 By 7~o ell.cuel By 

J 
'lili i === 1 

SoU SAmple No. 7-8 , 
, 1. SAWPLE 

~JUPTION Specific Q~avity Depth o~ Elevation 

" Pal.inc 1/4" -At PalliAl 1/4" 

Compaction CJ Proctor IlsrAf I CJ Wodi/ied CJ Calif. ~ 
method (F~ OJ °0-&99 AASHO 

] eyUDda. - cu. ft. 1/Z0 1/30 1/30 Variable 
, 

- . 
Rammer - lb •• 5 1/2. 5 1/2. 10 10. ! j TEST 

. C1FICATlOHS D.o, - iDehe. 18 12 18 18 
~ 

(i Layer. 3 3 S S 

J Blow. per laye. ZS 2S 2S 20 • 

Wt. 01 mobture adeled J"~Ln.J 
.~O~L J~Owtt :1M ... l! ~ 

, 

-- , 

Di.h Dumber _Ll~·Ji IO~4 P-35 i~~ 

J Wt. of IOU weT I "CJ~.~ 
.1 n .• ,.5 
:J.IIIL. JA1-1.'i IlqR.~ 

Dry wt •• oU 18(,3.'1 J'~"!f. (. I~ '1 . ., 15~~ J I 

lwOlSTUaE Net 10 •• of moiatur. (B) 115.lp , 84f.~ ~O~. , l~~"lJ 
! 

nUMINATION 

Wt. of elbh only I~R, +- JdS~ ~ /OCf,' 
! 

J JS3. I I --, 

Net 'ft. of dry loil (A) J~I~ 11.3~.~ I~~ J'I e "I. 7-, 

J WoiabU'e, -At of dry wt. (e) S. I 10, ~ ,!.~ 11,.2.. ! , 

Wt. 01 •• U • tnDld I', ~!i J 3·10 I '1. ~ 0 ". f3 
.J Wt. 01 /IIDIt:I only '1."'( 

I 

,. (, I 1. ~ f 'i. ~ , 
He' wt. of wet IOU (D) JtDS ~,l ~ ~,3~ " .~1 

. 
~ENSITY 

.. llMJNATION Net wt. 01 elry .0U (E) 3.t8 J.S8 o3.! 1- ~.1-L 

J wer IJ$'/l/{ji (Ci) 111.&{ 1~,1- ,;1.1- 11",~ 

Dry Den.itv. lb./cu fl (H) , \3",3 ,,~. 3 11(..1 Ill • .5 

N.ecUe Sl .. 
<. 

IT&OwzTEa ae.lataace aeacUAl : 
, 

I Ra.l.&aDCe. lb./ •• ill 

I "] -
• Theil ackl piatAD aDCl •• a' witA 5 blow •. 



~ 
~" 
. ' 1&1 

; 

~ 
C 
Q 

r: r' l 
F' . .. 

" )i C · 
.• a 

.. I 
'" ~ . I-

~ C 
• a 

·it . 

.~ J .. : , ....... " 

SAMPLE NO. =r-e DEPTH ~-~ ELEVATION, __ _ 
SOIL ~ c.. ' 
LOCATION ('. (f'.\co.~ Jc.;t; J Al.,. 
OPTIMUM MOISTURE CONTENT_..L:/ .... C:...!. • .l.<LAI:L.....o::O';..IiO,, _____ _ 

~~~~~~ o~R~o~~~~~6N J~ ~~ m"t~ /, ~,' (-#1) 

MOISTU"E CONTENT IN ,. 0' DRY WEIGHT 

150
0 5 10 15 20 25 

.,.: 
"'130 

~ 
(,) ZE .. O AI .. 

" VOIDS CURVE 
.; 
II 
-' 

! 120 

)0 ... a 
z 
1M 
Q 

)0 110 
! 

/ 
~ ...... 

' . 

~ 
'''. 

100 

10 

COMPACTION TEST DATA 

D ...... & Moore 

PLATE 



_~I~i;""'l ~'I'::Ai\ i':: ~ 1 . 
.-1 ~\oi~ ~ I. WI' ~ - , , 

~ 
fRiCTiuN TEST )ulL 1'("£ - '1' ~:' 

'rl -------
___ ~ ___ ~(~\.c~!~\.i~t~t~· l'~\~\· __________________ __ 

'1 , . OA fA iHU 1 L.A8 IOEHT. _________________________ _ 
SuRING :5-i 
DEPTH 

/ / sn·u, / / Tuno _____ __ / / ( _O"IC£) n S...,..'LfO ____ _ 

, /t{€ Y'Y\C I d. <i ;) e/-;.; (;.~. 'r1\~ 

NOTES 

AX/AL 
.nA"~L-'/9"/L1N 

r:~ -r-~) 5-1) 5-2 (~~.). ' 
NORMAL. OEFLECTION IN INCHES ~ 

~,.(; 
. , ('" I 

I' . ,, _. , 

. " _,-:;z 
1'. '+C t;:, 

. -i" 
. -: . . 

.' 
., 

I Ct- Zoe 

, -;./ - ,.--4 ~c 

1: "'0. . 
:r It 'l-

- ~ 
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