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RESPONSES TO MARCH 20, 1990 ADEQ LETTER

Part G.l, 1) - Copies of two 24" x 36" drawings (sheet numbers 5A
and 5B) 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 April 5,
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 I 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 has a compacted
permeability of approximately 2x10=5 cm/sec and will be used for the

sidewall liner.

The borrow area located in the northern portion of the landfill
site contains reddish-brown to tan gravelly clayey sands. This material is

generally less permeable (3x10~6® cm/sec) than the southern borrow and will

be used for the bottom soil liner.
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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:

Soil Surface Estimated
Location (Coordinates) Sampler 1D Area (SF) Volume (CY)

Southern Borrow Areas

7200N, 9300E T-1 109,000 18,200
8100N, 9100E T-2 89,000 29,000
6900N, 7300E T-3 45,000 13,400
7600N, 9900E T-5 57,000 27,400
7300N, 8300E s-1, S-2 34,500 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 1l: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. 6nce the soil liner and refuse are placed, the stability
{ssue 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 soils and

neither material is susceptible to erosion. Therefore, surface water runof £

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 impacté 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
alternativesess'e 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's 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

o Dames & Moore
15 @0/~ , _
Job NaQéLCIient__ZQﬂ ) 2, : Bormg_z‘_j__ Depth
Date Sampled L= F-87 8y L2 M Date Tested_t.22 | By T2 Computed by.

Wash Sieve : Dry Sieve

Moisture and Density Wash Sieve Analysis ,
Weight 1 ring & soil _ Weight moist soil & dish P-+ £
Weight 1 ring only before washing 180<.0

Weight of soil & dish

Weight of moist soil " / )

WET DENSITY LBS./CU. FT. aven dry befors washing _é_;L'_/_

Weight soil & dish L2060 Weight of dish )0/, ©
gt o “:S. WEIGHT OF SOIL OVEN

Dry weight soil & disn A8 T2 DRY BEFORE WASHING z8%.1

Net loss of moisture _iz-i- Weight of soil & dish

Weight of dish__?_"_(&_ _.L.Qﬁ_:a_i— oven dry after washing =

Net weight of dry soil 4387 on #200 sieve ' [283.2

MOISTURE % OF DRY WEIGHT _&.1 Weignt of soi oven dry after S
DRY DENSITY LBS./CU. FT. washing on #200 sieve .Ll/.oﬁz—'-i

— #200 WASHED OUT
raainty O 8,270
Sieve Number Individual Cumulative Cu,mulati\‘lc Cumulative

Weight Weight * Percent Percent
Tyler US Equiv. || Retained & Pan Retained Retained Passing
2 2 — . 100
1% 1%" \ I 261, T 20,9 ':7—7, )
1" 2 A / 20,9 | 4.
% w |\ ] | 234 | 29,4 20,9
W »B| \ | | 8056 29,2 L) 8
#3 " \ | azl | 262 | LOR
4| % \ /| (4561 40 49.9
#8 #8 \/ +82.9 L08 | Z5.2.
#14 #16 | % 901,272 | 699 .
#28 #30 | 94%, 5 >3 2.5
#35 w0 | [\ — s ——
e w0 | ]\ ozl | 838 k.S
#65 a0 | [\ —_— _— | —
#80 #80 | \ — — | —
#100 | #00 | |/ \| /1324 28,0 2.0
4200 | #200 | | \|l,1g2.3 ., F 4.3

Pan “I
torasampie 1289, | 1000 | &7

" On Reverse Side — Notes (] Calculations O T

~ "
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DATE £ =87 mne

CHECKEDBY__________ DATE PLATE &

SICON P SOWEQG

U.S. STANDARD SIEVE SIZE E
100 3 215" 3/4° 3/8° 4 8 16 30 50 100 200 :
1 | | T
- LA | | | |
90 ! I v ; I
I I
|‘- 80 "ﬂ_‘ ' i L ! {
T 70 G 1 ! |
© |
2 6 | ! i
> . N | IR
o TN | |
@ B0 | \ 1 |
2 I 1
w 40 | | o i i
5 0 R l'
O ! 1HTTER) |
T | ] . ! | H |
o. 20 | I
' ] ]!
H— |
10 I | l 1 l
[T R
0 1Ll IR |
1000 100 10 1.0 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL S
COBBLES COARSE FINE |COARSE] MEDIG::D I FINE SILT OR CLAY
DEPTH CLASSIFICATION NAT.WC LL PL Pl
T l
GRADATION CURVE
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MECHANICAL ANALYSIS - SIEVE TEST DATA

Dames & Moore

Job No.2 22 Client__2o0221 3.

Bonng_L Depth

Date Sampled /- 7878y 2 MR Date Tested L1-¢4: By_T32 Computed by_I" B

Wash Sieve 1= Dry Sieve
Moisture and Density Wash Sieve Analysis
Weight 1 ring & soil Weight mgist soil & dish |26 ZF
Weight 1 ring only gty skivg_ A
Weight of moist soil eignt of soil & di -
WET DENSITY LBS./CU. FT. Ween “f"; Defors washing 43‘?—5 St
Weight soil & dish 499, & wg'?g:ﬁ" o':‘son. OVEN
Dry weight soil & dish = DRY BEFORE WASHING 2274, Z
Net loss of moisture —10:50 Weight of soil & dish -
Weight of dish Loz Zo oven dry after washing il
Net weight of dry soil Jﬁ.ﬁ:_”_ on #200 sieve '
MOISTURE % OF DRY WEIGHT 2. = W"thf soil °"2°&"’.V e  o5g8.7
DRY DENSITY LBS./CU. FT. washing on #200 sieve L/ =< oo
— %200 WASHED OUT rei-kXe)
b Peanra®200T
Sieve Number Individual Cumulative Cumulative Cumulative / “f'
Weight Weight * Percent Percent
Tyler US Equiv. | Retained & Pan Retained Retained Passing
2 2 I
1% e [\ [l 522 22,9 |
1 1+ \ [ — — ——r
%" %" \ [ | ¢9583.5 | 302 9.8
%" w¥h| \ | 293, 5| 39/ i, T
o e [\ ] [ — — =
#4 # \ | | jobo.dl 462 | 528
#8 #8 \/ 1 123..3 £39 .
#14 #16 x 1416, 8 6 /.5 385
L rx 1592 % ¢%4 | 304 |
w8 | w0 | [\ | =lol| 268 | 23%
#65 0 | | \ S _ | e~
#80 weo | /] \ | — — | —
#100 | #00 | / \ | 127R.9 21.9 /8,
%200 | w200 | [ \| /9348 © 4.3 14,7
Pan - [ 2 o Ne, Lo
TOTAL SAMPLE |

On Reverss Side — Notss [J  Caleulstions [J
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DATE

CHECKED BY.

DATE

PLATE

DATE

U.S. STANDARD SIEVE SIZE

100 3 215" 3/4° 3/8" 4 8 16 30 50 100 200
I I | ||
90 I | -t
\
80 | | !
- N [ |
T 70 1 } |
IT] |
= L {
Z 60 H——94 il
> 3 - N | | 3
o A T h I
< 50 i P
uz-‘ SinE ! 1 | 1EER ‘I ] I
a | N
% 0 l- \ I l N
5 3 | | | ' g
m & - l v ;i |—
w 20 | L |
= Ll T
0 10 A Y | | M R
3 | nEHE I
0 Nk 1R i
1000 100 10 1.0 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE FINE |COARSE] _ MEDIUM | FINE SILT OR CLAY
DEPTH CLASSIFICATION NAT.WC LL PL Pl
T-Z |

GRADATION CURVE
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MECHANICAL ANALYSIS — SIEVE TEST DATA

Dames & Moore
+— Boring_1~2_ Depth

15 w/-o [~="4

Job No.2 22, Client__2ao211 4.

Date Sampled L/=F-8FBy O MR _ Date Tested 12"2? By_ 720 Computsd by__TBL

Wash Sieve Dry Sieve “-35
Moisture and Density Wash Sieve Analysis . o
Weight 1 ring & soil Weight mqist soil & dish 2= _
Weight 1 ring only " b;:mf"“:‘:‘g " 1800:7
Weight of moist soil eignt o soil & di . ;
WET DENSITY LBS./CU. FT. oty ey atone e g J%Z-
s L W
Dry weight soil & dish 419,82
DRY BEFORE WASHING
Net loss of moisture —rlge Weight of soil & dish _.._we
Weight of dish _P=3 L0208,/ oven dry after washing 0
Net weight of dry soil —=10.9 on #200 sieve Lel3.2
MOISTURE % OF DRY WEIGHT __ 5.0 w.m:‘?:;g: ;"&"&:“"
DRY DENSITY LBS./CU. FT. 47300 WASHED DUT ﬁi
/0,78
Sieve Number " Individual Cumulative Cumulative Cumulative
Weight Weight * Percent Percent
Tyler US Equiv. kﬂeuined & Pan Retained Retained Passing
> > | 4uz | 39.9 L2.]
1% 1w [\ [l s44 2 39.9 69.]
v\ | e e —
w | [\ o=l i | za; |
%u _%‘0 //ﬁl \ I E"'_' , - 52'4 q’;—,&
#3 e \ / — e
#4 Fd \ I IR, o &9, 2 qﬂ ,,4
#8 | \/ 0= L6:8 | 33,7 |
#14 #16 H x ' 4 33,4 2 Los b
#28 #30 | . =7, 7 | 3819 FiN
#35 wo | [\ —, — "
#48 weo | [ \ \#40. %] R3.8 16,5
#65 s0 | [ \ e — —
#80 weo | J \ | _— - — —
#100 | w00 | [ \ | /40,2 2¢.9 A
%200 | w#200 | [ \[ /40 = £9.4 10.4
Pan / \ 4:3.D 100. 0 £
TOTAL SAMPLE

On Reverss Side — Notes (]  Caleulstions [(J




Lr L Ll Ll Ll Uil Ll L b Laimess |

FiL i REVISIONS

1.8 BY DATE
a8y A DATE _L Byv DATE
CHECKEDBY_____________ DATE____ PLATE OF

U.S. STANDARD SIEVE SIZE
3° 2"15" 3/4" 3/8" 4 8 16 30 50 100 200

SJ00H P soweQg

100
‘ﬂ"* ! l’—— N IR E S l —4— } S0 S o) - - _._.!_. =
90 0t H H—+H— :
[l 1n8 il
80 I } 4
. M=l '
T 70 f | i
i JEEEn|l
= 60 }
> I _ ] l [ L . l I
= | | I !
oc 50 1
w I L L Ll ] SN NS l
= || T | |
e 40 L] AN [ '
= f l i
3 30 ] l l
5 L TEEHERI): il
a 20 - i i l i
1 | |
10 . l l l ! 1 .$:~
l ! - ! 1 ' I (|
0 Nk H T L
1000 100 10 1.0 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS :
GRAVEL S
COBBLES COARSE FINE _|COARSE] MED.CSD I FINE SILY OR CLAY
DEPTH CLASSIFICATION NAT.WC LL PL Pl
T-3 [
GRADATION CURVE
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MECHANICAL ANALYSIS - SIEVE TEST DATA

Job No.2 2%, Client

Dames & Moore

20014

Boring_=<2_ Depth

Date Sampled [\~ 7-£78y 2 MR Date Tested L= 10 By.TIZO Computed by T =2

W

Moisture and Density
Weight 1 ring & soil
Weight 1 ring only
Weight of moist soil

WET DENSITY LBS./CU. FT.

ash Sieve

(=

Dry Sieve

Wash Sieve Analysis

Weight mqist soil & dish F9
before washing
Weight of soil & dish

oven dry before washing

2913, 7
2325.4

. e ==  Weightof dish__/2-9 T
Weight soil & dish £L1.Z—  WEIGHT OF SOIL OVEN
Dry weight soil & dish = DRY BEFORE WASHING 22/4.2
Net loss of moisture 2. Weight of soil & dish s
Weight of dish /02 & LBE b oven dry after washing
Net weight of dry soil _Lo2.2 on #200 sieve SNEE———
MOISTURE % OF DRY WEIGHT ___2.8 W"W;Pf soil rz't;‘o dry after ‘
DRY DENSITY LBS./CU. FT. YAANIng Of wels BIVe 1328.0
-#200 WASHEDOUT ~ _%84.3 _
22.07
Sieve Number |] Individual Cumulative Cumulative Cumulative
Weight Weight * Percent Percent
Tyler US Equiv. | Retained & Pan Retained Retained Passing
2 2 , e 2. € < =XX%
1%" A [l 524 ¢ 9 G/ |
- e \ ]
% w P\ Jlacex| 120 23 2
'A" %u \ l . —
#3 w2kl \ [ lge3.= | 22 M, [
5 #4 \ /| | &==24 23 ¢ (7. L
#8 va \/ 9320 w3 | 233
#14 #16 X i ls2 2, A 4+
#28 #30 A AR =S b
%35 $40 [\ — _— ~—
#48 | #50 I\ [ =20.5] A=z [ 213
#65 #70 [ \ — — e
#80 ¥80 | \ [ — —
#1000 | wwoo [ [ \ | o2 2] 24D 206.0 |
#200 #2200 | | \| i~-2 2 8.0 22,0
Pan I
TOTAL SAMPLE ARG 300 . |° .9
R S e




sv_230 DATE. m&:— av R e

CHECKED BY DATE PLATE OF

U.S. STANDARD SIEVE SIZE
3” 2015" 3/4” 3/8" A 8 16 30 50 100_ 200

| | LI | | ]
- A il
| juu il
[\
80 v L § &
ghinl i Jd |
c o Al |
o | I |
w i |
= 60 | l
> 1 - .
@ | |
w i | I”“ #
z ' | )
e A | | |
| = 1
2 | | 1 I
3 30 1
as RS ﬂ
i ) / |
111 :
T Ht \ I
T R Lt
MLt L [ |
1000 100 10 1.0 0.1 0.01
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE FINE [COARSE| _MEDIUM _| FINE SILT OR CLAY
DEPTH CLASSIFICATION NAT.WC LL PL Pl

2400 § SOWEQ

GRADATION CURVE




MECHANICAL ANALYSIS — SIEVE TEST DATA

Dames & Moore

/ w/—- =o' . ,
Jjb No.2 22 Client_ 202123 Boring_[‘ﬁ_ Depth
Date Sampled./!- 7878y LV MR Date Tested [2°/2 By TBC Computed by__T 7720
Wash Sieve Dry Sieve @
Moisture and Density Wash Sieve Analysis .
Weight 1 ring & soil ————  Weight mgist soil & dish /0
Weight 1 ring only —_ . b;f‘:nfwas'hé‘ng - LBZ8. O
Weight of moist soil it of soil & dish___ 2y,
WET DENSITY LBS./CU. FT. oven dry befors washing L3968
) e Weight of dish_ 7 -/ 29,4
Weight sail & dish Lo WEIGHT OF SOIL OVEN ;
Dry weight soil & dish__. e B DRY BEFORE WASHING Jba3, "/
Net loss of moisture _1_;1.._!_. Weight of soil & digh
Weight of dish _Z-// LEL . B oven dry after washing
Net weight of dry soil 281.3 on #200 sieve Pl
MOISTURE % OF DRYWEIGHT __(. 8 Weight of soil ;"&"W after
DRY DENSITY LBS./CU. FT. washing on #200sieve /285, &
~ %200 WASHED OUT &9 7
5.2
Sieve Number " Individual Cumulative Cumulative Cumulative
Weight Weight * Percent Percent
Tyler US Equiv. || Retained & Pan Retained Retained Passing
2 2"
1% 1 [\ [l =
17 1% \ I =
%" %" \ | | 124.2 | 3¢ 42.4
% w % \ [ [ 2974 14, & 86.7
#3 %" \_/ — 14,8 g5z |
#4 #4 | \J 12921 zu3 6.7
#8 #8 \/ Su5 K 3Y 3 b5, 3
#14 #16 g%, 2 y3.4 86.0
#28 ¥30 7‘{ £15.2 80.0 _£0.0
#35 #40 |\ — — I
¥48 ¥50 [\ 9122 | B6.D 44.0
#6s5 ¥70 [ \ — — —
#80 ¥#80 / \ wis — -
#100 | w00 | /[ \ | /npo.< AR 36.6
#200 #200 | | \[/ CLE Lle,8 J3.2 |
Pan I _
TOTAL SAMPLE 1, 30. 6 100 .09 o—

On Reverss Side — Notes [ culations []




AR NANREANAEARRNC BB S R
-JFL_LJ—‘-——QJ: :E— : PLATE O:'E
U.S. STANDARD SIEVE SIZE
100 3" 2" 36" 3/4" 3/8” 4 8 16 30 50 100 200
R i I LTI
90 ' | } -
i B
A 5
c A 1 R |
T 70 N 1 | |
I A i
T | i !
2 H - i
c 50 ' | NG
i | | |
T 40 ‘ i |
- | Hh 1]
r =l
} !
8 E ! h__l | | |
w L J L
a 20 ] i i i l 1 l
. IS B 1
NI JEHE L
0 NN T BN
1000 100 10 1.0 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAN
COBBLES COARSE FINE _|COARSE] MEDIUMD I FINE SILT OR CLAY
DEPTH CLASSIFICATION NAT.WC LL PL Pl
T8 | |

GRADATION CURVE
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MECHANICAL ANALYSIS - SIEVE TEST DATA

Dames & Moore

19601 = 091
Job No.

Client_@” \Z

Boring .T‘_L‘ Depth

Date Sampled/(-9-8F By_K MK Date Tested .-30 _ By_IT20 Computed by___ 7720
Wash Sieve L Dry Sieve
<-4
Moisture and Density Wash Sieve Analysis
Weight 1 ring & soil Weight moist soil & dish 2 7
Weight 1 ring only w I_D;;Oﬂfw{f\;ﬂg.ﬁ <3L89.5
Weight of moist soil GRS T ROU X HIEY =z
WET DENSITY LBS./CU. FT. oven dry befors washing 2294.8
. . . 24,0 Weight of dish_vJ /9 LS e .=
Weight soil & dish . WEIGHT OF SOIL OVEN
iaht soil & di L14d. 3 8,5
Dry weight soil & dish 2. DRY BEFORE WASHING 2/58.,5
Net loss of moisture - Weight of soil & dish
Weight of dish T(uc8, L2990 oven dry after washing .
Net weight of dry soil 208,23 on %200 sieve e
MOISTURE % OF DRY WEIGHT /s 9  Weight of soil °‘3°&de afer 2
DRY DENSITY LBS./CU. FT. washing on #200 sieve ~ _/E5S. T
- #200 WASHED OUT ~ _269.6
12,4 /2
Sieve Number Individual Cumulative Cumulative Cumulative
Weight Weight * Percent Percent
Tyler US Equiv. | Retained & Pan Retained Retained Passing
2 2" , == o g =
1% 1%" \ I 440, 2. & LA
1n _*u\__ \ I I —_—
” . \ [ | 429 5 21, 70 4
W wipl \ | [ 2510 | @4 P
#3 x|\ /] — —
#4 4 \ | [ /or55] was | £o.5
#8 #8 \/ ]292, F £9.9 4o |
#14 #16 x e & 59 4, 5.1 b P
#28 #30 1 LNE,3 214 . f 23,
#35 #40 |\ — _— —
#48 | #50 [\ 2248= S 9.5
#65 #70 [ \ —— — —
#100 | w00 | / \| 8-~ 2 nd G 14.4
#200 | w200 | [ \[ /¢33 a2 4 2.
Pan I
TOTAL SAMPLE - e )0 il
UN M eVenr A& = 1N O . - m



|

CHECKEDBY________________ OATE_ PLATE

DATE

U.S. STANDARD SIEVE SIZE
100 3 215" 3/4" 3/8° 4 8 16 30 50 100 200 )
| } l
| | | | |
% [ T : :
[ :
. 80 E’: i } ! l
g | i :
- A1 1 |
2= 60 - —_—
> i I L ) U | [
@ |
5 50 l J
AL
E 40 11 i i \Y 1 u |
- LRI | N '
Z 1 | ! |
8 30 | 11 ' l : \*\ |
E 20 ! I : J Pany | I
1 IRRIEN] \AL | .
10 [ l I 1 T\~€
l I ] ' l
gius ! - ¢ | 1
0 MIhLL L 1HRIR | I
1000 100 10 1.0 0.1 0.01 0.001 :
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE FINE |COARSE] MEDIUM | FINE SILT OR CLAY
DEPTH CLASSIFICATION NAT.WC LL PL Pl
g |
H
*
g GRADATION CURVE

- e WYY S E WS T a ee - e



|
|

|
t

sl

MECHANICAL ANALYSIS - SIEVE TEST DATA

Dames & Moore
15 ol

Job No. L&.Clnmt__zaﬂ L3 Bonnq_.&l_. Depth_________
Date Samplod_iﬁ By.L M Date Temdm

plinlnlininlnin e falaininlufinlisfabe

On Reverss Side — Notss

-T2Q Computed by__TBQO _
Wash Sieve Dry Sieve :
Moisture and Density Wash Sieve Analysis
Weight 1 ring & soil —————  Weight mgist soil & dish /924
Weight 1 ring only —_ . b;ttt)nfwu'h&ng " M,_i
Weight of moist soil eignt of soi !
WET DENSITY LBS./CU. FT. Ween "f’: :”';‘.”2'_"'""9 L4e8.0
Weight soil & dish KA w;‘,’g;‘.} on so'Lin. = L8570
: : w30,
Dry weight soil & dish _Lz DRY BEFORE WASHING _1 275, ]
Net loss of moisture — - Weight of soil & dish
Weight of dish /0 [ A& <278, 0 oven dry after washing .
Net weight of dry soil =222 ] on #200 sieve e ———
MOISTURE % OF DRY WEIGHT _ 2,2 Weight of soil oven dry after
DRY DENSITY LBS./CU. FT. washing on #200 sieve —Lﬂii,
— %200 WASHED OUT _ 269
) W%:
Sieve Number | Individual Cumulative | Cumulative | Comatative ] /%9
Weight Weight * Percent Percent
Tyler US Equiv. " Retained & Pan Retained Retained Passing
z | > N ]
1% 1% ||\ /
L 1 \ I = ) %—
% %" \ / 10/. 4 > 4 72,6
4" # %l \ | | 2250 | Jo.4 83 b
#3 % \ / — | —
4 4 \ / 39728 | 28.9 Y,
#8 #8 \/ 584.3 | 4z.8 ] 3535
#14 #16 x F49.2 L9452 | 95,8 |
¥28 #30 88 %, _¢4.4 J5.5
#35 40 h [\ i — _
#48 wso | [ \ 991.5 22,/ 2% 9
#65 #70 /| \ — o —
#80 #80 / \ — N— —
#100 | w00 | / \ | /069.9 1 33 22,2
%200 | w200 |/ \| /129,58 | 22, £
Pan Vi \[| /2759 )OO S
TOTAL SAMPLE v ! -
ﬁ



900 P SOuIeg

cavhemed Al MBS “oarv PLATE OF )
U.S. STANDARD SIEVE SIZE
100 3"__ 2" 15" 3/4" 3/8° 4 8 16 30 50 100 200
AN [ T
. 1 i R
i o=
80 i | i l ! li :
= 1 l
I L
s ° l ) I il
Y 60 | 1 ; ! |
> |18 I I _ N [ | l |
(a2 | | ]
[« o 50 B I I
%’ g l N |
w 40 | [ | :
2 ! h |
" 30 | : |
5 20 l A L l I
a % i T 1
e T e l !
. L INRIE 15
1000 100 10 1.0 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBRLES COARSE FINE |COARSE] MEDIUM |  FINE SRR
DEPTH CLASSI.FICATION NAT.WC | LL PL Pl
S-

GRADATION CURVE
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MECHANICAL ANALYSIS — SIEVE TEST DATA

Dames & Moore

15 @O/~ =24 _
Job No.g.2% Client__ 2o 211 4.

Date Sampled =F-878y O MR _ Date Tested 12227 By

Wash Sieve

Dry Sieve

Boring_i'i'_

mputed by.

Moisture and Density

Weight 1 ring & soil

Weight 1 ring only

Weight of moist soil

WET DENSITY LBS./CU. FT.

\

Wash Sieve Anaiysis

Weight maist soil & dish 2=5_

before washing

Weight soil & dish 2425/
Dry weight soil & dish +15.9
Net loss of moisture _ALL
Weight of dish /Z5-0 ﬁ
Net weight of dry soil 2.

MOISTURE % OF DRY WEIGHT _5.9%

DRY DENSITY LBS./CU. FT.

Weight of soil & dish
oven dry before washing
Weight of dish =
WEIGHT OF SOIL OVEN
DRY BEFORE WASHING /832
Weight of soil & dish
oven dry after washing
on #200 sieve
Weight of soil oven dry after
washing on #200 sieve

— #200 WASHED OUT

Depth

T80

752 . %=

[C'?_co

1380.9
1228, 9

Zﬁsﬁ'm L
Cumulative

(=]
Sieve Number Individual Cumulative Cumulative
Weight Weight * Percent Percent

Tyler US Equiv. || Retained & Pan Retained Retained Passing

2’ " T | 115, 3 .4 92.4 |
| 1w \\ II 2,68 | /40 £6.0
1 1" —_— Snsm—

% % \ [ | =223 2 )] 28.9
%" w7 \ | | 4233 | 233 +2.7
#3 bt \ ’ T — —
#4 #4 \ / E83.0 25,7 4.3 |
#8 #8 \/ 98, F 48,0 5.0
#14 #16 _833¢ 24, | 44,9
#28 #30 973 (3.0 220 |
#35 w0 | [\ — — —
#48__ | #50 + I\ liess | =14 | 256
#65 #70 [ \ — = — i
g0 | #0 | | \ | — — —
#100 | #00 || [ \ [,206.0 3% 22.3
#200 | #200 | \|12189 824 EVA

Pan | \| /5420 10(2.0 =
TOTAL SAMPLE w

On Reverse Side — Notes (] Calculations O

~

& N\ er 0



DATE _5___1:;__——— DATE

CHECKEDBY_______DATE PLATE OF

U.S. STANDARD SIEVE SIZE
“ 215" 3/4” 3/8" 4 8 16 30 50 100 200

100
B T LTI T ,
90 | i | I
! s I %
- 1A ' | |
':E 7 l i l 1
6 ° Y il
w 18 Qi | I
Z 60 | - | lI
> _ e |
o | #\ I |
« 50 | T | E
2 a1 1 . |
= M | ‘
o 30 l | | | 1 :
2 ol |LL A A
a 20 | i S
| IIEHE| I
1000 100 10 1.0 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE FINE [COARSE] _ MEDIUM | FINE SILT OR CLAY
DEPTH CLASSIFICATION NAT.WC LL PL Pl
5-2 |

GRADATION CURVE

2400 ¥ SIS




I COMPACTION TEST DATA PAGE NO.___OF
4 DAMES 8 MOORS
%ol-00! - ‘
b No._€Z7Z Client __20MN '8 Location \{ ;'r Kkl ﬂd >hj, ) !“E
: o> 90
smpled By Tested _J 15 By —TRBA Checked By :
‘. _ _ |
? Seil Sample No.Ei,il §s-2§
} SAMPLE L _ |
DESCRIPTION Specific Gravity Depth or Elevation
F % Passing 3/4" % Passing 1/4" l
' Compaction As7777 ' — Modifi e
] method (F,G) O Procter 0-498 O A‘:\g;fcdﬁ Calif. '
_ : . 1
;. Cylinder - cu. ft. 1/20 1/30 1/30 Variable
i TEST Rammer - lbs. 51/2 51/2 10 10 !
T ECIFICATIONS | p o5 . inches " 18 12 18 18
Layers 3 3 5 5
4 Blows per layer 25 25 25 20 =
] Wt. of moisture added i ! )
SN e BT B T
] Dish number e |22-73 |ypz-# | P-F
Wit SF woil e N L o ik 19R2E
] Dry wt. soil axn0]19023 ‘- Y- e .
MOISTURE . — ' ' i
js'rzaumxrxou Net loss of moisture (B) i | 2322 ) f
: Wt. of dish only B €2 % | 2R, 5 )00, 9 '
] Net wt. of dry soil (A) 12209 e _ T |
Moisture, % of dry wt.(C)| /, 22| 4, 14 = & . ! ‘
e S ——— s é i J
] Wt. of soil & mo/d 1z, i )2.e49 |2, 80 | 1T 4‘
o Wt. of #0/d only E 3 | s . .
] DENSITY Net wt. of wet soil (D) 7.3y 4 4 ( “ﬂ_.E B, = o
iETERMINATION Net wt. of dry soil (E) 7 s 52 0 4
wer oens/g @) e L |22 | sl 1B1Y
Dry Density, lbs/cuft (H) ;:j, 3 | ;2.4 o -
Needle Size
}ENE‘I‘ROMETER Resistance Reading _
L | Resistance, 1bs/sq in

® en add piston and seat with 5 blows.



w m& 2

ot S

DATE _

™

‘CHECKED BY

IN LBS./CU. FT.

DRY DENSITY

o

(7]
o

]
=]

T4 Sl
SAMPLE NO.__~-Z DEPTH ELEVATION
solIL ac
LOCATION
OPTIMUM MOISTURE CONTENT L. (o %o
MAXIMUM DRY DENSITY 1138

METHOD OF COMPACTION L-~L378 A44Tm

MOISTURE CONTENT IN % OF DRY WEIGHT

0 S 10 18 20 28
ZERO AIR
VOIDS CURVE
r'”/_'-\
COMPACTION TEST DATA

e A AETE T IR ¥ L s T

Dames & Moore :'

=
PLATE




— WAy B i I i Liskia OB O W
} ' DAMES 8§ MOO®RS
14601 -90!
I‘O-_QZ:_L_.CUON dom Nk D Location _Y '.‘:k[a.nﬂ it, E! 2
ipled By Tested ' $:90 By T3  Checked By
E— -
Soil Sample No. T"i
+ SAMPLE B ,
RIPTION Specific Gravity Depth or Elevation
% Passing 3/4" % Passing 1/4"
Compactio b 77 X ifi ,
method (F,G) O Proctor [0 477, OMALS O Canit.
] : Cylinder - cu.ft. 1/20 1/30 1/30 Variable l
®  TEST Rammer - lbs. 51/2 51/2 10 10 |
jcmcxrxous Drop - inches 18 12 18 18 '
i Layers 3 3 5 5
J Blows per layer 25 25 25 20 =

Wt. of moisture added

Dish number ’33& 162 E’i 5  Tuce
J Wh phas sy 1999.512/08.. 5| 1232.4 |1398.8
“IMOISTURE kit i : 1862911923, 61/663. 1/562,5 l
THERMINATION Net loss of moisture (B) ’ii"’ 184.9 09.1 235 5 l
'] Wt. of dish only 183.| |/88. b N ]oﬂ_m.l .
Net wt. of dry soil (A) ,3:58 M‘ 1484.2 :
Moisture, % of dry wt.(C)| §, | 10, b %, 1o, 2 | |
Wt. of seil & Mmo/d 13,693 13.901/4.00 | 13.9>
J We. of roid only .61 [0l ]q.60] .06l

’DSNSI‘I‘Y Net wt. of wet soil (D) ;'los "luﬂ 4.3¢i 4.3
cTERMINATION! Nt wt, of dry soil (E) 118 | 3.88 | 3.8% 7232

- wer oens;g ) pa i [ 183 ] 13031296
Dry Deasity, lbs/cu ft (H)| {13.3 |\L.3 ™ L5
| ; ‘ Needle Sise

Resistance, lbs/sq in

‘ . ¢ Then add piston and seat with 5 blows.

;IITROMETER Resistance Reading
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4 gt

1
1
'
.
o]

1LE

0.1 (REV. 4-87)

]
o

IN LBS./CU. FT.

120

1no

ORY DENSITY

SAMPLE NO._T-2 DEPTH_2-& ELEVATION
o A

SoIL -} &

LOCATION a

OPTIMUM MOISTURE CONTENT (L (70
MAXIMUM DRY DENSITY TP

METHOD OF COMPACTION_D= 648 Meox\ed /’f”('a‘D

MOISTURE CONTENT IN % OF DRY WEIGHT

0 S 10 18 20 23
ZERO AIR
vVOIDS CURVE
| gy
/ L
N
i

COMPACTION TEST DATA

Dnms&llooné
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FRICTION TEST SO TYPE -1~ BORING _3= |

q"-—_ S Y.
UL oava seet LAB IDENT. DEPTH
Fi SAMPLED / 7/ SET.UP / /|  TESTED !/ ( OF FICE)
i ’ R oo e L . . :
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SHEAR STRESS IN LBS./SQ.FT. e
\(\ ///
MOISTURE & DENSITY FIELD TEST TEST SET-UP TEST SUMMARY
wT.___RINGS 3%, S || CONTINUOUS ICHERENT L8s./5Q. FT. L8s./5Q. FT. |
NET WT. SOIL |~ ||IncReasE DECREASE DRY DENSITY PEAK STRENGTH
WET DENSITY . . |[INCREMENT |2 oo
L8S. /CU./FT. 2H e |INTER VAL MIN. / z 3 A TAL
T TLL YN TR LBS./CU. FT. L85./5Q. FT.
& SOIL . .aw'.flz C: IlINTERVAL MIN. |[FIELD MOISTURE | UL TIMATE STR.
DRY WT. SOIL z LOAD -
& DISH 08 .9 |lincrement L8s./5Q. FT.
NET LOSS OF DEFLECTION % OF DRY WT, L85.7%Q. FT.
MOISTURE 4Y.7 | merement INCHES | eT MOISTURE | FRICTION STR.
. . ||L0ADING
wT, OIsH ! "~ |[sPEED LB8S./5Q.FT./MIN. ) ), C
3 DEFLECTING
Ney soiL. 4o3.F |Seeo 0,@2 incrEs/mn. || % OF DRY wT. L8s./3Q. FT.
SAMES 6 MOORS

087845
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MOISTURE & DENSITY  FiELD TEST TEST SET-UP TEST SUMMARY
wT. ai"ll-.t"“ 5('4'?/* LOAD DEFLECTION NOR:L PRESS. YIELDO STRENGTH
——— prppm——— X TR X cmle ws c“g ‘ T A_‘?Q)CC
WT.___RINGS phaal i . INCREMEN L8S./50. FT. L8s./5Q. FT.
NET WT. SOIL ST, ||\NCREASE DECREASE DRY DENSITY PEAK STRENGTH
WET DENSITY ~ . |[INCREMENT 17,7 22 A
L:.s. /CU./FT. | ‘5' T _||INTERYVAL MIN. ——l'—i 5/%a. FT
& soiL - =+ || INTERVAL miN. [[FIELD WOISTURE | UL TIMATE STR.
e e @ @ 9 S O 9 2 mcomcce e o a
T, LOAD -
T 5009, ! |INCREMENT L8S./3Q. FT.
e
: NET LOSS OF 1,6 OEFLECTION % OF DRY WwT. L8s./3Q. FT.
21,5 | INCREMEN INCHES
MOISTURE R T i TEST MOISTURE | FRICTION STR.
WY, DIsH ——— |lsPec0 L 8S./8Q. FT./MIN, )1, 6
~ || OEFLECTING
. [NAYRL.OF snG 9 |Seeeo 0-01  imcuessn. || % OF ORY wT. L8s/3a. FT.
’ camas & :eeas
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MOISTURE & DENSITY  FIELD TEST TEST SET-UP TEST SUMMARY
w —  [wr.soIL & . ~ |l oao DEFLECTION NORMAL PRESS. YIELD STRENGTH
RINGS | ... -p;j-i'."'.-- ";'- /} (‘:!
- o CONTINUO NCR . .
wT.____RINGS it o g INCREMENT LB8S./5Q. FT. LBS./5Q. FT.
- -] NET WT, SOIL INCREASE DECREASE DRY DENSITY PEAK STRENGTH
WET DENSITY INCREMENT | 4 PEA
- LBS. /CU./FT. 155,27 [l INTERVAL MIN. [Z, L -

‘ o —— e RECORDING LBS./CU. FT, LBS./8Q. FT.
o a0 Co= | Al T flinTerva MIN. |[FIELD MOISTURE | UL TIMATE STR.
DRY WT, SOIL X LOAD .

& DISH = INCREMENT LBS./5Q. FT.
NET LOSS OF b\' = |[G€FL ECTION % OF DRY WT. LB8s./5Q. FT.
. MOISTURE . INCREMENT INCHES
: W TEST MOISTURE FRICTION STR.
wT, DIsH e SPEED L8S./5Q.F T./MIN, ; \'5
. wY. OF — .. ||DEFLECTING ,
| 'é:; sOIL 4o Z .7 || speeo O.C L incHEs/MN. % OF ORY WT. LB8s./5Q. FT.
. ~
T sAMmES 8 mOoORS
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-~ [wr.sow s Pzl B P —— NORMAL PRESS. | YVIELD STRENGTN
__a_.'"“ ------- b-.j.LJ-I - - Lo . :a »’.
wT. ___RINGS = &, || CONTINUOUS INCREMENT L85./5Q. FT. L8s./5Q. FT.
e [Rg¥ OT. 80K 420,49 INCREASE DECREASE ORY oeuur;) PEAK ;’nmm
— WET DENSITY ' INCREMENT /! /1 .
e v .
L8, /CU./FT. 1249 JinTenva — Les./Cu. FT. L8s/5Q. FT.
el ¢ Z5 | herehvaL wiN. |[FIELD WOISTURE | UL TIMATE $TR
= |esoiL TN K -1 INTERVAL : L ’ .
_ :,_2";' . 4. ). zlincrement L8S./3Q. FT.
NET LOSS OF L DEFLECTION - % OF DRY wT, L8S./5Q. FT.
-— |MOISTURE : :_": A':;::"T N [TesT motsTURE | FRICTION STR.
WY, DISH — SPEED LBS.75Q.FT./MIN, ", b
NET WT. OF i 0, [RRLUEETNG - g "% OF ORY WT L8s/3Q. FT.
DRY $OIL I, SPEED J7/  INCHES/MIN. .
SAMES 6 MOeas

"7 e
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