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ELEVATION:

LCCAT:c:;: offset 33' ncr:h 3' eas:

DESC R I PT ION -

0-29'
Mill tailin;s, CL-SC, clay, low plasticity,
san-Jy, silty, 16--10.;' sand, purple, firm, mcist.

SM!-3? 1ayers-1in-er'-edded in pu:;le sli!me.

Free Water 25.0'

29,
Alluvial, GW-C•, gravels, sands, well graded,
subround, silty. 13-307 fine brown, very dense.
wet.

Interbedded SP-SM, sand, poorly graded, subround,
silty, 13-30% fine, brown, very dense, saturated.

n.,M n cos shale, CL-CH, clay, high plasticity, 50/!-LOG OF SUBSRFAC- MXLRTO

LOG OF SUBSURFACE EXPLORATION
LINCOLN COLORADO: COLORADO SPRINGS, CATE
De'/OR E GRANO JUNCTIONt . PUEBL3 ____________________

ENINER JOB !40. 6,.Z ?95 -7GE........O OLOGISTS



C Il
SCRI.NG NO). c--3

ELEVAT ION:

-L6A::0!;: o-:se: 24' ncr:*- 5.5' Mhi.er elevaz;~ 1wcn f8:55-10:20 nr~ Um.5,:4 pcn z flC Z-z

DESCR I PTIO0N Pg. 29 cc:-

I

5

0-8-
Fill (railings), C,--., gravels, well graded,
subro.nd, sil:y, sandy, 13-1-20: fines, tan,

Smed.iu= dense, moist.
- SM-S? lenzes
- Fill (railin"s), sl51g: claye:,, S.!-$P, sand", Poor:1-

-"graded, fine grained, subrzund, slightly claye:., .
silty 13-30%. fine, bra•.-n, loose, mcist.

L Aluvial, GIW, gr.aves, wel. gr.ded, su'rcund,
L san!y, sil:y, 1•-Jo0% ine sand, br:z,-, we:. =

__Free Water 12.5'

r a -,ed, s , sand , poorty, graded, 1ine- 0 "

- gralned, su-round, silay, sloghrl y clayey, 13-30f"
- fine brown, loose moist.

7 - 22.0' T.D.

16,'6

3/6

Z2/6

222/6

7/6

616

25/6

3/6

2/6

10/6 3o/6.= i

3/6

18/6 111/6

2216

12/2

20,'/

5 0/f4

bounci

bounc-.

50/5

k

m

i

,mi
,m

H
( - I.

LINCOLN
DeVORE
ENGINE ERS'
G(ECLOIITS'S

COLORADO:COLORADO SPqINGS,
GRANO JUNCTION ., PUESL3

LOG OF SUBSURFACE EXPLORATIOt

CA - 7-A9,

Joo wv'. --



ELEVATICN:

::L0CAT:ON: offset 4' sou:h 2' east 3/1-:!37

DESCRIPTION 7:5f,-8:5 Pa- 2

No sa=;Ies until 16.5'
0-20'
Mi.l Tailin;s

5

10

15
Mill tailings, SM-SP, sand, poorly graded,
fine grained, subround, silty, 13-30% fine, tan
loose, moist.

20.0'
Alluvial, SM-SP, poorly
subround, silty, 13020%
dense, moist.
Cravels at 22'

graded, fine grained,
fines, tan, medium

Free Water 25.0'

T.D. 33.0'
ivial, GW-CM, gravels, well graded, subround,
:y, 13-30% fines, tan, dense, moist.

LOG OF SUBSURFACE EXPLORATICN

LINCOLN ICOLOR~ADO: COLORADO SPRINGS.
D eVOR E GnANo jm.TUCiom . PUE3L3,
ENeI'4EE.RS
GOELO I3____

DATE 7±?



I1I

I
I

I
I I O OF S1I2SUF.FACE EXPLORATION ýI

LINCOLN 'OLORAZC: COLORADO SPRINGS,
DevO)R E GRANO jUNCTIOIN , PUEBLO

0 E ý'L 02 S4115

ICATE e-5;
I

lC o . I
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I BCRING NO. 1-22.5

ELEVATION:

LOCATION: offse: 22.5' N 3/1':87 Pg. 26

DESCRIPTION 12:40-2:05

5

10

Fill, CW-C:, gravels, s.::, wel! graded, sub-
rounded, slig-htly s:lzy, b-12% fines, very dense,
moist, cobbles.

Change in end of drive.

8.3'
Mill tailings, CL-SC, clay, lo- pasticitv, sa.-dy,
sil:7, 16-30% sand, pur;le, loose, damp.

Purple-white, wet.

/,

6/6

1/6 13/6 3/615

20

1/6

2/6 1/6 1/6

22.0'
Alluvial, SM, sand, poorly graded, fine grained,
silty, slightly gravelly, subround, 13-30% fines
tan, medium moist. 25.0' Refusal-No waterT.D. 25.0'

Z16 10/6

30

35

LOG OF SUBSURFACE EXPLORATIOIN
LINCOLN COLORADO: COLORAOO SPRINGS, DA-_

l DeVORE GRANo JUNCTION . PUEBLO E

GOIEET3- JC NO.
GOLOGIITS



- BORING NO. B-21 C Lw U

.j ELEVATION: z cc

M LOCATION: offset 8' to N 3/10/87 z a
DESCRIPTION 8:30 - 10:25P. 25 -:)

No sample until 14.5'
Mill Tailings; fill, CL-SC, clay, sandy, silty,
low plasticity, 16-30% sand, purple stiff, moist.
Color change in end of drive, light gray to purple,-
light green material.

15 3/6 3/6 6/6
Change in end of drive.

2/6 3/6 4/6

20

22.0' 1/12 5/18

Alluvial, SM-SP, sandy, poorly graded, fine
grained, subround, silty, 13-30% fine, tan,

25medium dense, moist. ". 6/6 16/6

_ _ _ _ _x Free Water 26.5'

GW-GM, sandy graviel, well graded, subround, very 20/6 50/5
dense, moist to wet.

30 32/6 25/6 22/6

o 4/6 7/6 15/6

35

___L__________drive _to_38.5T.due3to cobbles.2.T.D. 39.0' -50/4."

404 I . **Km, Mancos shale, CL-Cl! clay, slightly sandyI silty, 6-20% sandy. highp lasicitv. gray. moist_. ..
blocky, very hard.

LOG OF SUBSURFACE EXPLORATIOM\

LINCOLN POLORADO: COLORADO SPRINGS, DATE 9/. $,
eVORE GRN JUNCTION , PUEELO, ,,T,



LOG OF SUB2SURFACE FXPI O~RATION
LN COL N COLORADO: COLORADO SPRINGS. DATE4'75

D9VRcGlAtIO JU?4CTION , PUEBLO "a 7



I -

\ -I

BCRING NO. 19-3 C 77
i ELEVATION:)

\\ j
C.' CLI, T ,

C2 LOCAT2:.0-5 W 3/7/37 p 22Z

C DECRPT ION~ *--cn I .) to 1 :20 2.

- -

SFill. (Eba--nknent); sandY gravel, fine to ccarse,1061/62/
subr~und = rmdu dens e, coars e gravels 1/ 262/

and cobbles throu;!.out.
____ ____ ___ ____ __ 4.5'

5 Mill Tail~ings; SM, purple, silty, loose, dry, wet 114,'G 1515/ 1.716
to saturated slime at 10.5'.

• ..

/6!f 2/6 3/6

10

-I-

116 1/6 116

2.6 2/6 2/6

20 !6 2/6 2/6

22.5'
klluviurn; SM, very silty, brour, loose, moist to 6/6 50/bcunc
wet, .gravelly to cobbley.

2: Coll ____________ T.D. 25.0' *

-**Auzer refusal at 25.0' on a large cobble Cmk).

30

35

LOG OF SUBSUFFACE EXPLORATION
INOLN GOLORAAOO:C0LORAOO 5pI~IN45, O

eVO E GRANO JUNCTION . PUEBLO

ENGIN EERS jc- N .C •aM0, -
4ElCLO13T ST



I

LOG OF SUBSURFACE EXPLORATION

SF= LINCOLN GOLonAOO: COLORADO SPRINGS.

I I1 v D V E GRA-40 JUNECTION , PUESLO
E N GINE E RS -

LOG OF SUBSURFACE EXPLORATIOI'|
I i DATE 61 - 7-91-m

IJOB fNC.6-9 --
I



I LOG OF SUESURFACE EXPLORATIO1r
1

LINCOLN ICOLORADO:COL3RAO 0 SPRINGS,.

0 eVOFR E IGRANO JUNCTION . FUE3L 1-.
EN'IIMCERS.

1 EOLO-SiS I1
Ic aC to. 3T- SD A T E Y -~

)



4.5' -o sand:
dese wet

Free ataer 6.0'

14.0'
)s shale, CL/CH, dark gray, very hard,-
weathered

T.D. 18.0'

LOG OF SUBSURFACE EXFLOPATICN

LINCOLN J COLORADO: COLORADO SPRING3.
QeVORE IGRAND JUJNCTION, PUEBLO.
ENdINIEER S. I
QECLOGI .3!

CATE 4/- 7-b7



z
C-

z

I.-

I

U.-
SW

I-

DESCR I PIN ON

Mill TaU--'';.S; SM4 to SP-SM, sand, poorl.y
graded, fine grained, ligh: yell~ow brawn',
medium dense to loose, dry.

Alluvium; s'ndy gr':els, well graded, clayey,

15•6
56.0 Lm; Mancos shale, dark gray,

very hard, unweathered.
'D-57'-7

LOG OF SUBSURFACE EXPLORATION

L.INCOLN I COL3RA0O:COL3ItAOO SPqtINGS*
p ev oR Er 1GA-40 JUNICTION . PUE3LO,
E N IIN E ER5 3
GEOLOGISTS I

DATE ý'- 7- 6



LL

ii
-J BORING NO. 21-J

u, ELEVATION:

T -

C C

LU.-
P

z,I-

&n
LU<I

Cu

9 :4,0-, P&. 16
Lu En ce1-6 1 3:45-DESCRIPTION R=esu.-.e 1:35-1.:50 _z

IL-

Z
wj

I-
U,o

de.-

0

Ti

5-

105

20

25

30

3A

5

I0

15

a,

1-

I-

C- U
- ± ~

M411 Tai!Lngs; SM to SP-SM,•, sand, pccry
graded, fine Z.ained, light yellow brc.a..,
med-um dense to loose, dry.

1t/6 14 /6

6/5, 7/6, 8.!6

2/6, 4/5, /16

3,'6, 4 /6

4/63/6, 3/6,

3/5, 3/6, 5/6

3/6, 1'/6, 5!6

3/6, 4/6, 616

416, 5/6, 7/6

5/6. 6/6, 5/6

5/6, 6/6, 9/6

7/6,5/6, 10/6
10/6

LOG OF SUBSURFACE EXPLORATION

K'I
f )LINCOLN cOLoRAoo: COLORAOO SPRING3,

DeVORE GRAND JUNCTION , PUS.LO
N'INECLrRS IOEOL0Ot)5T5

-

DATE



z
BCRtNG NO. 9-1 C ,

ELEVATICN: -

8:00 - 9:20 a.m. ZU.0

DESCRIPTION p•. 5 M 0

HiM42 Tailings; S, sand, poorly graded, fine
grained, silty, purple, medium dense, dry.

4.0'
Hil4 Tailings; SX, sand, pcorly graded, fine
grained, lig*-c bror, silty to slightl-y silty,
loose, dry.

13.5'; uigh: tan clay, black sand, small layer
purple clay.

16.5'; white, wet, moderately plastic clay.

01 -r Free Water 19.0'

Alluvium; sa-nd and gravel, well graded, red
brown, medium dense, saturated.

T.D. 22.5'

10:'6,1 11/6 12/6I
iI

2!6,

3/6,

3/6,

2/6,

4/6,

2/6,

3/6,

4/6,

1/6,

1/6

3/6

5/6

1/6

8/6

3/6

8/6,

11/6,19/6,

II

LOG OF SUBSURFACE EXPLORATIOI

jULINCOLN
DeVORE
[NG'4 ER

OLORACO:COL3RAOO SPRINGS,
RAND JUNCTION , PUEBLO , DATE ai-7-57~j

I 
11D T Y -I!

I iotc. 4--.00;s-7 I



z
C

C-

z

C,,
LU
cc

i-
i,

U-
C.)

z
ILI
C

3/:4/87 pg 9

DESCRIPTION- 2 :45 - 4:00

wJ

I.-

7-

z
0
U.

Mil1 Tailings; in:erlayered clay an! sand,
CL to SM; various colors pink, ligh: brooi,
loose to zediu dense, dry.

19.0'

; sandy gravels, GW-Cm, subrcund, medium

Free Water 23.0'

29.5' **
T.D. 30.0'

Km; Mancos shale; dark gray, very hard,
unweathered.

LOG OF SUBSURFACE EXPLORATION

LINCOLN I COLOR ADO: COLORADO SPqI'VGS.

DeVOR E GR6AND JUNCTION . PUEBLO.

GEOLOGISTS

CATE '- -



I.

Hill Tailings; SM, sand, poorly graded, silty to
silty, mco:led, various coloratLons, purple,
li&'-: br•n, medium dense, dry.

Purple (semi-liquid,
sa-ple.

viscous) last 3" of 15'

Stopped drillin; at 5:05 on 3/4/87 at 19.5',
will resume 3/5/87. On 3/5/87 at 8:05 a.m.
continued hole.

Free Water 23.0'

25.0'
sandy gravel, GW-CX; well graded, sub-

red to brown, dense, saturated.

T.D. 30.0'

i LINCOLNCOLORADO: COLORADO SPRINGS.

De'/OR E GRANO JU4CTION . PUEBLO,.
ENGINEERS*

LOG OF SUESURFACE EXPLORATIOt-

IF DATE 51- __

I 10 0 .4 0. V" .2- 9 -07 _T' - -T I



ECR1N G W.1 5 -CD

ELEVATION:

3/5/a7 1. L' _ Z -

DESRIPICN 3:30 - 5:10 pL. U.)C

Fill
Ea-z'.---en:; san.y gravels, suhrounded, merdium
dense, dry.

'.5'
Mill Tailinps; SIM to S?-SM-, sand, pco:ly graded,-
fine grained, sil:y to sllght!y silty, mc::led,
purple to ligh: brcur,, locse, dry to danp.

4 ;16,316,

11/6

3/6

4/62' 16,

10.0'
Alluvium; sandy gravel, "- • gradai,
rcunfed, medium dense, dry to damp.

sub-
15 6 17/6, 11/6I

Free Wa:er 14.0'
5/6,

17/6

23/6,

6/6,

32/6

4/6

20/6, 25/6

22.0'
T.D. 22.0'-9 1/2"

** Km; Mancos shale; dark gray, very hard,
relatively unweathered, damp.

I I - -

LOG OF SUBSURFACE EXPLORATION

LINCO LN ICOLORADOO:COLORADO SPRINGS.
c) eVO R GRA~4,- JUNCTION . PUEBLO .IP E NG EER 3

0- ̂  L 0134T

I ICATE~-78
Jco 4 •. I



I
U.

Mill Tai!.ings; CL to SC to Sm:, clay, clayey and
sil:.y sand, various colorations, purple, green
brourn, soft, moist.

5

Free Wa:er 8.0'

10.0'
Al..u.iu=; S'-S., san-', well graded, sl'-gh:1y
silty, red broa, loose, saturated, coa:ser
gravels from 13.0'.

15 I.
N

20.0' **
T.D. 21.0'

** K=, Mancos shale; dark gray, very hard, damp
to moist.

25

30

35

N

LOG OF SUBSURFACE EXPLORATICK
UNCOLN COLORADO:COLORADO SPRINGS, o T.'
ODeVORE GRAND JUNCTION , PUEBLO ,DTx-7-EN I I E T R JO B 140. ,'6 2 -10 ý-

0 ECL 0 4 3'0



I
ECRING3 NC.0-4 (4-D) 0W

ELEVATION: 
"

DESCRIPTION w0 7 2 W LU 0

PC. 7

H-4- Tailings; CL-.L, clay, sil:y, sandy,
light green brown., soft, dry.

1/6 I

5.0'

S?-SM; sand, poorly graded,
slightly sil:y, light broaw,
dry. Purple clay at 16.5 to

fine grained,
medium dense,
20.0'

8/6,

2/6,

2/6,

8/6,.

Z/6

01/6

4/6

2/6, 2/6,

2/6, 3/6, 4/6

5/64/6,1 5/6

20.0'

T.D. 21.5'
No Free Water

Alluvial gravels 35% (+#4). -
Auguer refusal at 21.5'.
Pulled out center plug to run-
geophysical survey, decided to
offsec hole.

I

LOG OF SUBSURFACE EXPLORATION

LNCOLN COLORADO: COLORADO SPRING3, Z/ 7AT 9- -7
pe RE GRANO JUNCTION , PUEBLO___________ ____________ODeVOR£ ,=ouc~;..=,o
S,,•.M.s • J c 3 0. Vo/4'. 6 -79-?S - -

Q E L OG( IST•



- I -

P
L-

C.

10-

7s

7

LU
-J

SCRING NO. 4-3-3

ELEVATION:-J
0

z

z
wj
C.

z

U,
cc

C', z
-T--

I L~utALitaN: it -ý easz 3/-,/di
C,,

0

?71
1

0I

I

DESCRIPTION Pg. 8

I..
I
I-
L

Mill Tailings, CL to SC; sandy, lig*.. green, bro. I
to light purple (10" layer), loose to mediu: dense,-
dry, change to a fine sand at 5.0', purple sandy .
clay and sand.

19.01

Alluvium; sandy gravels, G;J-GC, well graded,
subround, medium dense.

" Free Water 23.0'

g

3/6,

4/6,

2/6,

2/6,

2/6,

6/5,

16/6,

10/6,

18/6,

28/6,

12/.6,

8/5,

2/6,

4/6,

6/6,

5i6

9!/5

41/6

3/16

4/6

4/6

20-. I 24/61t3/6

ol

25

30-..

jI

19/6,

16/6,

3016,

13/6,

20/6

18/6

2316

17/6
I,
I.

- .4- ~ * I -

I

31.0
Kin; clay shale, high plastic, dark gray, medium
highly weath er, moist, blocky, benconite seam.=T.D. IN.0

to-

35-..
I I

II
LOG OF SUBSURFACE EXPLORATIQI

LINCOLN COLORAOO:COLORAOO SPRING3,

DeVORE GRANO JUNCTION , PUE3LO,
GENGINEERS.

I 1ATE 1/- 7- 97 7-T
LOG OF SUBSURFACE EXPLORATIOI

IjCG NO. 01 zI '5 - j-

I



MH1l Tailings, SP-SM, sand, poorly graded, fine
grained, sligl:ly silty, light yellow to br-.-n,
loose to mediu= dense, da=p; grades towar!s an
S?-SM, cleaner sand.

17.0'

t; sands and gravels, coarser with depth.
gravels to cobbles from 18.0'.

Free Water 21.0'

130 A#
6•e •Km, Mancos shale, dark gray, very

T.D. 3.T'.-: relat;ve!y unweathered.

LOG OF SUBSURFACE EXPLORATION

LINCOLN COLORADO:COLORADO SPRINGS.

OeVORE GRANO JUNCTION , PUESLO,
EN GIN ME R
GEOLOGISTS

DATE V- 7-57



Ii

i=

1-
C.IL

5.

10.

15

z
SCRING NO. 2-3-D

SELEV~ATION: -- = 1

C3 clI LOCATION: 12' north offset 3/4/87 1.-

>. < ~8:45 a.m. - 10 Lu W -z0
(n DESCRIPTI.ON P.6 2 U -4O

7
1

7
1

7

Hill Tailings; SM to SP-SM, sand, very fine
to fine grained, sil:y to slightly sil:y, yellow_
brown to yellow green, medi'r- dense, dry.

16.0'

Alluvium; sands and gravels, SP-SM to OW-CM -

coarser with depth.

7-

716,

3/5,

3/6,

3/5,

2/6,

3/6,

10/6

5/6,

3/6,

3/6,

:316,

1616,

4/6,20_

11/6

7/6

4/6

416

416

1016

8/6

4/6

19/6

23/6

-. ,

3/6,

I v, -- k, I

25

30

UJo'

ii

I 216,1 2/6,

5/6,

28/6

1116,

30/6,
29.0'

T.D. 30.0'

Km: mancos shale-residual soil
(CH), clay, highly plastic, dark
gray, hard, moist, bentonite seam
in tip.

-

35

'i V~~1 I - -

1LINCOLN
DeVORE
ENGINEErRS [L ilT

LOG OF SUBSURFACE EXPLOPATIOt

COLORAOO: COLORAOO SPRINGS,
GnANO JUNCTION . PUESLO .

LOG OF SUBSURFACE EXPLORATIOtI i

OATE A 7
I i

I JOB O.10v/294,: -J
I



*9

cz-BCRING NO. 2-F-3 !-,-cw

ELEVATION: -z

LOCAT'-CN: 25"east offset 3/3187 n

DESCRIPTION Pg. 3 . = U

5

[ Mill Tail-ngs; SP-SM, sand, poorly finegrained, slightly silty, light brzu-n, loose,
da=p. Picking up clay layers (2-3") wood,plastic.

1

__19.5' "t .. u.. a€

3/5,

4/6,

3/6,

2/6,

4/6,

7/6,

4/6

7/6

3/6,

:ing
,cry

4/16

bour
V.'recc

( %
a cc b.54

I

2/6,14/6, 6/6

Alluvium•- sandy gravels, well graded, slightly
silty, medium dense, saturated.

6/6, i0/6,1 1216

25/6 22/6, bounc i

-27 I'

Km; mancos shale, dark gray,
T.D. 27 .8' very hard, dry.

6.

I-

I.-

LOG OF SUBSURFACE EXPLORATICN

[jLNCOLN r.OLORADO:COLORAOO SPRINGS. DOATE Y-7
ELG11LEERS- JO NO.41



f

I
U-

5-

I O-

LU

BCRING NO. I-DE

ELEVATION: 4582.9
-j

0

cz

C.-

z

U,
cc#

C,,

i
U,

C

LUhr'-I

c-I

<I
E-32,650

J.1/Jdi 2:4ý5 p.m.

DESCRIPTION Pg. 4
I-~- - * A

Mil Tailings; SM, sand, very fine to fine
grained, light brown, medium dense, dry.

-_ 11.0
Alluviu=; sands, gravels to cobbles by 12.0'
S?-SM; sand, mainly five graLied, some coarser
(+14), coarser gravels to cobbles by 12.0'.

--- No Free water
Auger refusal ac 14.0'.

8/6,

216,

3/6,

10/6,

816,

3/6,

4/6,

12/6,

unce-

9/6

LS/5

IPA 91
0

91 L

9/6

50/bi

15-

I

20-

25-

7

7

t
1

LOG OF SUB3SURFACE EXPLORATION
LINCOLN COLORADO: COLORADO SPRIN;G SATC *-7-82
OeVOR E GRAND JUNCTION, PUE•LO, 

DATE

ENG•NEERS. JOB O..GEOLOGISTS 4f



zBORING NC. 2-C~i u -

ELEVATION: 4318C.8

LOCATION: N-59,650 3/3/87 9:OC-10:30 a.m. "' n z Z
4&. Uj 

0C

5.

10

15-

Mill Tailings; sand, S?-SM, pccrly graded,
fine grained, light brown, slightly silty,
loose to medium dense, moist, debris in 15'
sample; plastic, still primarily very fine
to fine grained sand yellow green to orange
coloration. Picked up an SC to CL lense at
16.5'; wood debris plastic also.

Free Water 19.5'

23.0'
Alluvium; sands and gravels SW-SM to OW-CM,
well graded subround, medium dense, saturated
heavy cobbles from 25.0'

27.0' kin; moncos shale, dark gra'y,
T.D. 27.8' very hard, unweathered

6/6 5/6, 5/6

2/6 2/6,13/6

2/6

2/6

3/61

4/5,1J4/6

2/6, 3/6

3/6 3/6

1/6,1 2/6, 4/5

I
1/5,

3/6,

50/bc

2/6,12/6

13/6

unce

19/6

I

LOG OF SUBSURFACE EXPLORATION

LiNiCOLN COLORADO':COLORADO SPRINGS. AE 7DeVOR E GRAND JUNCTION,, PUEBLO. .
E £N 31 CME Eco Ro S'' i'.M. Y
GEOLOQIrST



1~
I?•

BORING NO. 2-F u= L) I --i

ELEVATICN:" <

LOCAT.ZON: 11' east offset 313187 w

DESCRIPTION Pg. 2 U. w .
C. r. 2

I

P.i11 Tailings; CL/.SL, clay, silty, light browrn,
loose, da=p. Picking up coarse gravels to
cobble sized material fro= 5.0'. Auger refusal
at 7.0', large cobbles.

No Free Water
T.D. 7.0'

3/6,

416,

3/6, 4/16

12j/ 6 ,2 516

J - I - ~ -

LOG OF SUBSURFACE EXPLORATION

LINCOLN COLORADO0:COLORADO SPRINGS, DoATE 19'
ENGINEE ItS -JONO.GeVORE LOAGOSJUNCTON.PUESLO
COoLoOIST , ,9'5J!I

I



Fill; sandy gravel; GC-G:M, coarse gravel to
cobbles, red broow, subround, medium dense to
dense .4dP to moist, smoothed out at 4.0'.

Possible m!1±
.fine grained,
dry to da--p.

tailings; SP-SM, san., pc-r!-7 grade!
slightly silty, ligh: broan, loose,

N, san.dy gravel, slightly silty,
subround, medium dense to dense,

Free Water 17.0'

25.0' **

T.D. 26.5'

** Km; Mancos shale, dark gray, very hard.

LOG OF SUBSURFACE EXPLORATION

LINCOLN I COLORADO: COLORADO SeqMNGS,

DeVORE I'GRA0 JUNCTI.ON PUEBLO,
ENGINSERS •oCrOLOQISTS

DATE



BORING NO. 8- Zw

ELEVATION:

LOC.AZ:cN: 5' offse: west 315/5V7 pg 12 - -f cn c
DESCRIPTION 11:00 - 1:4 p.. W.'. .W 00

br'A !2:00 - 1:25 3..-.. = 0"-

- Fill
- ban'cent; SM.; sand, gravelly, bro'--,., mediu- den.se,

da=p to moist. 5/6, 16/6,

6/6,Mine Tailings; sands and gravels, SM; gravelly,
light brow., with scme purple slime at 12.0'.

20/6

3/6

6/6

6/6
12.0'

Alluvium; sandy gravels, well graded,
red broo., dense, wet to saturated.

subround,

4/6,

4 /16,

19/6,

26/6,

25/6,

4/6,

301/6/ounce

-T Free Water 17.0'

Wble (4"-6") from 21'-22', smooth at

N N

30/6

3216

bcunc

bournc e

- 22'-6 **
T.D. 22'-8

** K=, Mancos shale, dark gray,
relatively unweathered, dry.

very hard,

LOG OF SUBSURFACE EXPLORATION

LINCOLN
DeVORE
EN1I1'4ERS-
GEOLOGISTS

COLORADO: COLORADO SPRINGS,
GRAND JUNCTION4 . PUEBLO . I IDATE y-7-'

Ii 13c KO 0 2 9~
£



P
LL

10:-

-15

20-

W

BORING NO. -. ,- 1

ELEVATION:-J
0

z
C

C-

z

1J-
c,

U,

U.

U,

z
'U

'U

I.-
M,
z
'u

z
(q

3/11/87 4:00-3:10 p.m.
3/12/87 7:45-3:25 a.m.

DESCRIPTION Pg. 31I ------ r I - - - - M

Nc sa=;lin- until 16.5'

0-21' - Mill Tailings

- Mill Tailings, SC/CL, clay, low plastic, sil:y -

sandy, 16-30' sand, pur;le, firm, wet

SP/SM layers - still purle slime,

" damp

21-36' - Alluvia!

S?/SM, sand, poorly graded, fine grained, sub- -

round, silty, 16-30%" fines, br:•-.., locse, moist

21'

GW/CM. sandy gravels, sand, well graded, subroundl,
16-30% fines, brown, very dense, saturated

* -- Free Water 28'
28'

F L4, Hancos Shale, CL/CH, clay, high plastic,
- silty sand, 16-30% sand, grey, very high moisture-

2!61

- I -w~i- -

ml *.t
it
m~ jot
ma ci
mi
ml ~ei
ml Ct
it tot
allot
m~ 'ol:: I:
~

25-

30-

35.-

m WI •W

CI to,

:: I::!i I!!
ii I!~
I:: I::
I:~ I:I

2/6,

50,'3c

50/6

24/6

50/bc

50/1

3/6,

1/6

3/6

unce

16/6

unce

4/6

4/65

) ff.

i bounce

36'q

Bedrock recovered from drill bits
T.D. 37'

Total Depth
97. 0

40-
~I Ih -

LOG OF SUBSURFACE EXPLORATION

OeVORE GRANO JUNCTION . PUEBLO.

PI)ENGINRS. 
o JOB HC- j-GEOL0013TSI



OZ - Mill Taillin~s

Mill Tailin;s; SC,'S-, sand, pcorly, g"aded, fine
Erai.-.ed, very silty, 31-50'. fines, pu:rIe, lcose,
da=m

Gr ey

Hcgs: to wet

Tan sand laver

Inte:bedded •an SM, sand, poo:ly graded, fine
grained, subr:unded, very silty, 31-30% fines,
tan,. medium dense, moist

25'
Alluvial, Cv;/iC, sandy
rounded, silty, 13-30Z

gravels, well graded, sul
fines, brown, dense, wet

, Free Water
Incerbedded SM/SP layer

!
SM/SP, sand, slightly gravelly, poorly graded,
fine grained, subrounded, silty, 13-30. fines,
brown, vet

I

LINCOLN I COLORADO: COLORADO SPnING.S.

DeVOR E jGRAND JUNCTION . PUE3LO

OEOL.OGISTS



F.7: LINCOLN ICOLORADO: COLORADO SPRINGS.

IjDVOR E IGRAND JUNCT ION . PUEBLO .

t ENGINEER~S
GECLO'315TS



U.

5.

10~

15

BORING NO. -_ .-

4j LI ELEVATION:

SE3/1187 1:15-!:05 p.m.; 4:2r3-'.:"5 p..

cnDESCRIPTION pg. 33 *

ft
I-

p
III
I..
EL

0-32.5' - Ti/~

Tal.gs; S!1/S?., sand, pcorly graded, fine
grained, su~br:undled, sil:t, gravelly, 16-30%.
fines, tan, medium dense, dam.

Hill Tailings; SMISC/CL, sand,-po:rly graded,
fine graifned, subrounded, very sily:, cl~aey,
31-50% fines, purple, medium dense, moist

Interbedded pspi.-e ant! tan matearia

5/6, 6/56. bcun:

8/c. , I1-j 6.

I-

3/6,

3/6,

3/6,

3/6,

11/6,

3/6,

3/6,

50/boL

3/

9/6,

416,

4/6,

,I

815

4/16

15/6

1/6

5/6

6/6

f

b

9/6,110/6'La-

25-

30-

35-

;~ ~;; I
.~ ~.I

0. j*e

~
~~d1~uF

~i I~I
el * i'I
*' *t~
*I *jj

: i::
.1 *' I

I~ ~iJ
-1

r SM/SF, san
rounded, s
loose, wet

--

d, poorly graded, fine grained, sub-
ilty, 13-30% fines, tan to broa-,

rootlets
Free Water 26'

3/6,

5/6,

nce

3/6

15/6

3

3.5' -J50/boqnce
d

LOG OF SUBSURFACE
LINCOLN COLORADO: COLORADO SPRINGS

oeVOR E G1AN0 ,UA.U.CTION . PUSLO.
ENGINEERS-
•' E3LO' I0 T 3

I
EXPLORATIC
CATE

I -

II ca.140 v;',o f• -;5 -.7 I



zBORING NO. ,'. - .- (c:...: 'd) IO ,W U -

ELEVATION: < -

z U C_ Z -

DESCRIPTICN Pg. 33 ~cc:'d o- C)

35

40

K:-! ' l.-.c Shale, CLCH", cly h4gh plstcsandy, s4':-:, 13-10Z Sands, gray, wet

35'

___ ___ __ 3737' ýS1 C-n!6

37.0

50i bc-.ne

C .% I %
.'u / ol

44

!

LOG OF SUBSURFACE EXPLORATION

eVOR E GRAND JUNCTION . PUEBLO .__,,___,_,_..-,_-___

C E 0 L 3 RAA 7.11



- I -

-a

IL

I-

w

BORING NO.
z

0
c.

ELEVATION:
~. I

m

z

U)
<=w:

J

r.1 3/E2/S7 5:30-6:5 P
DESCRIPTICN z CA. z

U.'

w

'I,

0 Oi
C.)I

F=. 3'-,

13 4 C

5-

N
1%

N
N

* N
N

N
'I,

N

I-
[

0-iS' - Fill Tai!inas

SM/SP, sand, poorly graded, fine gjri.-.d, b,.
round, silty, sli- :ly g:avelly, 13-30* fines,
tan, loose, moist

"_ _ Free Water 8'

=iG:, sandy gravei, well. graded, su'r:unded,
sil:y, 13-20". fines, b:=-, ve:y dense, we:

- I'

1 0-

N

I-

5/5.

5/6

3 6;6, i0bc

6, g

4 16, 4 ! 6

50/3

N
N

N
N

*Ih

Interbedded - C;/C:!, S"/.?
50,' bc

2216 21/6, 36/6

22/6 29/6
-_-- .D. 9_18'

-T. D. 19'lib

36/5 i•

1

1
.1

25-

30-

35-

* - CI, Hancos Shale, CL/Ca, clay, hi;h plas:.c
silty sand, 13-30% sand, grey, very high
moisture

,

j

- I I ~

.1

.1

LOG OF SUESURFACE EXPLORATICN

LINCOLN IGOLORAOO:COLORAOO SPRING,,
Oe'VORE Gn1AAo JUNCTION ., PUEL,
CEqci4 E Z A 5I
QE-,Lo ;zri 7 J00 / ;F

1

ICATE -7$



P

L-
0.
C

5O-

Is -

ECRING NO. C~ -J

SELEVATION: z
C U; ~ ~

Locaticn: Of.-sat 31 eas: 31:2/37 1:0-: p.n.

C/7' R I T 1 N :50DSIPONP2. '19 -.

2

\. I.. 0-:2° - Fill

2/5.

Fl; S'.!/SC, sand, poo0ly gr•did, fina :in.'.,
. nu...., si:y claj:ey, 16-3C. fines, b. ,

med-l= dense, moist, weeds

7/6.

V
1%

N -

N.

N

N.

1%

-1 ".-- ... rave-'.y

D-a= to dr.,

Asphal:, concrete, WO., etc.

Fi1l; CL, clay, non-plastic, sandyv, gravelly.
16-30. sands, broun, hard, moist, asphalt,

Interbedded SM/SC and CL

_ _ _ 22'

CW/CM, sandy gravels, well graded, subround,
silty, 16-30% fines, bro,-n, dense, saturatad

-__- Free Wa:er 25'

SPI/SM, sand, poorly graded, medium grained,
slightly gravelly, subround, slightly silty,
O-LSZ fines, brown, dense, saturated

30' Refusal 30'

SC'. -.

V16.

1216,

30/b,

5/1.

9/5

19,'

22 /6

12/6

5/6

2 L/6

4/6

j

- 4 w *0I

25:

30-

*I .06

:: i:~
.6

0* ~0d*I el

21/6, 11/6,

1_.b

106
Vl I

2216,138/6, fbouni=

35-

8/6, 22/6, bounct

LOG OF SUESURFACE EXPLCRATION

LINCOLN G OLORAOO:GOLORtACO SPqING3,
So. OR E GRA!,10 JUNCTION . PUE3L3

CN'MI; 11 EER 3
0 1 L2 4 11T. 3

I CATE /75

I JC3 40. V/ = J, I



-I--

-J
i-

I0-

1-
CL

5-

15-

U:

ECR!NG NO.

ELEVATICON
Cj

c,

zj
Cj

w-

z

U.,
M

C-.0 3/17/87 1:30-3:30 p.=.

DESCRIPTION Pz. 36
i,

U-
C-

U5

C

0

I-
0

I.

I-
F

0-2' .1

..CE cly, ncn-pilastic, sand-.- silty, 16-30Z
sa-.*s, brow-, fir=, mnoist to we:, sli;htly gravelf

Iriterbedded SVC1', sand, pcorly graded, fine
grained, subround, silty, cla-ycy, 16-30'. fines,-
brcw-n, moist to wet

VFree W.atr) 9'
cW!CI:.!, sand-, gravals, wiell graded, sutzrzund-, -

Slightly s42Ilty, 0-..51* fines, brz-.wn, dense,-
saturated

S/!,sand, pcorlyj graded, fine grained, subrzunz
slignty silty, slightl~y gravelly, 0-15% fines,
brown, dense, saturated
GW./G*! and SF/Sel incerbedded

______ _____ 16'

3/1,6, 3/5,

3/6,

I/r

I w
i

I" ;.~ II
*.A et Er-
14.1 *., H
j*I .1 ~-
.4., *I

?.' '.' '.!I1I I I..
:i ::t Ii-

I f~r

.m

12/6,

116,

16/6,

4,' 5

4/6

18 /.! 6

bounck
[b * 1

- Refusal 16' r m- I C -"- ýý t n
I.S. Q

1..1

LOG OF SUBSURFACE EXPLORATI.O0

L LINIlCO0LNt COLORADO:COLORADO SPqNGS.
De'/oR E GnAtID JUnfc'1cN . PUE3LO .
CNGINEECRS

[ED GO021. 2 _73

I DATZ Y- ;ý

I2C0 Ndo. 4.2-770 J--7



I (rC. M: CuIPq"RFArF EXPt ORAMTiN

LINCOLNQR COLORAOO:COLORAOO SPRINGS, ~~ AE4--'

E N G -IaN. -



I1.

10

20

I

N

. ti sa-;les until 14.5'

0-21' - Mill Tailings

- Mi-i Taini.s; SC/CL, clay, low plastic, very
- silty sand, 31-50% D ines/sands, pu;.*.e, fir-,

moist to wet

Sandy-silt' layers, S:.l

z
BORING NO. - _ . _

U ELEVATION: 
- 'N

g - Location: Offset 14' east -J

2 2 3/iB/87 10:15-11:30 a.m.
DESCRIPTION Pg. 38 C_ m c 2 (

4%
4%

el

2/6,

1/6,

5/9,

3/6,

116,

4/6

1/6,

..?a1. 21' 9/6, 1 bouncf
l

! V:~:Vi V SM/SP,
round,
moist

sand, poorly graded, fine grained, sub- -
silty, 16-30% fines, brown, medium dense,- 50/boince

25

7
30-

35-

I
Slightly clayey, slightly gravelly

I--- Free Water 26' J 17/6,
17/6 120/6

;I; .

V3.0

V 1:1

V6 V,

I4
I

- CW/GM, sandy gravels, well graded, subrounded,
- slightly silty, 0-15% fines, brown, dense, wet

Interbedded GW/C. sand, SP/SM

14/6, 14/6,

I ---- -

bound

t

"1 ."4

LOG OF SUBSURFACE EXPLORATIO

LIfNCOLN
OeVORE
ENGIN EER3-I)GEOLOOIST-3

COLORADO: COLORADO SPRING3,
GRAND JUMICTION . PUEBLLD, I CATE 31-

J C.- ---------



LINCOLN jCOLORA0O: COL0RADO SPRINGS.

DeVOR E GRAM- JU-ICTION6 . PUEBLO
EMNjI.C!RS
0 EOL 0 1 TS



F

i-

C

5-

10-

S R.G NO. - J .)

ELEVATION: <

3/18i87 2:10-3:405 p.=. ,U (

DESCRIPTION W. 3.I- 'U

P2. 39 C. cc1

!

0-27' - M-41- Tai!l4-.s

Mill Tailings; Sr/S?, sand, poorly graded, fine
grained, subr=und, sit-., 16-30i fines, whi:e tc-
purple, med-iu= dense, moist

3/6,
316,

3/5,

5i 6,

6/6, 6/5

4/6,

Interbedded can - SIIS?
6/6j o/S

Yellowish tan color
Im

SC/CL, clay, low plastic, very sil:y, sandy,
31-50% sands, purple, stiff, Mcis. 5/6,

q

D

9/5

13/6
15

20

25

30

35'

Tan to purple, St/$S?

Interbedded color changes, tan-purple-pink

Purple slime to tan, SM/SP with 3' organic laYer-
in between

6/6,1U16,I

L.

8/6,

4/6,

3/6,

4/6,

2616

8/6

6/5,

I 10/6

7/6

516

9/6

516,1

27'
SM/SP, sand, poorly graded, fine grained, sub-
rounded, silty, 16-30% fines, brown, dense,

r ee Water 29' moist

I

9,,,

8/6,

boun Z
I.-

C'IC/GH, sandy gravels, well graded, subround,
slightly silty, 0-15% fines, brow.jn, dense,
saturated

Black sands

! I - I -- I -

LOG OF SUBSURFACE EXPLORATION

LICOLN COLORAO*:rOLORA0O SPRI. CATE A "
OeVORE GR.t.0 JUNCN, PUrOLOEF41-4 E .q E A C3N . -



LOG OF SUBSURFACE EXPLORATION

F~LINCOLN COLORADO :COLORADO SPRINGS*I evoRE GRA40 JUNC-.IOM , PUEBLO .

GECOLVAI.TS

I I DATE 3/- 7- 9;7

I 0O .4c Cý.Z A9 ?.T- -- I I



I-

BORING NC. 7 - 1-.

EL E VAT I N:

z
C

z
C-.

U.
u.
z

T.

wr

U
C-

I-
Cl,
2
w

U,
7-

z
z.

I

Location: Offset 12' west
3/19/0-7 8:E5-C:, a.-0.DESCRIPTION

Pg. 40
-- '--9-

:12. T 2.i~

- Mill Tailings; S'iSC, sand, pcOzr7 graded, fine
grained, subr:und, silty claye::, 16-30Z fines,
-pur•le, loose, moist

Free Water 6'
Slightly clayey,, SP/Sm, sand, pozrly graded. fine
graLned, subr.und, silty, 16-30% fines, brow,
loose, moist - - Organics in 4.5-6' drive, S?/S:-%,

- rootlets, etc., slightly gravelly
L GW/Ce-, sand;: gravels, well graded, subrcund,

slightly sillty, 0-15- fines, br=-:, ver-y de.nse,
IIt sa:urated

7 Inzerbedded C41'GM an! SP'S-
Highly weathered, K.M, Manros Shale, CL/C':, clay,
high plastic, sandy, silty, 16-30Z sand, grey, --

moist, thin bentonite layer

5/6,

2/6,

C 'r

41/6,

4 116,J 2 3 / 6

5/6

9/6

33,6

10/6

1

16 /6

7/6,

50/14

8/6,

T.D. 16:5'
16.5'

To ! E*-,g z

20

*K'I, Mancos Shale, CL/CH, clay, high plastic,
sandy, silty, 16-30% sand, grey, wet

25

30

35.
.L a..

LOG OF SUBSURFACE EXPLORATICN

LINCOLNCOLORAOO: COLORADO SPRIN4GS

OeVOR E IGRAND JUINCT ION I PUEBLO,

E~ri4EERS
1- 3OEOLO'JI5rS

I DATE

ics O ".



I-

15-

BCORING NO. -..: - ;-

ELEVATION:_j
C

uj4

z
c

z
w
c_

Lu
U.,
z

I.-

I-u

cn z

LU.

z
ul

z
0
0

LoCatiOtn: east, 9ý
3/19/3 2:00-::In :* P 10

0 ES9 PT ON

scuth~ of. G-29

Pg. 42

0-3' Fl
S S:'!,:SC, sand, pcorly graded, f ine gra -nad, sub-

rcund, silty cla:-cy, 16-30^. f ines, br3,.n, mod".*uF dense, damp, slishrty gravelly
CL, cla-Y, medium plastic, siiry sand., 16-30Z sand;

~j- brzwn, sriff,.toistr, s ighty gravellyrIn:erbiedded S-!;'SC and CL
r Concrecia, asp'h'alt

rRefusa. 8' -

5/5'

7/6,

6/5,

10/3

611-

5/1

bc u rc

25-

30-

35-

LOG OF SUESURFACE EXPLORATION

'lIORE
L 0 e 1/ 0 R E

ICOLOflADO: COLOR ADO SPRI IGS,GRAND JUNCTION . PUE3L3 I
ý7

DATE 7-.F If

JOB 640 '1/ .Z ?-YF' 7



(-'
,OZ

BORING NO. - "- O'

ELEVATION: cc -

Location: Offset 5' south of 33-F ' i
ESITIN 3/19/87 U I U LU 0 0DSRPIN Pg. 43 a. = 1-01 U

Ii

0-22' - Junk Fill

Fill; SM/SC, sand, poorly graded, fine grained,
subround, slightly gravelly, silty, clayey, 16-
304 fines, brown, loose, damp, rootlets

Fill; CL/CH, clay, low plastic,
slightly gravelly, 16-30% sand,
danse, damp

silty sandy,
brown, medium

u

J
_IInterbedded SM/SC and CL

Concrete, asphalt, steel, wood, etc.

8/6,

5/6,

6/6,

3/6,

9/6,

11/6,

5/6,

6/6,

5/6,

7/6,

3/6,

5/6

7/6

8/6-

.5/6

3/6

4/6,

19/6,

4/6

7/f

22'

Refusal 22' T.. * B-' Oep t h

LOG OF SUBSURFACE EXPLORATION\ .

UN OL COOAO CLRD SRNSOeVORE ~ ~ ~ C GRN-VITNPEL

'. 0 NC. I
DATE .- 1-7-8'7 I

14
1n-W3L4W.0ý1AW~3->iW 9t:TT 06, TS 1)0

r-, ¢j



I

I
I

I

LINCOLN CýOLORADO: COLORADO SPRINGS*

yeORE 4R-4 JUNCTIOll . PUEOLO*

G('3L 01 ITS

LOG OF SUBSURFACE EXPLORATION

I I CATE 31-7-,Cý7
JJCI "C. V/;z 1 1-Y

I



- , - T * I--

BORING NO.
P

C.
LU
c

-:- .. - _ -.

-J
0

tU
--

ELEVATION:

OW

4z

'U-

A

3/19/57 3:45-3:50 p.m.

DESCRIPTION

I-

C',

z

U.,

0.

vI.
-Z

p2. 45

0-V' - Junk Fill1

S,- .....-.-. . -C---..-

1o.-

7
15

20-

25-

30-

35-

Ref-jsal 5'

....................L .1- -

I LOG OF SUBSURFACE EXFLORATICI'
I ____________________

•LIFICOLN COLORADO: COLORADO SPRINGS,

oeVORE GRAND JUNCT ION * UESLO.
1 NGINCERS.
GEOLOGISTS

k

I jDATE - '7
1

I.O40 -9?- I



IL.

II.
c

BORING NO. -Z -

ELEVATION: > Z
IM~~ ~ ~ ~ ~ --3/9373554:5-wc

DESCRIPTION F-. 46 ww 12J Q

5-

.ZO sanples urit2. 15'

0-9' - Junk Fill

N

9,
-U __________________

10-

15-

20-

25-

30-

3,5'

Refusal 9'
- - - ~ .11

C, *;

~& .4

LOG OF SUBSURFACE EXPLORATION
• LIPCOLN COLOR ADO: COLORADO SPRING$,

OeVOR EGRANo JU1rCTION . PUESL.
iMGINCO RL •1J F - GIENLOGISTS

CATE V'-7-967-



- F - *. - Y - - -

BORING NO.

LI
P

W

w

5-

10-

15-
7

20-

25-

30-

35-

ELEVATION:-j
0 Lu

z
C

LU
z
LU
r_

Uw
U
z

U,
M'

- h
C- 3/19/87 4:15-4:40 p.m.

DESCRIPTI"ION Pi. 47 'U,
z
LLu
r_

C,,

0-18' - JunA Fill

CL, clay, medium plastic, sandy, gravelly,
16-1.0% sands, brawn, film, dam;

Con~crete, as-rhlt, wcod, steel, etz.

SM, sand, poorl.y gra-ed, fine graine!, sub-

clayey, 16-30Z fine~s, tan, dense, damp

4/6,K 2/6,1 516

1is 5015 K
Refusal 18' ?*jC'*~

lES.0

L.L - - - -

! LOG OF SUBSURFACE EXPLORATIC!\t
LINCOLN COLORADO: COLOR ADO SPRINGS.* DATE ~.~'

oeOE GRAND JUWCTION * PUE3L3.

L 1 4OLOGISTS IO -o I~ ~s--



I

I ECRING NO.

ELEVATION:

Location: 6' north, 3' east, 1'6"* h±l;'e:

DESC~PTICN3130.'S7 2:35-2:;35DESCRPTIONPz. 48

0-31' - Fill

Fill; CL/CH, clay, medi.u plas:ic, sil:,,- sandy,

16-20% sands, brao., stiff, moist

Grey, calciu=-carb-nate, ir:n

so

10-

" __ _" Free Wa:er 8.6'
Alluvial, SP/SM, sand, poo!ry graded, meiium
gra.anad,.sub.-:un-J, silty, sl;Zitly Z-r-:e-'e.7,
16-3C'. f ines, brx':.n, d '-.-d, sZ t ,.
Alluvial, G;:/G:-:, sandy gravel, well gra.ed,
round, slightly silty, 6-!!% fines, br:'.,n,
dense, saturated
In:erbedded GW/C:.! and SP/S:*!

15'
Refusal 15'---------..

15

20

25

30

I

I

i

9,.

le,

35
*

LINCOL N I OLORADO : COLORADO SPRINGSI DeV'/R E_ GRAMD JU4CTIOPI . PUE3LO
I (N;1SE R5 * JI

GES 'LO413-

)G OF SUBSURFACE EXPLORATION

I DArE Y-7-97
NC ~z995-.T

I



eCRING NO.

ELEVATION:

U-0

-U.
C. LU

0
u.

Lccation: Offset 2' east 3/100,'0.7 4:1ZO-.':50 Pnm

Pg. 49DESCRIPTION

5

Fil!; S., sand, pc;.Zfy gradL.!, f.n.e grain.e, su'-
round, sligh:-!y clayey, silty, 16-307. fines, bro*loose, moist, rootle:s S'..'SP, gael-
san. pcorl.Y gradez, medu .,ran•n'J, sut-a.., .

5-.Free Water slightly silty, O-!3"_

finas, br.u-n, dense,
wet

Alluv•al, G'/.I, sandy gravels, well grado,., sub-
rouni, slight.y silty, 0-15% fines, brzun, very -
dense, saturated, claystane fra;=en:s, sli'.:hly -
clayey

16' -
KM, Mancos Shale, CL/C!1, clay, high plastic,
slichtly sandy, 0-15*" sand, black, very hi;h

mo isture-
T.D. 17.5 T l. h

2/6,

3/6, 12/6,

2/6, 3/6

19/6

1/3

2QS/6

3/3

.Oi6,z2//6

19/6,136/5

A

L 11/. I bounc ý

j

el,

f
|

a -!.

LOG OF SUBSURFACE EXPLORATIOt,
LINCOLN COL.ORADO: C:•OLORAD SPRING3, XA1 -•

ReVOR E GARNO JUNCTION , PUE3L0L . C

COOr OtOOGIISST.



1~T~"~

BORING NO.
,4¢ o :;

ELEVATION: W

z
UJ
C.

z

U,
wL

Location: Offset 28' nor:h
3I'1iJ8? .8:30-. 1Ar -

*D ESCR17T ION z

z
C.

w

I-
C,,
z
w

C-)Pg. 50

0-3' Fill

Fill; CL/CH, c!3y, hi;h plas:Ic, s=li ... ly sandy,
0-15% sand, bron, firm, wet, ircn,-rool.e-s

Free Wa:er 5'
5,

Alluvial, cGuICH, sandy gravels, well graded, sub-
round, slightly silty, slightly clayey, 6-:2%-
fines, brown, uied-u- dense, saturated

Alluvial, S1Ssand, pcorly grad-.d, fina
grzined, su':ound, sjli-g!-.:y si.:-'y, 6%f-in'2s,-
brc~n mediu dense, sat..raa

Interbedded GW/C:3 and SMiS?

____ ____ ____ 16'

3/5,

716,

11/6,

S11!6,

3/6, 2/6

7 ,' 6
10/6,

2 _5/a-, 13 0/6,12 28/5 6

20/5,

50/5

18/6,H 38i's

T.D. 17' T t-.

*K%, Mancos Shale, CL/H, clay, high plastic,
slightly sandy, 0-15% sand, black, very high
mois:ure

l

a

1

K; lLOG OF SUBSURFACE EXPLORATION

LINCOLN COLORAOO :COLORADO SPRIN•GS CATE s- -5.7
OeVOR G GlANO JU4CTION. PUEBiLO.

[ GE=LO413TI



z
BORING NO.P

LL ELEVATION:

C

LU
z

LU

Uj
M'

1187 9:45-10:30 a.m. I-

z

U.

CM,
z
LU
0

LU

I.-
C', z

0
C DESCRIPTION Pg. 5SL

I-
5

0-2'-Fi.l1. Fi•lj,CL, clay, med-•m plas:ic, sand:,'-
16-301. sand, brow-. stif., wet,
gravels in 1.5-3.0' drive

____ _ Free Wa.=er 5'

S,;/G.M, sandy gravels, well graded, subrzund, slightl..
silty, 6-12% fines, brc-w., dense, sa:urated
SPISM, sand, poorly graded, subrcund, slii'.-.'y sil:z-
6-12. Fines, brown, very dense, saturatead

In:erbe'dedd SPiS'! and G,'4/G.!

, _ 12'

K.., Mancos Shale, CL/C., clay, h±j., plast-c, sand,
16-30= sand, black, very high mois:ure

____ ___ ____ ___ 14

T.D. 14' r .:,÷ .o 1:

1a .' 12

3/6, 4/5, 12/ 6

.1./6,117/6,1 23/16

10,

50/15

124/6,J635/6

15

20

25

30

35
. I

I
LOG OF SUBSURFACE EXPLORATOION

LINCOLN COLORADO: COLORADO SPRINGS, DOATE

rI]-)OeORE GRAND JU""CTION . PUEBLO



BCR!NG NO. :-;.' _ -

N:

z
0

w
z
C.

U.1z

ILcI-
10: 53-11 :20 a m. o._-.

U-
C-,
a-

I-
C,,
zw

wLL)

U'.
00

D ES C' RIP T 10 1` piz. 52
- I.- *I-

r-31--

:01

!:., *.I

£

0-6' - Fill

sub:cund, s'Ilty, claycey, 6-20". finies, brz:.n,
wet, rcc-,i'ets

"r Free ¶'Vacar 5'

Alluvzial, c*.io:*r, sani.y gravels, wiell graded,
sub:ound, slightly silt7, 6-121. fines, brz:-.,
dense, satura:ed

- 9'
KM, Manccs Shale, CL/C:H, clay, ncn-plastic,
sanl!y, 16-30"% sani, black, very high mciscura

T.D. 11' 1

1/6,2 16. 1/6,

50 /`3

IS/6,! 25/6

f~LINCOLN COLORADO: COLORADO SP91.4'13.
oeVOR E IGRA'I- JU!ICI'IION . PUE31-0
ENINE!RS -

0 EOL.o1 01T 3

LOG OF SUBSURFACE EXPLORATION

I I DAT~E Y Y- ~7-1-7

1 -00 n., Z' ? 5-ý7 I -ý



r

I- - - T r :

Ul
-I

I

20-

UL.'
BORING NO. -:.- _ -;

ELEVATION:jN
0

U,

C

LU

=U

LU

z

C,,C.:2;, 3/31/87 1:15-2:35 p.m.

DESCRIPTI1N

i-C-
I-

in2

z

LU

z
0

P:z. 53
-- N - -, - - &

'N.
0-21.5' - Ff11.

Fill; S"/SC, sand, poorl.y g:adcd, fine grain.d,
sli±;hly grave.ly, sil:y, clayey, 16-30". fines,
br:=,.n, medium dense, moos:, cencre:e, asphal:,
plastic, plastel, etc.

SP, sand, fine grained, pcorly graded, s g.•.tly -

silcy, 6-12% fines, tan, medium dense, damp-some.
purple color material

Fill; C., clay, low plastic, s-n-:", slizh:y'- -

gravel!-, 16-30"4 sand, br:wn, sti'ff, da-p, odor -

Inrerbedded -- :e:'als in fill pile

2/6,

9/16

8/6,

4/6,

3/6.

7/6,

N
~1~N

K ~*

[
Ii
L

7/6

4/6

141'6

5/6

5/6

2/6

6/6,1 11/6,

N
i/S, 1/10

1/6,1 216,

25

rl 21.5,
-*'j_¶ j Alluvial, V./G41., sandy gravels, well graded, sub-
V" I: Free Water 23' round, slightly silty,

6-12% fines, brown,
dense, saturated

____ _ _26' "

2113 21/6 bounct

;I T1~ 27' 29/6, 150/21
1
I
I

35-

Nt-
T.D. 27' Total Depth

27.0 '

*L44, Mancos Shale, CL/CH, clay, low plastic,
sandy, 16-30% sand, black, very high moisture

-b-N.--
1 I

I

I LINCOLN ICOLORADO: COLORADO, SPRINGS.
OeVCR E GRANO JUNCTION . PUE3LO .

4 E LN9C1 ST •

LOG OF SUBSUPFACE EXPLORATION

DATE Y- 7-s
JCO- NO ý '

I



SCRING NO. ' - U,

ELEVATION: Z

313/87 8:30-9:35 a.m. ' C f

DESCRIPTION . 54 c.

fl
0-3' - Talli-nas

i

Mine Tailings; SM/SC (CL), sand, fine grained,
pcorly graded, subround, very sil:y, clayey.,
31-5G"0 fines, pur;le, loose, moist

8'

" Free Water 10'

Alluvial; SP/SM, sand, poorly graded, fine
grained, subround, silty, 13-30.1 fines, brw-n,
very low moisture, rcotlets

Slightly gravelly

GW/GM, sandy gravel, well graded, subround,
silty, 16-30% fines, brown, medium dense,
saturated

5/6,

2/6,

4/6,

5 1 A.I

0*

V'

516,

3/6,

5/5,

7/6,

5/6

3/6

1/6

7/6

14/6

14/6

4/6,

10/6, 6/6 0

20
*

20'
21' J 12/6,

50/6

T.D. 21'

,21 .0 -
*K:!, Mancos Shale, CL/Ci, clay, high plastic,
sandy, 13-30Z sand, grey, very high moisture25

30

35
I

~"'mwLI~N CO LN COLORADO: COLORADO SPRING S,

oeVORE GflAND J.JWICTION . PUE3LO,
ENINEERS -

DGEOL301ST.3

LOG OF SUBSURFACE EXPLORATION

I OATt /- 7-47

JO0 40. Vz/ f7-I



F CS BORING LOG
1~zTvE~ c

BN.GJT N A6.1E GDATESTARTED --/

H *OLE NO. 2 0 0  -ENGINEER G.M. I~.~ DATE COMPLETED 3ili 9!Elo

IELEVATiON-Sei& Ficure COORDINATES-SC-S ficuLre 5 N ____________E

DRILLING C-mp.ANY GTL RI 5DRILLER Pete.'Erd

rYPE OF BORING mcllow stem aucer
CLASSIFICATION OF LAYERS (UNIFIED SOIL CLASSIFICATION SYSTEM)

4 I

DEFTH SOIL S

From To SYMEOL SOIL DESCRIPTION

0 6" Cover

6" 13 Tailinas, beach send

13' 18' S1ies. l~ve'd•, h!t.g', r e:-•. ?nict

18' 19' Send. tan ard br~nwn' wot

19' 2315 Gravel. IvediuM ant4 Co~rce. csandv

J !.cobl•Ibu~d,-sat 711--' Refusal

. _CLASSIFICATION OF INDIVIDUAL SAMPLES

)EPTH BLOW TYPE SYMBOL MOISTURE SAND GRADING BEDROCK COLOR COMMENTS

I Tool CO UT

4" 14/12_ CAL_ X _Tan TaiInirr
i -3/12 CAL , X XITAn -TAilings

14_ 8/12 CAL __ X X X I_ avende Slimes~thinaree.

w IQ, 9n2/2 rO8 15 Tin brow/ Sand..silty ba,

CAL - 2 I.D.. 2.5" O.D. Drive Sampler SS. - Standard Split Spoon ST. - Shelby Tube
DEPTH TO WATER TABLE AT BORING COMPLETION

DEPTH TO WATER TABLE- DAYS AFTER COMPLETIONOEPTH TO BEDROCK



BORING LOG

'co0. GYT NA:.ME CGren juci~ ICA

N 201 ENG;NEER G-V. & IL 0. DA

LEVATiON SE. Fic=_ 5 COORDINATES SeS •iC,..,,e 5

DRILLING COM:PANY__G_ ____ L RIG_ DRI

TYPE OF BORING Holow stem, aucer

TE STARTE:) '.:':

TE COMPLETE.4 • !'

N E

LLER Pe-,/Ed

4 CLASSIFICATION OF LAYERS (UNIFIED SOIL CLASSIFICATION SYSTEMJ

S DEOTH SOIL
Frcm 1 To SYMBOL SOIL DESCRIPTION

in rnym,-. clay- cp-4V mnict

6 18' i Beech saed. mopft,- thin slim.es. 6" @ 13'

L 19 _ n. fin- & .. i.n. tan. wet

1"1, 2 7 Gravel_ L-.v! ,,,m and r•rce. sandy

_27 2 _ __ dock avctnr hard

_ __ CLASSIFICATION OF INDIVIDUAL SAMPLES

DEPTH BLOW TYPE SYMBOL MOISTURE SAND GRADING BEDROCK COLOR COMMENTS
[Top) COUNT -.iU

a :- -if M. 0"a-40

7/1 CA:- - -, x bite -c sand

91 6112 CAL x/ I x X1X"
I ,

"14 6/12 CAL _ _ XKX" " (6"slimes)in

19' 5112 CAL - No recovery drv

CAL - 2- I.D.. 2.5 O.D. Drive Sampler SS. - Standard Split Spoon ST. - Shelby Tube

DEPTH TO WATER TABLE AT BORING COMPLETION 16

DEPTH TO EEDRCCK 27 DEPTH TO WATER TADLE. DAYZ AFTER CCM.'PLETICJ



t~UR1z LOG ,...--..

S'KO , '. "- N•AE Gr-: J 'nDA

kCLE VZ 22 ?9E ~V L D A
-VATION _- F•Cpe 5 CDORDINATE5Se, ='-cure 5

DRLING C_•______,_______ ____RIG _ _ _ _ _DRI

"TYPEOFSORING !olicw ster aucer

TE COMPLETED ~

LLER Pete/Ed
E

CLASSIFICATION OF LAYEPS (UNIFIED SOIL CLASSIFICATION SYSTEM)

DEPT,H H SOIL LSOIL DCRPTIC
From. - SYOL -To I

0 8' Slimes, very soft @ 3' (6" cover, sandy, clay)
3' 8 __ Clay, sandy, silty, wet, black stiff

__...._ sandy @ 7' in ST; push
: 8' 11' ______ Gravel, sandy, wet

11' 13' Sand & weathered claystone, wet

' 24' Bedrock, clavstone, wet, haid to very hard lenses in layer

~I. I- 4 I
1 4

-4 4 9

2i~ ___ ____

- tI I I I II

I
...._____ CLASSIFICATION OF INDIVIDUAL SAMPLES ..........

S\ BLOW TYPE SYMBOL MOISTURE SAND GRADING BEDROCK COLOR CCOMMENTS
I COUNT J...-..... ....

jjj - (Smells)
U. "" organics

tfiI
16 y vI An RAht-k SAndv- tiltv r1aN

ST f x x x 8o a1 UI $1 IS

-0/1 rw I Y Y 8s X Erev!Bl Bedrock.firm
;.012 CAL I- -I I No recovery

. -

.2.5" 0.0. Drive S•ampler

IEDROCK 13'

• i 

! P • ,,

SS. - Standard Split Spoon ST. - Shelby Tube
DEPTH TO WATER TABLE AT BORING COMPLETIN 6!4L
DEPTH TO WATER TABLE-____ .'" D- ..



L.) Ih 1 LO -
Z 7: S 7:

S,'.. G `- t¢,.'E . U" -. : DATE S7A.TEA -R

*.•. 2C EN :,;NE- - . !.. . DATEC ,P'ETE,:

,TION Cee Ficure C Z;;RZINATES - N E
DRILLING CCO.O.PANY GTL RIG 5 DRILLER Pet-!E'

TYFE OFBOFING H:iC'w stem auoer

CLASSIFICATION OF LAYERS (UNIF:ED -0-=:L CLASSIFiCATION SYSTEM)

DEPTH SOIL

I Frc. I To I r.I=UL

6" 3' S1 imes

3' 12' Gravel. s•nd,

12' 14' clayv. ga-fy. wz*. bl1ck, mz.4iu,- Ctiff

Notes:

I. coarse orvel 3'-12' (1/2"- 2")

2. cavina in, irmtossible tosa-nle

_ _ _CLASSIFICATION OF INDIVIDUAL SAMPLES

DEPTH BLOW TYPE SYMBOL MOISTURE SAND GRADING BEDROCK COLOR C0M ,.4EJTS
op) COUNT

-E C*

'(coarse)

41 11/6 -CAL xN_ No recovery

, ----------

L"• 2".., 2.5" O.D. Drive Sampler ,SS. -Standard Split Spoon ST. - Shelby Tube

DEPTH TO WATER TABLE AT BORING CDMPLETICN 7'
1 TH T BEDROCX _ DEPTH TO WATER TABLE - DAYS AFTER CD:.,PL.'TC-CN
i



-EORiG LOG

; G * -- ,

." °
P:.- Z : .i•- ;;;'. Z N:.V 2 CCA'

2;ILLING COM••PANY _TL R!G,_.._.__ DRE

;YPE OF -ORING f: , cw sten a.er e..

T T ;:.T XE Z ~ r

TE COM,,'PLET.ED I

N E

"LRPetelEd

CLASSIFICATICN OF LAYERS (UN;FIED SOIL CLASSIFICATION SYSTEM)

fro-, SO-IL SOIL DESCRIPT ION

t6"1 6' Slim'es. -wet @ 4

i 61 -- 9- ___ Clay. sardy. black, nedumstiff, wet

17'171 Gravel, sanjv wot, toerse
1' -11 18 Send, nedium, coarse

-III
Notes:

I I I B I4

1. yellow and green oxidation occurred on CAL. samples within

minutes after exposure to air after last drive

CLASSIFICATION OF INDIVIDUAL SAMPLES

SNBLOW TYPE SYMBOL MOISTURE SAND GRADING BEDROCK COLCR CC MMENTSICOUNT -________

1 raX l avende- Slimes

15/1• -L -L - Igravel no recovi

50/1" SAL .... No recovery

I

-y j
I

I-

---... F_ 1 11V li i __ _

.2.5" O.D. Df ive Sampler

BEDROCX A'.

SS. - Standard Split Spoon ST. - Shelby Tube
DEPTH TO WATER TABLE AT BCRING COMPLETION T;'

DEPTH TO WATER TABLE - D..": .



r
V! -a!,

E0R iNG LOG

No. C7T NrAME G"-.'." *' DATE S.A2.TEZ_: Z
• ,-- N . -0; z,;;;E CA-l • 0.D T 7.-P;, 7=L -

. .. " -N Q E "'1

ELEVATION S-- FSicj" COORDINATES See e _C_ _ E

DRILLING COMPANY -TL RIG DRILLER Fet'o E

TYPE OFBORING .i ow stem aucer

CLASSIFICATICN OF LAYERS (UNIFiE.:) SOIL CLASSIFiCATION SYSTEM)

I DEPTH SOIL S

Frem T To SYMOL SIL DESCRPTICN

L L' 1/2' 6" sandy clay cover

1/2' 1' S1imes
1 4' 4_ Dark orav, clay (very sandy)

4' 11' Pieces of wood (8' deeo) and sticks, light gray clay (very sandy)

1112 19' Gravel (sandy) - Refusal

I

___ .I, Well••u 15'-16' deev'- gravel caved in at about 15'

_ __ CLASSIFICATION OF INDIVIDUAL SAMPLES

DEPTH BLOW TYPE SYMBOL MOISTURE SAND GRADING BEDROCK COLOR COMMENTS
ITIDO COUNT

I m

___ >- - - • .A! - -- ... .. _

4' 6/12 CAL _ _ X X X Beige Slimy white calc.
.- - - - -- XYellnw rlyvevy gnd.

r-A211. rI L I x X 60 Gray Wood/oraanics

-. jilt
., - 9 V.u. -,. . wrive ;,mpler

" DEPTH TO BEDROCK

55•. -- anoard -,plli Qpoon Q• I. -- ,.heiby I utIe

DEPTH TO WATER TABLE AT BORINJG COMPLETICN _____

DEPTH TO WATER TABLE- DAY AFTER CC'.TPLETICN



a. .e 6-- .

E*OR..G LOG

Ju r-~ n.a C:. ... I'7E STAR.~ Zn

CLE SN. 20T EO,'E Gr C.V. & 0AT.E COMPLETE-- 2.',

ELEVATION S . 5 COORDINATES Se- FIj-'cre 5 N _--E

DRILLING COMPANY G'L RIG 55 DRILLER Pete/Ed

TYPE OF SCRING Hollow stem. auger
CLASSIFICATION OF LAYERS WUNIFIE-0 SOIL CLASS;FICA•TION SYSTEM)

S DEFTH SOIL CIPTJON
From I T. $ M 0v'' •L SCI L DES!" IPF O

C 3-6" 3 to 6" of cover. very sandy clay

6"1 18' Beach sand

12'_8' 21' Gravel

21' 22' Gravelly sand

22' 26,' Gravel

Sh•-pl at 26.5'
IAS__ __ __ __ __ ______,.I

__ wp1l inrct 1'e (a 21 ft',

T BCLASSIFICATION OF INDIVIDUAL SAMPLES

DEPTH BLOW TYPE SYMBOL MOISTURE SAND GRADING BEDROCK COLOR COMMENTS
I rTDO COUNT I - -

E V

-z uD L-7 bt 60 -c

1 X Lt.grey Beach sand
I I to beig

go 5/12 CAL. v. x x Xf S Same Beach sand

14' 6/12 CAL _X X X 5-" - .. ..
'R"' "4n I r, ! CA X X X X Gravel

4' - " ;1 No recover;

4 ,,
-'••l €.LJ., •.; U,.L.J. wrlve aampiIr QQ. Stan[jarg Qpli poon Q J. - Qneloy I uuc

I
I &)EPTH TO SECRCC., )M

DEPTH TO WATER TABLE AT BOP.IhG C0MPLETION

DEPTH TO WATER TABLE - DAYS AFTER COM.PLETION



- - ... - . r, * S -
*-.

*. *

ECOF;NG LOG

.N_. o -_" E;N;NEER A.V. & L.O.

.V ATION _E COR-IN ,T' SEE ... U .

zRiLLING CoMPA:Y GTL RIG 55 ORII

TYPE OF BORING Hcllow steml' aucer

-: . .. . -.. ..- :. - :

N E

LLER PE.t4E '=_d

CLASSIFICATION OF LAYERS (UNLIFIED SOIL CLASSIF:CATICN SYSTEM)

DEFT SOIL SOI D
From To SY',',EOL DELRITON

6" 1____Beach sand. moist. e

24' *Slire_ (3 to 6" levers of alte-nat~nc s1Irne are fine tailinc_)

24' 27' Gravel

27' 28' Sandstone lenses, hard *
28' 29' Shale, very wet sandy lavers

Notes:

1. Well 2::roximatelv 29,

* _CLASSIFICATION OF INDIVIDUAL SAMPLES

1EFTH BLOW TYPE SYMBOL MOISTURE SAND GRADING BEDROCK COLOR COMMENTS
Top) COUNT

C

4' 8112; CAL ,X X X Bei e Beach sand
V AlI " BeHch sand
W• 711-2 x_• I. c B hAnd-

Q' r i 111 rI M V Y Y Y •rh •Bnd

- 3015 CAI . x XGre (dist.
301 1 SS i . XIGray Shale *%Aeth~n

CAL - 2"I.D.. 2.5- O.D. Drive Sampler SS. - Standard Split Spoon ST. - Shelby Tube

DEPTH TO WATER TA3LE- AT BCRI:*G C.0:MPLETICN _____

DEPTH TO WATER TABLE- DAY' AFTER C?.MPLETICUJ28'PTH TO BEDROCK



E.OSRING LOG

E!..EVAT iC-i 5:z :e CDOOFINATES 512- FCl'e 5

DRILLING C.:,PANY GT7L RI. E DRI

TYPE OF CBRING Hcilow ste:-, a•cer

-A= T ".::0
T E C=M ;T .-- lot, E .'E'

N E

LLER Pete'&Ed

CLASSIFICATION OF LAYERS IUNIFHED SCIL CLA=S;FSCATION SYSTEM)

Frc;DEPTH SOIL SOIL DESCRIPTICN

0 6" Cover, C1!v. C=-'.•v. foist

16" 3' Slimes. moist

3' g' Reach sand, moist

9 II Slimes, moist to wet

1 Beach sand transition not well-defined

6 C0' 2 _______n .-. lre (10-20' cebbles)

__ _ 253•' _Gravel. Sandy. coarse and medium

291 _ Bedrock. claystone. dense, very hard-

3 •CLAIFIATIyOF rI-NDIV r UAn SAMPlESow 14

________ _______CLASSIFICATION OF INDIVIDUAL SAMPLES _____________

IEPTH BLOW TYPE SYMBOL MOISTURE SAND GRADING BEDROCK COLOR C c:.,ENTh
ri A COUNT

E -

41' 9/12 CAL x' X X White Beach sand

9' 4112 CAL __SI es X _ I

V 16/6 CAL -slimes -•,-• - -lvender Dense slimes
is_ tX _u X __ dI II_

I I-I- ________ I.

I

e ____ 11_________ __ __ __ __ ____ _______Iiiiiiiiiiiiiiiiiliiiiiil____ _____ _________ I I ~-'--~ __ i~__ ii __I-I- ________

L'- 2- I.D., 2.5" O.D. Drive Sampler SS. - Standard Split Spoon ST. - Shelby Tube

DEPTH TO WATER TABLE AT BORING CO'MPLETION 17'
DEPTH TO WATER TARLE- DAYS AF'. .'1 TOSEDROCK 2_:_'



_•E,-, j G."N,': V-r. •'_, * D rA
D•d

q*1* *-• 0- -

C- - -- :

a. --- =-E- * ." - :

T7E -T-, L A=,"_ -T..

N E

LLER

c,.4TION Se- •c'r CO.ORDINATES-e•- F. c-.cre 5

O RMLLING Cc-.¶PANY GTL RIG_ _ _ _ DRIl

TYPE OF BORING HpllIcw stem. aucer
CLASSIFICATICN OF LAYERS 'UNIF!EC SOIL CLASSIFICATION SYSTEM)

DE.PTH I SOIL
FSY1,;30Lj CIL DESCRIPTION

S 6" Fill. sad. siltvy and medfiu- oravel

6" 4½" Gravel, mediL.., coarse, sandy

4s' 12' Sand, silty, tan, moist

12' 131' Sand. siltvy c- ie. nt, hlbck

3k# 23h' Gravel, medium and coarse. sandy

2^31~ 2.k. 1 clayc'nne ht1xk- 9Pr- to vp'-. hard 1pca

1 ! _ 1 gravel cavino in, no saenolinc below 9'

-_ 2. well installed at 23' deep

___ _CLASSIFICATION OF INDIVIDUAL SAMPLES

DEPTH BLOW TYPE SYMBOL MOISTURE SAND GRADING BEDROCK COLOR COMMIENTS
I p) COUNT '- E _0

S *

4_ 1 AL _ i1 T No recovery

16/12 CAL IX I _ I x I a

.2.5- O.D. Drve Sampler S. - Standard Split Spoon ST. - Shelby Tube
DEPTH TO WATER TABLE AT BCRING CO;APLETICN2

E: HTD .E-DIOCX 224! DEPTHTO WATER TABLE - DAYS AFTERC3:,tPL-ET2CNJ



E OR 111G LOG

,I,.=•.GjT NA;,SE G".-ar .,.".--t'.cn DA

H, E I'N. 210 E:NG-' N E' . & L.G .*.

ELEVATION IZ-- tj~ COORDINATES See iuS
DRILLING CO:'PANY GTL RIG,, DR)

TYPE OF BORING Hollow stem aucer

Za-W'-T: -

* -- * -a." -,

TE CML .....

N E
LLER

CLASSIFICATION OF LAYERS (UNIFIED SOIL CLASSIFICATION SYSTEM)

DEPTH SOIL S
From To SYMBOL SOIL DESCRIPTION

1 0 14' Fill. silty sand, tan., Toist

14' 21' Sandy qravel, medium and coarse, fine pieces red brick

(coarse oravel and cobbles 16'-19' - very hard)

23 _'_23' Bedrock. sandstone

23' 29' Claystone, black, hard

Notes:

1. no trrples below 14' - hard to very hard lenses', bedrock
• ~ ~are m or yval

_2. caved-in @ 13' after drilling

-I- 123rcibla pprchcd wato in bedrock

___CLASSIFICATION OF INDIVIDUAL SAMPLESIEPTH BLOW TYPE I SYMBOL MOISTURE SAND GRADING BEDROCK COLOR COMMENTS
I-cp) CO UNT

-5 C, a C1

4' A . - X. i_ - -I Tan Clear to s1. silt
i' 7/12 XAX ,X '_XXTan "

14' 35/6 CAL / X X X X Tan/br Medium and coarse
,- orivel

CAL - 2" I.D.. 2.S" 0.0. Drive Sampler SS. - Standard Split Spoon ST. - Shelby Tube
DEPTH TC WATER TABLE AT BORING COI'PLETICNU2

EPTHTO BEDRCCK 21' DEPTH TO WATER TABLE•_ DAYS AFTER CO:PLETIC'J



1.- -- *-*- -*. -F. EOFJN~

2- .. ..

A~TC TC E~~r SCRATS N -E
,or= ,':,

DF:'.'NG CCMPANY C-TL RIG 55 DRILLER -.

YE OF BORING Hollow stem auger

CLASSIFICATION OF LAYERS (LUIFIED SCiL CLASSIFICATICN SYSTEM)

DEPTH S.IL S
Frc, I To SYB,,L J SOIL D.SCRIFTION

0 5' __ _Tailinas (fines)

5' 13' Sandy clay. brown, -stiff, dry to moist

13' 19' _Gravel, sardv

Notes:

1. Weil de_ +h arut 15'

CLASSIFICATION OF INDIVIDUAL SAMFLES

--. PTH BLOW TYPE SYMBOL MOISTURE SAND GRADING BEDROCK COLOR CO,?.¶,,MENTS
Top) COUNT

E *o .6

, 7/13 , A! x x Tailings era and

-9 11/12 CAL X x Sandy clay stiff
.'4. 24/6 CAL / X X X X Gravel

CAL - 2" I.D.. 2.5" O.D. Drive Sampler

I -PTH TO 2ED;iCC:- __

SS. - Standard Split Spoon ST. - Shelby Tube

D.3?Tj TO DINA7T3R TA-21 AT BCRI,'G CC?.!. LEZT;CN None

DEPTH T 0 TA'T7R TAnL Z -L. DAYL AFTE t C ',. LF.TI0-



t.:.. '-

~: ::::~ 3 i~~& LL~ * *. a-
a. - - - - - - -

f j ?L-o L 0 VE &1 33 Is E E V &

ELEVATION -XS ISE -icR-Ie 5

DRILLING COPFANY G7L R IS DRI-

TYFEOFBoRING Hollow stem- auoer

.-= .--..- _-- ." -.
TE .",..: . .

N

LLER F~.E

CLASSIFICATiON' OF LAYERS CUNIFIES SOIL CLASSIFICATION SYSTEM)

DEPTH j SOIL S

From 1 To SYMBOL SOIL DESYBRIPTiCN

_) 34 TTailir.os (fines), Ticht gray

8½ Slimes

j 12 Sand (fine and Trediumi), tailinqs (?) bea:•-h's (?)

12' 15' Stiff clay - 12' W.T.

15' 19' Coarse gravel

Ql' 21 _er Fock. clavctone

Notes!

I- Cr____ _l r•'id-in a+ ahl-,'t 17' or 18'

2- wel aprroximatelv 15' deed

CLASSIFICATION OF INDIVIDUAL SAMPLES

DEPTH BLOW TYPE SYMBOL MOISTURE SAND GRADING BEDROCK COLOR

(Top) COUNT

- a r

4' 4/14 mA Tailincs, fines

g'•- -Clean sand

14' /117 .AL 1 X 80 Stiff cla.-, no

-- recovery2 AL - - -- o recovery'
a

I
CAL - 2" i.D.. 2.5- O.D. Drive Sampler

DEPIHToH 70 DiOCK 9I.' _

SS. - Standard Split Spoon ST. - Shelby Tube

DEPTH TO WATER TABLE AT BORING COMPLETIONC

DEPTH TO WATrRTABLE - DAYr&AFTER CC.!?:'LETI'3;

I pe



t- --:",
N G LOG

-s ...

" %E. G - '7,. E.. ;,E .. ,-and ,

JIN ~ 5 C"R3AE r '¶~

'5*1LLING CO'."PA NY GTL L.G SE ORII

TYPE OF ECRING HcliOW stei aucer

TE STA.=TE=:_____"__--

TE COPLETED -

N E

L L ER -Pete'E-

CLASSIFICATION CF LAYERS (UNIFIED SOIL CLASSFICATICN SYSTEMI

__ ,__ T 1 SOiL ..FD EiF1 SYMEOL SOIL DESCRIPTION

0 6" Cover, clay. sandy, moist

6" 39' _ Beach sand

-8 _Gravel, coarse and medium, sandy

49' Bedrock, clivstone

Note,_........_ 
. ..

I. Sandy 3P'-3P'* wet, coarse and medium, large -oarse oravel in

drive thich blow count)'*

, , ,-

IA _______________ ___________________'

L ICLASSIFICATION OF INDIVIDUAL SAMPLES

Hj BLOW TYPE SYMBOL MOISTURE SAND GRADING BEDROCK COLOR COMMENTS
I COUNT -

E w

- = - _
*L C. *

12/1? CAM X X X ..... White Beach sand
8/12 CAL' 'V' XX I "_ I"I

0/12 CAL X I X X 1X ___ " _

12/12 CAL T, X XX I "I"

.13112 CAL.
1 3/12 CAL

-'") iAL '

O.D. Drive Sampler

r -:nCCK ___

X ý11 ,
ofl

x 
4-

Ix X1 x I.
is so

Ix ________ B'

Ix W• .. .XI to #1

x 
x

I yI I x1 x1 X1 I

5S. - Standard Split -poon ST. - Shelby TuLe
DEPTH TO W'tATER TABLE AT DO'iIIG COMPLETIC,•N 4

DEPTI TO I A TZ1 P T'ln II"



`- 7" '

B -" . " '" , -0- - .

BOR!'.!G LOG

o. C-2 NM *Grai D CA
;. ______ EIG;NEER •.V. & n.i. 0.

L_.'_____ COOR0hNATE$ See Fic~re 5

RILLIPG CO,',•pA'Y_ GTL RI. 55 CR1]

f OFEORING H:.11ow stem aucer

--.' ', -c",• .-- "'--T

TE STAF.TED 3i'Eo "

TE CO,.¶PLETE. r.'- c/cC

N -
LLER _Pete/Ed

CLASSIFICATICN OF LAYERS (L'U:'FIED SO!L CLASSiF:CATID,'N SYSTEM)

DEPTH SOiL I:SCIL DESCRIPTION

I To S Y E JL
D 6"1 C wrnV rlpV. S-_A,, +2:n

5 44' Beach sand- rmnict

48..... S4limes. ni'+_ tn wpt

52' Sand. medium and coprpe
rravpl . -f,,-,- nr~p mrV Clo

-i 4

~J. -4 4.

4. 4. l

I

CLASSIFICATION OF INDIVIDUAL SAMPLES

4 BLOW TYPE SYMBOL MOISTURE SAND GRADING BEDROCK COLOR CO?.;MENTS
COUNT

ES

,2/12 CAL x, x x White Beach Send
7/12 CAL x x x

1• 2 CAL xj - X X "_ _

r .

*1'3/12 CAL x x x IF 11

________ 5.I' 'a
1/12 CAL x x x I of Is

4.

I/17 rflI v y V V aI IH

L 112 ICAL X X X " "
"-_/12 _CAL 8 X1 I f xf f Lavendfr Dense Slimes

16/12 CAL '( A " x I x White Beach Sand
1 /12 ICAL 1' x x x x White Beach Sand

-j

/12 ICALJ7iT x - - 11 - ______ _________________

4. 4 -4.- 6.- ~ ~ - S - ____________________________________

-I--I _________I-I -1-f- liii! ----1-1-1 _____________________

-[---I 1-111111 LLI -~ - I. - __ ____ __________ISS. - Standard SpIlt Spoon ST. - S~.r It., TkJL~c
l.b. 2.5" O.D. D,Ovc 5ampler S S. - Standaid Split S•poon ST. - !;IrlL., Tut-e

DEPTH TO VA,Til TABLE AT C;ET;?G COMPLETIO,.. .

DEPTif TO V"'aTr.Pr TAri rI
r-,•~c:



- .. *-. ~*.

EORI0 L

21,______ EN;-!%E r- F; V. L . 0.

DRILL-IN- C:'.PAtJY C-TL DbG

TYFE OF BORING l.qo11cw stem auger

7 .--,-- .. -- ,-

TE. Z,"PLETE• 3 /•~':.•

N E

LLER Pete/Ed

CLASSIFICATION OF LAYERS (UNIFIED SOIL CLASS;FICATION SYSTEMW

-DEPTH ISOIL C F"~u I -T! -m-
Frcm To I SYMBOL . •---.', I i

" 36k' It TE: or vel 3P~sE- -ch sard. moist

-el" 48' Gravel _. md- are " -seandv, send lpewe (6 in to 1 foot)
ASO 49' _ernck-. c1Rytv'=_ h.-"_ tn very hard

!_ . Sc-.. th,,n layers of slimes and tailings. but 1.cqatons

-not clear

2_ Sn_ý_ qlin-z on ajugr i*n 30'-35' section

__3. Well ' 38' deop

* ______CLASSIFICATION OF INDIVIDUAL SAMPLES

'EPTH BLOW TYPE SYMBOL MOISTURE SAND GRADING BEDROCK COLOR CO0M.MENTS
rT, • COUNT

- - 0.
2 "- a- • 0 L,

4- 10/12 C AL x rX X !White Beach sand
9 8112 CAL X I X X I I No recovery

4 12112 CAI x Beach sand
91

V

I 11/12 1 CAL V x x X to Is

11/12 CAL / I lx x x __"_"

9/12 .CAL _x_ X X"
_ _1 _ xl _ _ _ _"_,, I!NIi

- - 2" I.D.. 2.5" O.D. Drive r.ampler SS. - Standard Split Lpoon ST. - Sherlty TL,*,

T TOBEDt4OCK_

DEPTH TO WATEI T;%ZLE AT BC.R!C ,.

DEPTH TO WATr 11 T,'l 1- _. . --.. ....... . ..-.. .



O iNG LO
.- .~. ---.

r*0 -
___.E._,,___ Et;0;:EE.P. s..' & L. 0.

,i'.EVA~iD;N c: -•U* C•OO.DINA:TES €= '":''S

DR;LL;G C:'.,PANY GTL RIG_ DR______ :_

T'YPE CFBCoR•IN EGlIo w stem aucer

-:,- CZ:,P.PETED

N E

LLER Fete/Ed

CLASSIFICATION OF LAYERS (UNIFIE-' S.OIL CLAS:;FICA"TIONW SYSTEM)

Fro © SYO•LI ., SOIL DESZ'F',,TICN

.. . .. 

SY OL_

0 6" _Cover, clay, sandy, mo.ist

6" 3' Slimes, beach send

3' ,2' I Slimes. moist to wet, soft, in thin layers

a½' 23 Beach sand. moist

,13 27 Beach sand, ,moist

-7 2E½ -Sand. med. and coarse, moist

2814 29½' .. _Gr.-vel. m-d. and rnr...

___. __I. Slimp layarg in lc t' nf hole - hbt not wall-dw~ire

- __ 2. Alternating beach and slirnes -before sand above cravel

CLASSIFICATION OF INDIVIDUAL SA'.MPLES

if BLOW TYPE SYMBOL MOISTURE SAND GRADING BEDROCK CCLOR COMMENTS
)i COUNT

X E

I- BE ir 12Uu - C3 a01 1

I 11117 CAl Y y

13_12 CAI Ph ,t R'prh r•nd
! 9112 CAL _ .... __ X X "_ " . .
i 9/12 CAL I.x x £ -" . "

2/12 CAL X1 X - x X - - --.

J _ _ - _ _ _ - - - - - - - _ _ _ _ _ _ _ _

I _ _ _ _ - - - - - - - . - . - . .- .. - _ _ _

I.D.. 2.5" O.D. Drive Zarn.!'er 5S. - Sraicai Zpli Cpoon ST. - Shely T&L,,e

DIPTi TO WATER TA.! r ..

*, :DflOCK ______



3 2

E--O F: iN;"G LO%2
.S - 7

c-C-

"•. C-T p*A'.". Gr : *u '=t • CA-" ".- " - -:
__ _ _ _ _ ___._ _ __ _ _ _ _ -. - - -- . -

,i . 2i7 _E+•IE.= ;.v, •, L. 0I AT5 Z'.,=L_-E7 2:-'-_ _

ELEVATION .9 See Ficu- CZOROINATES ._e ,rure S N E

DRILLING COMPANY GTL RIG C5 DRILLER Petel£-

rYFE OF BORING Kollow steri aucer

CLASS'FICATICN OF LAYERS rUNIFIED SMIL CLAS$!F.CAT IC', SYSTEM)

DEPTH SOIL SOIL DESCRIPTION
From I To j LYMS.L

6" Cover. clay. sandv. moist

6" 2' Beach sand, moist

21 26' Slimes, moist - some gravel

26 27 Sand*, med. and coarse

__27 33 Gravel, coarse and med.
33' 36 Bedrock. clavstone

_ _ Notes:

1-- No samnle below _ feet due to excessive slirme in_ hole

2. Slimes wet on drilling, but W.T. is questionable

I-

__CLASSIFICATION OF INDIVIDUAL SAMPLES

+)EPTH BLOW TYPE SYMBOL MOISTURE SAND GRADING BEDROCK COLOR COMM,,.ENTS
Top) COU'T I

X~ E-

9/1' T-At / X X Lavender Slimes

! Iz __ _

-;-i-_ _ _ _ _ _ _ _ _

lL.P. -- I.U., .2D5 .u. __rl __ amp;,-

DEOPTH -a0OPEDR OCK 33'
Qz) - wandard Lplix 5poon a 6 . -- Q.nelDy I u---

DEPTH TO WATER TADLE AT I3C-1I!rJC C;:.'LTT!3:- ?-

DE!'TH TO WATERTAPL.E_ f.*',".'.FTr. TCJ



. -, "- -,':i
4.- -'.= -.= -,

-7.- EQ4I NG', L0%

-,,3 _T• v• r-.--.., J-ctc D.T- - ,"• - -7 -""zs% . G-7 -'S.-- V A--.- . Ti Z -1 A -E... -os ~ . .. A -•_

HOLE .D. ___ .__," *,, : i=., • ... .7 E. 0.

ELEVATION Se- r'{iur= 5 COORDINATES c .C.. 5 N E

DRILLING CO:,*.PANY GTL RIG 55 DRILLER Pete/Ed

TYPE OF BORING Fol low Stem aucer
CLASSIFICATION OF LAYERS (UNIFIED SOIL CLASSiFICATIC:N SYSTEM)

| DEF-TH SOIL

From LETo SY1, IOL SCIL DESCRIPTION

a L.Tom... Thr ~,ar.vp

21-- Gravel and coarse send

Ve-v _Sft (brnwn silty sand
5• __-____ fr~y~l. VuIA'_ mrrd •=rs-e

__-'6--- soft gilty _er. water
el:, I•' Bv-=,-,.' p.•reo S , = ,ln (a 18';,

__I- Wa•! a-nroximpt=ly 11'- deep

CLASSIFICATION OF INDIVIDUAL SAMPLES

DEPTH BLOW TYPE SYMBOL MOISTURE SAND GRADING BEDROCK COLOR COMMENTS
UTcpI COUNT

__4' 15/12 CAL I X X x 5 Med. brownsilty
, Ifn; CAI V y x Trace of gravel

_ _ _ _No s__ _ _ _

CAL - 2" 1.0.. 2.5" 0.D. Drive Samplr•r

D:PT" TO ECEORCK _

SS. - Standard Split Spoon ST. - Shelby Tube

DEPTH TO WATER TA3LE AT 303ING CCM, PLETiO" .

DEPTH TO WATER TABLE__ D;,Y ,A.FTER CC:?.PLET;3:J



-I .

y'7. 7=
EO I LC'

17_2f.G T .. N,,E = r Ju p'..n .

No. c' E;G:.'-, r.V. c '. 0.
•"'ATI,.N' S•e .:'cu'e - OR-:AE e-,fi~

DRILLING CZ'.PANYY GTL RI.55 DRI

TYPE OF BORING Hmllow ste- auoer

7 A -- - -- - - - -

N E

LLER Pee 'Ed

CLASSIFICATICN OF LAYEPS (LU!;IFIED SOIL CLAS-:J--FI:CATI ,'soSYSTEMI)

DEPTH SjIL 1
Fr'om | To SYM.L SCIL D-SZRZFTICN

6" 33-'_ _ Beach send. white!tan. moist
331--' 35' Sand, fine, mied., tuo'st to v. moist

35' 43' Gravel. med. and coarse, sae!v. moist
(Refusal @ 43' oravel and cct.les)

Nntg•:,-

_____~~~ -__ wo,__ I IVl 1p, eacdop

__ __ 2. Some very thin slime lenses, but locations nct clear,

_also some tailings

3. Some slimes on auger in 30'-35' section

4-

_ _CLASSIFICATION OF INDIVIDUAL SAMPLES

DcPTH BLOW TYPE SYMBOL MOISTURE SAN'D GRADING BEDROCK COLOR COM?'.%!NTS
f )p) COUNT

2~ z *L;.L Cm

-11 CA x I I IB
4' .ll/12 •( CA v, X X X __ _____White Beach sand

-- 13/12 I 4 u ' X X] x LIf AIl. , 13/12 CAWL V 1 vX 1 "

.1 18/12 IC.AL I2, 118112 CAL
y ¥ oI so

XI X xl to t9

2( 11.12 CAL 'I X XX X1 X1

- 1 2 C L s c -.e sa n d i
.1 _ 1 1 __ 1

29/12 CAL ____ X Xl Xi X "so_-.esan

AL - 2" I.D.. 2.5" O.D. Didve Sampler

I
v, - 1T4TC EDROC;< I

SS. - Standard Split Spoon ST. - Shelby Tube

DEPTH TO WATER TAZLE. AT CO'.'PLETION

DIPTH 4TO ,ATR TA2.-__ DA','. A;FTER c.t-"TI-._---



O 0NG LOG - c.----. - -

~-: -::~4
G , NO. GA7 N-.'E GEn .. '-'-. AT. E.

H=LE -;c, 2-- Y EN3;.EER 4 .E. & -. 0. D;-TE C: .'.LET E ':

ELEVATION Su ' COORDINATES S-= FivC*re 5 N ___,,___

DR:LING CO:.-pANy GTL RIG . DRILLE "
r.v lc mr nlk,•t -ff 1Hollo 1Wa. eSolo sa., Pucer
iN -| Ir @m• tmsf

CLASSIFICATICN OF LAYERS (UNIFIED SOIL CLASSIFICATION SYSTEM)

I DETH i SOIL SOIL DESCRIPTION
From To T SYMBOLI

0 6" Cover, clay, sandy, brown, moist

6" 6' Slimes, moist to very moist

6' 23½' Beach sand, moist

23321 27h' _ Slimes, moist

27k. 30' Clay, V. sandy,h 30' " 43' Gravel, med. and coarse

43' 50' Bedrock, claystone. blackfcrev, moist, hard to very hard

___ Notes:

I . WPI ,1 , 38' donp

1 ___ _2. Water @ 8'. soft slim.es (1' layer), break-not well-detined

j _"

I-
-- _ CLASSIFICATION OF INDIVIDUAL SAMPLES

DEPTH BLOW TYPE SYMBOL MOISTURE SAND GRADING BEDROCK COLOR COC.IMENTS
iTcp) COUNT -....

'' €*-'

11112 x x x LavendC Simes

•9' 8112 1:A x- x f x Whitp Beach send141 7/11 _ y X1 x I I

19' _/12 CAL , X X1 x__"
24' 11112 CAL x X W X1• .-x"

' T ( X Xf X x

CAL - 2" I.D.. 2.5- O.D. Drive Sampler SS. - Standard Split Spoon ST. - Shelby Tube

DEPTH TO WATER TABLE AT BCR1NG COMPLETICN 30'
)EPTH TO BEDROCK 43' DEPTH TO WATER TABLE - DAYS AFTER C-:,.IPLETiC:J



V G::TE:-'~:;:L Ex~:NEE:%~
F: ~::u

A-.
'I ~ -.

--- I

E. 0I NG LOG

EL.SVATICN4 S FC'J?? r 5,r C %D

DRILLING CCOMPAVY_ GTL

TYFE OF BCAJNG--Hollo 1WSEM aucer

Ar.: 7~ ,

LLERIFt:E

ATES 5---2~ e

n 55

CLASSIFICATICN OF LAYERS (U.'IFiED SOIL CLASSiFiCATION SYSTEM'.

DEPTH SM SOIL DES:RIPTICN
Frcm I To SYMVDL L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

r "Too soil - clavey sand. mcist, dark br-wn
6" t ½' Sandy gravel

1½ 8' Sand, silty, clayey (SL)

8' 91 Very wet, sandy clay (slichtly silty), dark grey

9' 10'1 Gravel, at 9', sand also, oravel 10' refusal
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Figure C-8. Geotechnical borehole logs (continued).
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INTRODUCTION

Daniel B. Stephens & Associates, Inc. (DBS&A) was requested by

Mr. Bill Parks of Jacobs Engineering Group in Albuquerque, New

Mexico to perform laboratory analysis of physical and hydraulic

properties as outlined in the written communication of December 8,

1986 (Subcontract No. 34-6704-S-88-0054, Delivery Order 005). The

scope of work included the following tasks:

1. Sample Preparation

2. Compaction Tests (ASTM 698)

3. Initial Moisture Content, Dry Bulk Density, and Porosity

4. Saturated Hydraulic Conductivity

5. Moisture Characteristics by the Pressure Plate Method

6. Particle Size Analysis by Sieve and Hydrometer Methods

7. Particle Density by Water Pycnometer Method

SDANIEL B. STEPHENS & ASSOCIATES, INC.



SUMMARY

DBS&A has completed the laboratory analyses as sumamrized in

Table 1. Table 2 through 8 summarize the soil physical and

hydraulic properties. Raw laboratory data are contained in

Appendices A through F. Appendix G contains descriptions of the

laboratory methods used for this suite of analyses.

Seven primary composite main tailings pile samples were

delivered to DBS&A on November 21, 1989, and 5 primary composite

vicinity property samples were delivered to DBS&A on January 15,

1989. A standard procter compaction test was performed on a

representative sample from each primary sample. This compaction

test data (Table 3) was then used to prepare samples for tests

listed in Table 1. Samples for testing were repacked to

approximately 90% of the maximum dry bulk density and within 0 to

-5% of the optimum water content. Duplicate samples were prepared

from all primary samples. Duplicate samples from the same primary

sample are grouped together in Tables 1 and 2.

The samples were repacked to the specified bulk density by

means of a piston (see Appendix G for sample preparation

procedure). All samples were packed into 6.2 cm diameter by 1.9 cm

brass rings. The thin samples facilitated timely completion of

drainage-type tests. However, during testing and moving samples

between apparatus, minor sample loss may have occurred. Because

SDANIEL B. STEPHENS & ASSOCIATES, INC.



the volume of the sample ring is relatively small, 57.36 cm3 , there

ýNý are small inherent experimental errors in computations of

properties based upon soil mass and volume, such as water content,

porosity, and bulk density.

In this report the dry weight obtained at the completion of

moisture retention characteristic testing is used in all

calculations requiring a dry weight of a sample. Because some

sample loss inevitably occurs during the course of the experiment,

the use of this dry weight causes the initial water content to be

slightly higher, initial densities slightly lower, and porosities

slightly higher (Table 4) than true initial values. True values of

initial water content and density are very close to optimum water

contents and 90% of maximum proctor densities (Table 3). All

samples were prepared to achieve these latter water content and

density values.

It should also be pointed out that during the transfer of

samples 5-1 and 5-2 from permeameters to the pressure plate

extractors, a significant amount of soil was accidently lost from

the retainer rings. Due to the volume and weight loss, moisture

characteristic analyses reported for these samples are based on the

final volume and weight of the sample. Jacobs was not charged for

these analyses.

Initial dry weights, calculated from optimum water contents

and the initial weights of the repacked samples, were not used in

D.O. 005 calculations because in DBS&A's judgement those initial

dry weights would unfairly shift moisture retention data towards

lower saturations. DBS&A laboratory technicians have found that

,DANIEL B. STEPHENS & ASSOCIATES, INC.



most sample loss occurs during the transfer of samples out of

permeameters and prior to moisture retention characteristic

testing. Therefore, the use of the dry weight of samples obtained

after the completion of moisture retention testing is more

appropriate for moisture retention data analysis than using the

higher initial dry weights calculated from packing data.

In order to minimize sample loss in future testing, DBS&A

recommends (especially for samples that are difficult to contain)

that both saturated hydraulic conductivity tests and the lower

pressure steps in moisture retention characteristic testing be

conducted in SPOC's. This would eliminate sample loss during the

transfer of samples from permeameters to SPOCs. DBS&A also

recommends against using the standard pressure plate apparatus

except at high pressure steps (greater than 5 bars). Transferring

samples in and out of the pressure plate apparatus at each pressure

step may result in additional significant sample loss which can be

avoided by using SPOC's.

All testing results were evaluated subjectively for

consistency and reasonableness. Most of the results appear to be

reasonably representative of the textural class and density of the

material tested. However, there are some inconsistencies in data

sets ( in addition to weight loss related problems) which will be

discussed below.

In most cases the calculated porosities for main tailings pile

samples are less than the saturated volumetric moisture content

achieved in moisture retention characteristic testing (Table 6).

The only exception being duplicate samples 5-11 and 5-12. In

SDANIEL B. STEPHENS & ASSOCIATES, INC.



contrast, agreement between calculated and achieved porosities of

vicinity property samples is considerably better than found for

main tailings pile samples. The reasons for these discrepancies is

not known. However, DBS&A laboratory technicians noted that a thin

film of water remained on the upper surface of main tailings pile

samples after they were removed from permeameters. In order to

eliminate this problem in the future, DBS&A recommends that upon

completion of permeability testing, samples (especially tailings)

be subjected to a few centimeters of negative head to remove this

film of excess water before beginning moisture retention

characteristic testing.

Saturated hydraulic conductivity values in general appear

reasonable for the textural type and packing density achieved. In

the cases where the hydraulic conductivity of one duplicate sample

is more than an order of magnitude higher than other duplicates

(eq. Samples 5-11 and 5-18) it is probable that the high hydraulic

conductivity is an artifact due to preferential flow along the

walls of the sample ring. However, it should be noted that some

differences in duplicate sample properties are inevitable due to

possible slight variability in texture and packing.

In most instances moisture retention characteristic curves

also appear to be generally consistent with the texture and packing

density of the material tested. Good agreement is generally found

between curves for duplicate samples at all pressure steps, except

for several main tailings pile duplicates (5-3 and 5-4, 5-11 and 5-

12, 5-13 and 5-14) at -15 bars. The significant differences found

at this pressure may result from poor hydraulic contact between one

. DANIEL B. STEPHENS & ASSOCIATES, INC.



of duplicates (the sample with the higher -15 bar moisture content)

and the pressure plate; and/or sample loss which occurred as a

result of removing the sample for weighing. DBS&A routinely takes

steps to minimize potential hydraulic contact problems by placing

heavy lead weights on the top of samples and using silica flour (or

diatomaceous earth) and filter paper between the sample and the

porous plate. This filter paper (in some cases cheese cloth) also

helps to reduce sample loss caused by samples sticking to the

ceramic plate. These problems could possibly be minimized even

further by utilizing SPOC's to reduce sample disturbance during

permeability and low pressure moisture characteristic testing.

Please note that an error was made by DBS&A lab personnel in

recording the -0.3 bar pressure step weight of sample 5-1.

Fortunately, the general slope of the moisture retention

characteristic curve can be determined from adjacent valid data

points. Jacobs will not be charged for this pressure plate data

point.

Finally, it should be noted that vicinity property samples 5-

16 through 5-24 were wet sieved on the No. 200 screen prior to dry

sieving. This was done at the request of Jacobs' technical

personnel (Telephone Communication of March 13, 1990) when it was

noted that dry sieving (only) of tailings materials was not

reproducible. At the time of notification, dry sieving and

hydrometer analyses had already been completed for main tailings

pile samples 5-1 through 5-14. Therefore, these dry sieve values

and corresponding hydrometer analyses are listed in this report.

' DANIEL B. STEPHENS & ASSOCIATES, INC.



Wet sieve and hydrometer values for these primary main tailings

pile samples will be reported under Delivery Order 007.

DBS&A does not assume any repsonsibility for interpretations

or analyses based on the data presented in this report, nor can we

guarantee that these data are fully representative of the

undisturbed materials at the field scale. We recommend that

careful evaluation of these laboratory results be made for your

particular application.

DANIEL B. STEPHENS & ASSOCIATES, INC.



Table 1. Summary of Tests Performed
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Table 1. Summary of Tests Performed (Continued)
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Saturated
Hydraulic

Moisture Characteristics
Pressure

D1 m4-g

Initial
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ný" 4 4-..
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V44-..t

Particle SizeDistribution
Distribution

Particle
n~n 44-..4Z I g%" I U .Aw,.m*a-M
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x
x

x
x

x
x

x
x

x
x

x
x

x
x

x
x

x
x

x
x

x

x
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x
x

x
x

x
x

x
x

x
x

x
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x
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x
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x
x
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Table 2. Summary of Sample Characteristics

Visual ASTM D 2488-84JEG Container

z

o0

H
(j

W----------------------_______________R_

5-1
5-2

5-3
5-4

5-5
5-6

5-7
5-8

5-9
5-10

5-11
5-12

5-13
5-14

5-15
5-16

5-17
5-18

GRJ-01 500 (A)

GRJ-01 501 (B)

GRJ-01 502 (C)

GRJ-01 503 (D)

GRJ-01 601

GRJ-01 602

GRJ-01 603

Rs-3 Composite

Rs-5 Composite

brown

grayish-purple

purplish-brown

brown

grayish-brown

grayish-purple

grayish-purple

brown

brown

sand

silty sand

silty sand

sand

sand

silty sand

silty sand

sandy silt
with clay

sandy silt
with clay

SP

SM

SM-SP

SP

SP

SM

SM

ML

ML

packed with plunger to
pb=l. 5 0 g/cc @ w•, =10.6%

packed with plunger to
pb=1. 4 6 g/cc @ wo=19.1%

packed with plunger to
pb=1.57 g/cc @ wow =16.1%

packed with plunger to
pb=1 . 6 0 g/cc @ wp, =12.7%

packed with plunger to
pb=1 . 7 0 g/cc @ woPt =12.1%

packed with plunger to
Pb= 1 . 5 7 g/cc @ w.r, =16.6%

packed with plunger to
pb=1. 5 5 g/cc @ w,, =18.1%

packed with plunger to
Pb7l. 6 9 g/cc @ Wol=13.3%

packed with plunger to
Pb 1=. 6 7 g/cc @ w,,=14.2%

0-46

0-34



Table 2. Summary

I Color

of Sample Characteristics (Continued)

Visual ASTM D 2488-84
Texture IClassification I Commentt

JEG Container
IdentificationSample No. flav4- h

t

Samnle No. Identification Color

z
(n,

RIO.

C'n

5-19
5-20

5-21
5-22

5-23
5-24

Rs-6 Composite

Rs-7 Composite

Rs-10 Composite

0-39'

0-35'

0-44'

brown

brown

brown

clayey silt

clayey silt

sandy silt
with clay

ML-MH

ML-MH

packed with plunger to
Pb=1 . 6 7 g/CC @ w,,l4.7

packed with plunger to
pb= 1 . 6 8 g/cc @ We=l3.6

packed with plunger to
Pb-1. 6 5 g/cc @ w,=13.9%ML

( ( (



Table 3. Summary of Compaction Data

JEG Container
Identification

GRJ-01 500 A

GRJ-01 501 B

GRJ-01 502 C

GRJ-01 503 D

GRJ-01 503 D

GRJ-01 601

GRJ-01 603

Rs-3

Rs-5

Rs-6

Rs-7

Rs-10

Maximum
Dry Density

(g/cc)

1.67

1.62

1.74

1.78

1.89

1.74

1.72

1.88

1.85

1.86

1.85

1.83

Optimum Gravimetric
Moisture Content

(%,g/q)

10.6

19.1

16.1

12.7

12.1

16.6

18.1

13.6

14.6

15.1

13.9

14.3

DANIEL B. STEPHENS & ASSOCIATES, INC.



Table 4. Summary of Initial Moisture Content,
Dry Bulk Density, and Porosity

Initial Moisture Content
Gravimetric Volumttric
(t. g/aj (%, cm-/cm-)

Dry Bulk
Density(cr/cc)Sample No.

5-1,
5-2

5-3
5-4

5-5
5-6

5-7
5-8

5-9
5-10

5-11
5-12

5-13
5-14

5-15
5-16

5-17
5-18

5-19
5-20

5-21
5-22

5-23
5-24

23.42
21.85

19.75
19.42

19.46
16.93

16.91
15.51

30.60
24.58

24.57
22.57

15.59
14.32

17.90
17.91

17.17
16.98

16.27
16.23

16.91
16.50

33.01
31.40

30.01
29.85

29.53
26.08

27.49
25.34

42.52
36.51

35.78
33.75

25.80
23.72

29.04
29.16

28.26
27.92

26.83
26.79

27.32
26.65

1.69
1.57

1.41
1.44

1.52
1.54

1.52
1.54

1.63
1.63

1.39
1.49

1.46
1.50

1.66
1.66

1.62
1.63

1.65
1.64

1.65
1.65

1.62
1.61

Calculated
Porosity(t)

36.61
41.22

.48.57
47.56

45.16
44.52

44.43
43.57

38.88
38.59

50.01
46.56

45.66
44.20

37.78
37.75

38.08
37.85

37.67
37.72

36.81
36.75

38.10
38.13

Due to sample loss after permeability testing, Oi cannot be
accurately determined and Pb & n are based on the lesser
volumes.

DANIEL B. STEPHENS & ASSOCIATES, INC.



Table 5. Summary of Saturated Hydraulic Conductivity Tests

Method of Analysis
Sample No.

5-1
5-2

.5-3
5-4

5-5
5-6

5-7
5-8

5-9
5-10

5-11
5-12

5-13
5-14

5-15
5-16

5-17
5-18

5-19
5-20

5-21
5-22

5-23
5-24

K, (cm/sec)

4.5 x 10S

4.5 x 10

1.5 x 10
1.4 X 10.5

1.9 x 104

1.6 x 104

6.5 x 104
8.2 x 104

7.1 x 104
5.0 X 104

1.8 x 10-

5.1 x 10.5

3.8 x 10'5

2.6 x 10"5

1.2 x 104
9.9 X 10.5

8.2 x 10.7

5.8 x 10"5

1.4 x 10"s
9.1 x 10-

1.6 x 10.7
6.0 x 10"7

4.4 X 10.5'

3.5 x 10-5

Constant Head Fallinci Head

x
x

x
x

x
x

x
x

x

x

x
x

x
x

1ia&~

4' \j~x
x

x
x

x
x

x
x

x
x

DANIEL B. STEPHENS & ASSOCIATES, INC.



Table 6. Summary of Moisture Characteristics
for the Initial Drainage Curve

Pressure Head
(-cm of water)Sample No.

Moisture3 Content
(% cm /cm )

5-1

5-2

5-3

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

45.66
16.49.
1.98
6.89
5.19
4.38
3.77

45.17
20.15
8.70
7.04
5.30
4.60
3.66

50.36
46.27
38.91
33.22
25.65
24.33
24.16

51.35
47.28
41.07
34.69
26.20
23.88
17.87

47.19
30.62
25.49
22.00
17.36
16.54
14.28

5-4

5-5

* measurement error

DANIEL B. STEPHENS & ASSOCIATES, INC.



Table 6. Summary of Moisture Characteristics
for the Initial Drainage Curve (Continued)

Pressure Head
(-cm of water)

Moisture Content
(% cm 3/cm')Sample No.

5-6

5-7

5-8

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399. 0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

46.71
32.16
26.47
23.21
18.14
16.53
12.98

45.06
19.37
13.09
10.06
7.57
6.87
6.00

46.37
24.94
14.06
10.98
8.33
7.64
5.95

42.21
20.98
17.69
14.98
11.48
10.25
9.31

43.90
20.28
17.45
14.49
11.33
10.27
8.93

5-9

5-10

DANIEL B. STEPHENS & ASSOCIATES, INC.



Table 6. Summary of Moisture Characteristics
for the Initial Drainage Curve (Continued)

Pressure Head Moisture3 Content
Sample No. (-cm of water) (% cm /cm)

5-11 0.0 48.34
112.2 34.35
305.9 32.49

1019.8 29.72
3059.4 22.13
7138.6 20.60

15399.0 19.38

5-12 0.0 45.27
112.2 35.60
305.9 33.56

1019.8 31.14
3059.4 25.80
7138.6 24.46

15399.0 24.76

5-13 0.0 46.48
112.2 37.49
305.9 35.57

1019.8 32.68
3059.4 27.95
7138.6 26.69

15399.0 25.77

5-14 0.0 47.39
112.2 39.10
305.9 35.24

1019.8 32.05
3059.4 26.64
7138.6 24.20

15399.0 19.45

5-15 0.0 40.69
102.0 33.11
305.9 29.70

1019.8 26.71
3059.4 26.09
7138.6 23.80

15297.0 23.25

DANIEL B. STEPHENS & ASSOCIATES, INC.



Table 6. Summary of Moisture Characteristics
for the Initial Drainage Curve (Continued)

Pressure Head
(-cm of water)Sample No.

5-16

5-17

5-18

5-19

5-20

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

37.53
33.79
31.82
29.36
29.17
27.96
28.00

39.84
34.27
31.93
29.16
28.39
27.35
25.85

39.85
36.29
33.62
30.22
29.38
28.46
27.53

39.41
36.36
33.67
30.29
28.47
26.90
26.50

Moisture3 Content
(% cm /cm)

39.78
33.16
29.04
25.60
25.50
23.25
22.85

DANIEL B. STEPHENS & ASSOCIATES, INC.



Table 6. Summary of Moisture Characteristics
for the Initial Drainage Curve (Continued)

Sample No.
Pressure Head
(-cm of water)

Moisture3 Content
(% cm /cma)

5-21

5-22

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

36.72
35.57
33.26
29.91
26.67
25.14
25.05

38.92
35.11
32.76
29.36
28.40
26.67
25.57

39.69
34.01
30.38
27.05
25.37
24.50
23.12

37.69
33.41
30.45
27.55
25.43
24.57
23.33

5-23

5-24

S^N DANIEL B. STEPHENS & ASSOCIATES, INC.



Table 7. Summary

djo

Sample No. (mm)

5-1 0.09
5-2 0.089

5-3 0.0018
5-4 0.008

5-5 *
5-6 *

5-7 0.079
5-8 *

5-9 *
5-10 0.076

5-11 0.006
5-12 0.008

5-13 0.0075
5-14 0.0067

5-15 *
5-16 *

5-17 *
5-18 *

5-19 *
5-20 *

5-21 *
5-22 *

5-23 *
5-24 *

of Particle Size

ds0 d•o

0.18 0.21
0.18 0.22

0.13 0.18
0.14 0.17

0.19 0.24
0.17 0.21

0.17 0.19
0.17 0.20

0.18 0.21
0.19 0.22

0.16 0.20
0.12 0.16

0.14 0.18
0.16 0.21

0.026 0.051
0.030 0.052

0.016 0.034
0.017 0.038

0.010 0.021
0.010 0.021

0.012 0.025
0.013 0.030

0.043 0.090
0.038 0.090

Characteristics

-9U---

2.3
2.5

100.0
21.3

2.4

2.9

33.3
20.0

24.0
31.3

-CC

1.0
1.0

20.3
5.8

1.1

1.2

6.7
5.1

4.5
4.7

* particle diameters this size and smaller were not achieved
in the test period specified
values are dependent on particle diameters that were not
achieved

Cu = d•/d1 o

(d 10 ) (dw0)

'DANIEL B. STEPHENS & ASSOCIATES. INC.



Table 8. Summary of Particle Density Tests

Sample No.

5-1
5-2

5-3
5-4

5-5
5-6

5-7
5-8

5-9
5-10

5-11
5-12

5-13
5-14

5-15
5-16

5-17
5-18

5-19
5-20

5-21
5-22

5-23
5-24

Particle Density
(g/cc)

2.67
2.64

2.76
2.72

2.76
2.78

2.70
2.76

2.68
2.64

2.82
2.74

2.67
2.68

2.64
2.67

2.61
2.63

2.61
2.67

2.60
2.61

2.62
2.59

Average Particle
Density
(q/cc)

2.66

2.74

2.77

2..73

2.66

2.78

2.68

2 66

2.62

2.64

2.61

2.61

DANIEL B. STEPHENS & ASSOCIATES, INC.
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Appendix A: COMPACTION TESTS

i



Summary of Compaction Data

JEG Container
Identification

GRJ-01 500 A

GRJ-01 501 B

GRJ-01 502 C

GRJ-01 503 D

GRJ-01 503 D

GRJ-01 601

GRJ-01 603

Rs-3

Rs-5

Rs-6

Rs-7

Rs-10

Maximum
Dry Density

(c/cc)

1.67

1.62

1.74

1.78

1.89

1.74

1.72

1.88

1.85

1.86

1.85

1.83

Optimum Gravimetric
Moisture Content

(%,.0/c)

10.6

19.1

16.1

12.7

12.1

16.6

18.1

13.6

14.6

15.1

13.9

14.3

DANIEL B. STEPHENS & ASSOCIATES, INC.



COMPACTION TEST

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
DEPTH:

TEST DATE:

MOLD VOLUME:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
GRJ 01 500A
UNKNOWN
11/22/89

944

DENSITY

DETERMINATION
NUMBER

WT OF PAN (g)

WT. OF COMPACTED
SOIL + PAN (9)

WT OF COMPACTED

SOIL (g)

WET DENSITY (g/cc)

DRY DENSITY (g/cc)

CONTENT

DETERMINATION
NUMBER

WT. OF CONTAINER (g)

WT. OF WET SOIL +
CONTAINER (g)

UT. OF DRY SOIL +

CONTAINER (g)

WATER CONTENT (M)

.1 2

4200 4200

3

4200

5875 5920 5945

1675

1.77

1.64

1

131.95

1720

1.82

1.66

2

131.77

1745

1.85

1.66

3

131.91

WATER

Z= T.•W,

151.44 152.28 153.77

149.95

8.3

150.44

9.9

151.54

11.4

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StoLLer

DANIEL B. STEPHENS & ASSOCIATES, INC.



Compaction Test Data

>1

a 1.8

1.7

1.6
6 8 10o 12

Gravinetric Moisture Content, (% g/g)

TEST METHOD: ASTM D698-78 (A)

LAYERS: 3 HAMMER: 5.5 lb. ENERGY: 12,400 ft-lb/cu. ft.
BLOWS: 25/layer FALL: 12 in.

Optimum Maximum
Moisture DryContent Density

Symbol Sample No. Classification (% g/g) (g/cc)

0
GRJ - 01

500 A Sand 10.6 1.67

DANIEL B. STEPHENS & ASSOCIATES. INC.



COMPACTION TEST

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
DEPTH:

TEST DATE:

MOLD VOLUME:

JACOBS ENGINEERING - WORK ORDER #5
89-L- 144
GRJ 01 5019
UNKNOWN
11/22/89

944

DENSITY

DETERMINATION
NUMBER

WT OF PAN (g)

WT. OF COMPACTED
SOIL + PAN (g)

WT OF COMPACTED

SOIL (g)

WET DENSITY (g/cc)

DRY DENSITY (g/cc)

R CONTENT

DETERMINATION
NUMBER

WT. OF CONTAINER (g)

WT. OF WET SOIL +
CONTAINER (g)

WT. OF DRY SOIL +

CONTAINER (g)

WATER CONTENT MX)

I 2 3

4200 4200 4200

5982 5983 5920

1782

1.89

1.56

1

131.99

1783

1.89

1.60

2

132.14

1720

1.82

1.55

3

131.37

WATER

•Z r=

151.81 146.74 144.18

148.39 144.47 142.29

20.9 18.4 17.3

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
S. Statter

-. . DANIEL B. STEPHENS & ASSOCIATES, INC.



Compaction Test Data

U
N.

'-4

In

1.7

1.6

1.5

16 18 20 22 24

Gravimetric Moisture Content, (% g/g)

TEST METHOD: ASTM D698-78 (A)

LAYERS: 3 HAMMER: 5.5 lb. ENERGY: 12,400 ft-lb/cu. ft.
BLOWS: 25/layer FALL: 12 in.

Optimum Maximum
Moisture Dry
Content Density

Symbol Sample No. Classification (% g/g) (g/cc)

GRJ - 01
a

501 B Sandy Loam 19.1 1.62
.1.~Sad Loam- A -

DANIEL B. STEPHENS & ASSOCIATES, INC.



COMPACTION TEST

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
DEPTH:

TEST DATE:

MOLD VOLUME:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
GRJ 01 502C
UNKNOWN
11/22/89

944

DENSITY

DETERMINATION
NUMBER

UT OF PAN (g)

UT. OF COMPACTED
SOIL + PAN (g)

UT OF COMPACTED
SOIL (g)

WET DENSITY (g/cc)

DRY DENSITY (S/cc)

CONTENT

DETERMINATION
NUMBER

UT. OF CONTAINER (g)

WT. OF WET SOIL +
CONTAINER (g)

WT. OF DRY SOIL +

CONTAINER (g)

WATER CONTENT (X)

1 2

4200 4200

3

4200

4

4200
Z

5990 6107 6109 6105

1790

1.90

1.66

1

131.75

1907

2.02

1.74

2

131.76

1909

2.02

1.72

3

132.00

1905

2.02

1.70

3

131.79

WATER

E3=-

157.10 163.54 160.91 161.50

153.97

14.1

159.13

16.1

156.66

17.2

156.81

18.7

LABORATORY ANALYSIS PERFORMED BY: K.
CALCULATIONS MADE BY: L.

CHECKED BY: S.

Turnham
Simpson
Stotter

DANIEL B. STEPHENS & ASSOCIATES, INC.



Compaction Test Data

Y I

9 4. 9

U)

$4

0
1.8

1.7

1.6

12 14 16 18

Gravimetric Moisture Content, (% g/g)

TEST METHOD: ASTM D698-78 (A)

LAYERS: 3 HAMMER: 5.5 lb. ENERGY: 12,400 ft-lb/cu. ft.
BLOWS: 25/layer FALL: 12 in.

Optimum Maximum
Moisture Dry
Content Density

Symbol Sample No. Classification (% g/g) (g/cc)

0
GRJ - 01

502 C Sand 16.1 1.74

DANIEL B. STEPHENS & ASSOCIATES, INC.



COMPACTION TEST

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
DEPTH:

TEST DATE:

MOLD VOLUME:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
GRJ 01 503D
UNKNOWN
11/27/89

944

DENSITY

DETERMINATION
NUMBER

WT OF PAN (g)

WT. OF COMPACTED
SOIL + PAN (g)

WT OF COMPACTED

SOIL (g)

WET DENSITY (g/cc)

DRY DENSITY (g/cc)

R CONTENT

DETERMINATION
NUMBER

WT. OF CONTAINER (g)

WT. OF WET SOIL +
CONTAINER (g)

WT. OF DRY SOIL +

CONTAINER (g)

WATER CONTENT (X)

1 2 3 4

4200 4200 4200 4200

5940 6050 6100 6055

1740

1.84

1.70

1

131 .64

1850

1.96

1.76

2

132.50

1900

2.01

1.77

3

131.90

1855

1.97

1.72

3
1==32Z4
132.40

WATER

:2 =a

148.73 151.20 150.40 153.70

147.40

8.4

149.30

11.3

148.20

13.5

151.00

14.5

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

L.
L.
S.

Simipson
S impson
Stotler

DANIEL B. STEPHENS & ASSOCIATES, INC.



Compaction Test Data

>1

10¶ 1T 4 1

1.8

1.7

1.6

Gravimetric Moisture Content, (% g/g)

TEST METHOD: ASTM D698-78 (A)

LAYERS: 3 HAMMER: 5.5 lb. ENERGY: 12,400 ft-lb/cu. ft.
BLOWS: 25/layer FALL: 12 in.

Optimum Maximum
Moisture Dry
Content Density

Symbol Sample No. Classification (% g/g) (g/cc)

GRJ - 01

503 D Sand 12.7 1.78

DANIEL B. STEPHENS & ASSOCIATES, INC.



COMPACTION TEST

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
DEPTH:

TEST DATE:

MOLD VOLUME:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
GRJ 01 601
UNKNOWN
11/27/89

944

DENSITY

DETERMINATION
NUMBER

WT OF PAN (g)

WT. OF COMPACTED
SOIL + PAN (g)

WT OF COMPACTED
SOIL (g)

WET DENSITY (g/cc)

DRY DENSITY (g/cc)

R CONTENT

DETERMINATION
NUMBER

:===O*C=aO=T=A=IO====(======UT. OF CONTAINER (9)

WT. OF WET SOIL +
CONTAINER (g)

WT. OF DRY SOIL +
CONTAINER (g)

WATER CONTENT (%)

=a=-

1 2 3 4

4200 4200 4200 4200

5966 6095 6180 6154

-9

1766

1.87

1.73

1

132.02

1895

2.01

1.82

2

131.90

1980

2.10

1.88

1954

2.07

1.80

WATEI

El 2:± E-E

3

131.40
iýL

3

131.80

159.80 157.00 156.90 167.70

157.70

8.2

154.70 154.20

10.1 11.8

163.00

15.1

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS M4ADE BY:

CHECKED BY:

K.
L.
S.

7urnham
Sinqson
Stotter

/DANIEL B. STEPHENS & ASSOCIATES, INC.



Compaction Test Data

C)
U

4J

e-4

1.4

1.

1.

Gravimetric Moisture Content, (% g/g)

TEST METHOD: ASTM D698-78 (A)

LAYERS: 3 HAMMER: 5.5 lb. ENERGY: 12,400 ft-lb/cu. ft.
BLOWS: 25/layer FALL: 12 in.

Optimum Maximum
Moisture Dry
Content Density

Symbol Sample No. Classification (% g/g) (g/cc)

GRJ - 01
0

601 Sand 12.1 1.89

DANIEL B. STEPHENS & ASSOCIATES, INC.



COMPACTION TEST

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
DEPTH:

TEST DATE:

MOLD VOLUME:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
GRJ 01 602
UNKNOWN
11/27/89

944

DENSITY

DETERMINATION
NUMBER

WT OF PAN (g)

WT. OF COPACTED
SOIL + PAN (g)

WT OF COMPACTED
SOIL (g).

WET DENSITY (g/cc)

DRY DENSITY (g/cc)

R CONTENT

DETERMINATION
NUMBER

WT. OF CONTAINER (g)

WT. OF WET SOIL +
CONTAINER (g)

WT. OF DRY SOIL +

CONTAINER (g)

WATER CONTENT C%)

€€

1 2

4200 4200
M===

3

4200

4

4200

Z

6055 5963 6120 6110

1855

1.97

1.71

1

132.20

1763

1.87

1.64

2

131.40

1920

2.03

1.74

3

132.00

1910

2.02

1.71

3

132.00

WATEI

EE: 3ýF EF E3E

159.05 157.70 155.20 155.20

155.50 154.50 151.90 151.60

15.2 13.9 16.6 18.4

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

K. Turnham
L. Simpson
S. StoLter

. DANIEL B. STEPHENS & ASSOCIATES. INC.



Compaction Test Data

U

U)

.5

I-

1.9

1.8

1.7

1.6

Gravimetric Moisture Content, (% g/g)

TEST METHOD: ASTM D698-78 (A)

LAYERS: 3 HAMMER: 5.5 lb. ENERGY: 12,400 ft-lb/cu. ft.
BLOWS: 25/layer FALL: 12 in.

Optimum Maximum
Moisture Dry
Content Density

Symbol Sample No. Classification (% g/g) (g/cc)

GRJ - 01

602 Loamy Sand 16.6 1.74

DANIEL B. STEPHENS & ASSOCIATES, INC.



COMPACTION TEST

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
DEPTH:

TEST DATE:

HOLD VOLUME:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
GRJ 01 603
UNKNOWN
11/22/89

94"

DENSITY

DETERMINATION
NUMBER

WT OF PAN (g)

WT. OF COMPACTED
SOIL + PAN (g)

WT OF COMPACTED
SOIL (g)

WET DENSITY (g/cc)

DRY DENSITY (g/cc)

CONTENT

DETERMINATION
NUMBER

I 2 3 4

4200 4200 4200 4200

6080 6038 5940 6110

1880

1.99

1.66

I

132.31

1838

1.95

1.67

2

131.29

1740

1.84

1.60

3

131.85

1910

2.02

1.70

4

131.63

WATER

WT. OF CONTAINER (g)

WT. OF WET SOIL +
CONTAINER (g)

WT. OF DRY SOIL +

CONTAINER (g)

WATER CONTENT (M)

FF FT

162.66 151.04 145.55 151.35

157.63 148.23 143.75 148.22

19.9 16.6 15.1 18.9

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

K.
L.
S.

Turnharn, L. Simpson
Simp~son
Stotter

'DANIEL B. STEPHENS & ASSOCIATES, INC.



Compaction Test Data

$4-
a9-

I b zu

1.8

1.7

1.6

Gravimetric Moisture Content, (% g/g)

TEST METHOD: ASTM D698-78 (A)

LAYERS: 3 HAMMER: 5.5 lb. ENERGY: 12,400 ft-lb/cu. ft.
BLOWS: 25/layer FALL: 12 in.

Optimum Maximum
Moisture DryContent Density

Symbol Sample No. Classification (% g/g) (g/cc)

GRJ - 01

603 Sandy Loam 18.1 1.72

DANIEL B. STEPHENS & ASSOCIATES, INC.



COMPACTION TEST

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
DEPTH:

TEST DATE:

MOLD VOLUME:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
Rs-3
0-46 FT.
01/15/90

944 (cc)

DENSITY

DETERMINATION
NUMBER

WT OF PAN (g)

WT. OF COMPACTED
SOIL + PAN (g)

WT OF COMPACTED
SOIL (g)

WET DENSITY (g/cc)

DRY DENSITY (g/cc)

R CONTENT

DETERMINATION
NUMBER

WT. OF CONTAINER (g)

WT. OF WET SOIL +
CONTAINER (g)

WT. OF DRY SOIL +

CONTAINER (g)

WATER CONTENT MX)

1 2 3 4
22 =

4200 4200 4200 4200

5490 6133 6220 6210

1290

1.37

1.26

1933

2.05

1.84

2020

2.14

1.88

3

132.03

2010

2.13

1.84

4

131.76

WATEI

ýT

1 2

132.03 132.35
TT FF

164.46 166.04 168.91 162.92

161.93 162.55 164.45 158.64

8.5 11.6 13.8 15.9

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

K.
L.
S.

Turriham
Silrpon
Stotl er

DANIEL B. STEPHENS & ASSOCIATES, INC.



Compaction Test Data

U

-41

1.9

1.8

1.7

10 12 14 16

Gravimetric Moisture Content, (% g/g)

TEST METHOD: ASTM D698-78 (A)

LAYERS: 3 HAMMER: 5.5 lb. ENERGY: 12,400 ft-lb/cu. ft.
BLOWS: 25/layer FALL: 12 in.

Optimum Maximum
Moisture Dry
Content Density

Symbol Sample No. Classification (% g/g) (g/cc)

0

13.6Loam 1.88
& - U J U

DANIEL B. STEPHENS & ASSOCIATES, INC.



COMPACTION TEST

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
DEPTH:

TEST DATE:

MOLD VOLUME:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
Rs-5
0-34 FT.
01/22/90

944

DENSITY

DETERMINATION
NUMBER

WT OF PAN (9)

WT. OF COMPACTED
SOIL + PAN (g)

WT OF COMPACTED
SOIL (g)

WET DENSITY (g/cc)

DRY DENSITY (g/cc)

R CONTENT

DETERMINATION
NUMBER

WT. OF CONTAINER (g)

WT. OF WET SOIL +
CONTAINER (g)

WT. OF DRY SOIL +
CONTAINER (g)

WATER CONTENT (M)

frZm

1 2

4200 4200
fT'rZq

3

4200
=:

6175 6160 6205

1975

2.09

1.81

1

132.02

1960

2.08

1.82

2

130.83

2005

2.12

1.85

3

131.15

WATEI

Z= .z-

143.59 140.47 140.72

142.03

15.6

139.30

13.8

139.50

14.6

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L.
L.
S.

Simpson, M. Burkhard
Simpson
StoLler

DANIEL B. STEPHENS & ASSOCIATES, INC.



Compaction Test Data

U

4.j

1.9 __ _ _ _ __ _ _ _ _

1.8 __ __ __ __ __ _

1 .71_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

12 14 16

Gravimetric Moisture Content, (% g/g)

TEST METHOD: ASTM D698-78 (A)

LAYERS: 3 HAMMER: 5.5 lb. ENERGY: 12,400 ft-lb/cu. ft.
BLOWS: 25/layer FALL: 12 in.

Optimum Maximum
Moisture Dry
Content Density

Symbol Sample No. Classification (% g/g) (g/cc)

a Rs-5 Loam 14.6 1.85

DANIEL B. STEPHENS & ASSOCIATES, INC.



COMPACTION TEST

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
DEPTH:

TEST DATE:

MOLD VOLUME:

JACOBS ENGINEERING - WORK 0
89-L-144
Rs-6
0-39 FT.
01/19190

944 (cc)

DENSITY

DETERMINATION
NLI4BER

WT OF PAN (g)

WT. OF COMPACTED
SOIL + PAN (g)

WT OF COMPACTED
SOIL (g)

WET DENSITY (g/cc)

DRY DENSITY (g/cc)

R CONTENT

DETERMINATION
NUMBER

WT. OF CONTAINER (g)

WT. OF WET SOIL +
CONTAINER (g)

WT. OF DRY SOIL +
CONTAINER (g)

WATER CONTENT (%)

1 2 3
8==S==:::Z=:==::::::==::=Z=

4200 4200 4200

6155 6200 6150

1955

2.07

1.82

1

132.46

2000

2.12

1.83

2
2u:3=-2

131.72

1950

2.07

1.77

3

132.29

WATER

tl EE

154.29 148.40 147.40

151.66 146.09 145.21

13.7 16.1 17.0

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotler

DANIEL B. STEPHENS & ASSOCIATES, INC.



Compaction Test Data

U
N,

La

1.9

1.8

1.7

11 13 15 17

Gravimetric Moisture Content, (% g/g)

TEST METHOD: ASTM D698-78 (A)

LAYERS: 3 HAMMER: 5.5 lb. ENERGY: 12,400 ft-lb/cu. ft.
BLOWS: 25/layer FALL: 12 in.

Optimum Maximum
Moisture Dry
Content Density

Symbol Sample No. Classification (% g/g) (g/cc)

0
Rs-6 Clay Loam 15.1 1.86

.1. .1.

DANIEL B. STEPHENS & ASSOCIATES, INC.



COMPACTION TEST

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
DEPTH:

TEST DATE:

MOLD VOLUME:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
RS-7
0-35 FT.
01/22/90

944

DENSITY

DETERMINATION
NUMBER

UT OF PAN (9)

WT. OF COMPACTED
SOIL + PAN (g)

WT OF COMPACTED

SOIL (g)

WET DENSITY (g/cc)

DRY DENSITY (g/cc)

R CONTENT

DETERMINATION
NUMBER

WT. OF CONTAINER (g)

WT. OF WET SOIL +
CONTAINER (g)

WT. OF DRY SOIL +

CONTAINER (g)

WATER CONTENT (M)

mzz|

1 2

4200 4200

3

4200

6110 6153 6183

1910

2.02

1.81

1

131.59

1953

2.07

1.83

2

131.93

1983

2.10

1.83

3

132."

WATER

r.: :22 I

143.76 145.02 152.44

142.45

12.1

143.52

12.8

149.82

15.1

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

M. Burkhard
L. Simpson
S. StotLer

SDANIEL B. STEPHENS & ASSOCIATES, INC.



Compaction Test Data

0

>1

1.9

1.8

1.7

12 14 * 16

Gravimetric Moisture Content, (% g/g)

TEST METHOD: ASTM D698-78 (A)

LAYERS: 3 HAMMER: 5.5 lb. ENERGY: 12,400 ft-lb/cu. ft.
BLOWS: 25/layer FALL: 12 in.

Optimum Maximum
Moisture Dry
Content Density

Symbol Sample No. Classification (% g/g) (g/cc)

0

Rs-7 Clay Loam 13.9 1 .85

DANIEL B. STEPHENS & ASSOCIATES, INC.



COMPACTION TEST

JOB NAME:
JOB N4BER:

SA14PLE NUMBER:
DEPTH:

TEST DATE:

MOLD VOLUME:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
Rs-10
0-44 FT.
01/23/90

9"

DENSITY

DETERMINATION
NUNBER

UT OF PAN (g)

WT. OF COMPACTED
SOIL + PAN (g)

WT OF COMPACTED
SOIL (g)

WET DENSITY (g/cc)

DRY DENSITY (9/cc)

R CONVENT

DETERMINATION
NUMBER

=ZlZZ===ZZZ=Z=====z:=

WT. OF CONTAINER (g)

WT. OF WET SOIL +
CONTAINER (g)

WT. OF DRY SOIL +

CONTAINER (g)

WATER CONTENT (X)

===II
1 2

4200 4200

3

4200

a

6110 6165 6145

1910

2.02

1.79

1
.... =====a

131.80

1965

2.08

1.80

2

132.03

1945

2.06

1.77

3

131.77

WATE

zz =2

139.71 140.13 144.96

138.79,,

13.2

139.05

15.4

143.13

16.1

LABORATORY ANALYSIS PERFORMED BY:
.CALCULATIONS MADE BY:

CHECKED BY:

L.
L.
S.

Simrpson
Simpson
Sto~lter

DANIEL B. STEPHENS & ASSOCIATES, INC.



-I

Compaction Test Data

>1

14I

1.9

1.8

1.7
12 14 16 18

Gravimetric Moisture Content, (% g/g)

TEST METHOD: ASTM D698-78 (A)

LAYERS: 3 HAMMER: 5.5 lb. ENERGY: 12,400 ft-lb/cu. ft.
BLOWS: 25/layer FALL: 12 in.

Optimum Maximum
Moisture Dry
Content Density

Symbol Sample No. Classification (% g/g) (g/cc)

6

Rs-1 0 Loam 14.3 1.83

DANIEL B. STEPHENS & ASSOCIATES, INC.
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Appendix B: INITIAL MOISTURE CONTENT,
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Summary of Initial Moisture Content,
Dry Bulk Density, and Porosity

Initial Moisture Content
Gravimetric Volumftri*c

(%, /g/) (%, cm /cm-I

Dry Bulk
Density

(g/cc)

Calculated
Porosity

Sample No.

5-1
5-2

5-3
5-4

5-5
5-6

5-7
5-8

5-9
5-10

5-11
5-12

5-13
5-14

5-15
5-16

5-17
5-18

5-19
5-20

5-21
5-22

5-23
5-24

23.42
21.85

19.75
19.42

19.46
16.93

16.91
15.51

30.60
24.58

24.57
22.57

15.59
14.32

17.90
17.91

17.17
16.98

16.27
16.23

16.91
16.50

33.01
31.40

30.01
29.85

29.53
26.08

27.49
25.34

42.52
36.51

35.78
33.75

25.80
23.72

29.04
29.16

28.26
27.92

26.83
26.79

27.32
26.65

1.68
1.60

1.41.
1.44

1.52
1.54

1.52
1.54

1.63
1.63

1.39
1.49

1.46
1.50

1.66
1.66

1.62
1.63

1.65
1.64

1.65
1.65

1.62
1.61

37.08
39.39

48.57
47.56

45.16
44.52

44.43
43.57

38.88
38.59

50.01
46.56

45.66
44.20

37.78
37.75

38.08
37.85

37.67
37.72

36.81
36.75

38.10
38.13

Due to sample loss after permeability testing, Oi
accurately determined and Pb & n are based on the
volumes.

cannot be
lesser

DANIEL B. STEPHENS & ASSOCIATES. INC.



DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NU4BER: 5-1
RING NUMBER: T-1

DEPTH: UNKNOWN

FIELD WEIGHT OF SAMPLE (W/PAN AND RING): 107.60 (g)
TARE WEIGHT, RING: 29.17 (g)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 47.14 (cc)

NEW SAMPLE VOLUME: 35.83 (cc)
DATE AND TIME INTO OVEN: 01/30/90 9 1200

DATE AND TIME OUT OF OVEN: 01/31/90 2 0830

DRY WEIGHT OF SAMPLE: 60.42 (g)
DRY BULK DENSITY: 1.69 (g/cc)
PARTICLE DENSITY: 2.66 (g/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 36.61 (X vol)

INITIAL MOISTURE CONTENT (VOLUMETRIC): -- (% voL)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): -- MX)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Siflpson

CHECKED BY: S. Stoller

DANIEL B. STEPHENS & ASSOCIATES, INC. /
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DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-2
RING NUMBER: T-2

DEPTH: UNKNOWN

FIELD WEIGHT OF SAMPLE (IIPAN AND RING): 106.53 (g)
TARE WEIGHT, RING: 28.59 (C)

TARE WEIGHT, PAN: 0.00 (C)
SAMPLE VOLUME: 47.14 (cc)

NEW SAMPLE VOLUME: 41.49 (cc)
DATE AND TIME INTO OVEN: 01/30/90 2 1200

DATE AND TIME OUT OF OVEN: 01/31/90 8 0830

DRY WEIGHT OF SAMPLE: 65.11 (g)
DRY SULK DENSITY: 1.57 (C/cc)
PARTICLE DENSITY: 2.67 (C/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 41.22 (X voL)

INITIAL MOISTURE CONTENT (VOLUMETRIC): -- (% vot)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): -- MX)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotter

I
I
I

II

DANIEL B. STEPHENS & ASSOCIATES. INC.



DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NLUMBER: 89-L-144

SAMPLE NUMBER: 5-3
RING NUMBER: T-3

DEPTH: UNKNOWN

FIELD WEIGHT OF SAMPLE (W/PAN AND RING): 112.09 (g)
TARE WEIGHT, RING: 30.10 (g)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 47.14 (cc)

DATE AND TIME INTO OVEN: 01/30/90 Q 1200
DATE AND TIME OUT OF OVEN: 01/31/90 2 0830

DRY WEIGHT OF SAMPLE: 66.43 (g)
DRY BULK DENSITY: 1.41 (g/cc)
PARTICLE DENSITY: 2.74 (g/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 48.57 CX voL)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 33.01 (% vot)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 23.42 (M)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotter

-DANIEL B. STEPHENS & ASSOCIATES. INC.



DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-1"

SAMPLE NUMBER: 5-4
RING NUMBER: T-4

DEPTH: UNKNOWN

FIELD WEIGHT OF SAMPLE (W/PAN AND RING): 108.05 (g)
TARE WEIGHT, RING: 28.81 (g)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 45.26 (cc)

DATE AND TIME INTO OVEN: 01/30/90 2 1200
DATE AND TIME OUT OF OVEN: 01/31/90 0 0830

DRY WEIGHT OF SAMPLE: 65.03 (g)
DRY BULK DENSITY: 1.44 (g/cc)
PARTICLE DENSITY: 2.74 (g/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 47.56 (% voL)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 31.40 (% vot)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 21.85 MX)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StotLer

!

i
DANIEL B. STEPHENS & ASSOCIATES, INC.



DATA FOR INITIAL OISTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-1"

SAMPLE NUMBER: 5-5
RING NUMBER: T-5

DEPTH: UNKNOWN

FIELD WEIGHT OF SAMPLE (W/PAN AND RING): 125.10 (9)
TARE WEIGHT, RING: 32.47 (g)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 50.92 (cc)

DATE AND TIME INTO OVEN: 01/30/90 2 1200
DATE AND TIME OUT OF OVEN: 01/31/90 2 0830

DRY WEIGHT OF SAMPLE: 77.35 (g)
DRY BULK DENSITY: 1.52 (g/cc)
PARTICLE DENSITY: 2.77 (g/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 45.16 (% vot)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 30.01 (% vot)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 19.75 (M)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotter

DANIEL B. STEPHENS & ASSOCIATES, INC.
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DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

I'

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-1"

SAMPLE NUMBER: 5-6
RING NUMBER: T-6

DEPTH: UNKNOMN

FIELD WEIGHT OF SAMPLE (W/PAN AND RING): 115.32 (g)
TARE WEIGHT, RING: 28.80 (g)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 47.14 (cc)

DATE AND TIME INTO OVEN: 01/30/90 2 1200
DATE AND TIME OUT OF OVEN: 01/31/90 2 0830

DRY WEIGHT OF SAMPLE: 72.45 (g)
DRY BULK DENSITY: 1.54 (g/cc)
PARTICLE DENSITY: 2.77 (g/cc)

(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 44.52 (% Vot)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 29.85 (% vol)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 19.42 MX)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotler

I
I

DANIEL B. STEPHENS & ASSOCIATES, INC.



DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-1"

SAMPLE NUMBER: 5-7
RING NUMBER: T-7

DEPTH: UNKNOWN

FIELD WEIGHT OF SAMPLE (V/PAN AND RING): 114.96 (g)
TARE WEIGHT, RING: 29.52 (g)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 47.14 (cc)

DATE AND TIME INTO OVEN: 01/30/90 2 1200
DATE AND TIME OUT OF OVEN: 01/31/90 2 0830

DRY WEIGHT OF SAMPLE: 71.52 (g)
DRY BULK DENSITY: 1.52 (g/cc)
PARTICLE DENSITY: 2.73 (g/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 44.43 (% voL)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 29.53 (% voL)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 19.46 MX)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotter

DANIEL B. STEPHENS & ASSOCIATES. INC.



DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-1"

SAMPLE NUMBER: 5-8
RING NLU4BER: T-8

DEPTH: UNKNOWN

FIELD WEIGHT OF SAMPLE (W/PAN AND RING): 124.35 (g)
TARE WEIGHT, RING: 32.63 (g)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 50.92 (cc)

DATE AND TINE INTO OVEN: 01/30/90 2 1200
DATE AND TIME OUT OF OVEN: 01/31/90 a 0830

DRY WEIGHT OF SAMPLE: 78." (g)
DRY BULK DENSITY: 1.54 (g/cc)
PARTICLE DENSITY: 2.73 (g/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 43.57 (% vot)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 26.08 (% vot)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 16.93 (M)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stoater

I
DANIEL B. STEPHENS & ASSOCIATES. INC.



DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-9
RING NUMBER: T-9

DEPTH: UNKNOWN

FIELD WEIGHT OF SAMPLE IW/PAN AND RING): 119.46 (g)
TARE WEIGHT, RING: 29.86 (g)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 47.14 (cc)

DATE AND TIME INTO OVEN: 01/30/90 2 1200
DATE AND TIME OUT OF OVEN: 01/31/90 2 0830

DRY WEIGHT OF SAMPLE: 76.64 (g)
DRY BULK DENSITY: 1.63 (g/cc)
PARTICLE DENSITY: 2.66 (g/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 38.88 (X vot)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 27.49 (X vot)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 16.91 (M)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotter

< DANIEL B. STEPHENS & ASSOCIATES. INC.



DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NU4BER: 5-10
RING NUMBER: T-1O

DEPTH: UNKNOWN

FIELD WEIGHT OF SAMPLE (W/PAN AND RING): 114.28 (9)
TARE WEIGHT, RING: 28.88 (g)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 45.26 (cc)

DATE AND TIME INTO OVEN: 01/30/90 2 1200
DATE AND TIME OUT OF OVEN: 01/31/90 2 0830

DRY WEIGHT OF SAMPLE: 73.93 (g)
DRY BULK DENSITY: 1.63 (g/cc)
PARTICLE DENSITY: 2.66 (g/cc)
(METHOD: WATER PYCNHOETER)

CALCULATED POROSITY: 38.59 (X vot)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 25.34 (% vot)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 15.51 MX)

COlMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StoLier

DANIEL B. STEPHENS & ASSOCIATES. INC.



DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME
JOB NUMBER

SAMPLE NUMBER
RING NUMBER

DEPTH

: JACOBS ENGINEERING - WORK ORDER #5
: 89-L-144

5-11
: T-11

UNKNOWN

FIELD WEIGHT OF SAMPLE (W/PAN AND RING): 117.55 (g)
TARE WEIGHT, RING: 28.56 (g)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 49.03 (cc)

DATE AND TIME INTO OVEN: 01/30/90 a 1200
DATE AND TIME OUT OF OVEN: 01/31/90 0 0830

DRY WEIGHT OF SAMPLE: 68.14 (g)
DRY BULK DENSITY: 1.39 (9/cc)
PARTICLE DENSITY: 2.78 (g/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 50.01 (% voL)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 42.52 (% voL)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 30.60 (M)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StoLLer

Z Ž DANIEL B. STEPHENS & ASSOCIATES. INC.



1*

DATA FOR INITIAL MOISTURE CONTENT,

BULK DENSITY, AND POROSITY

JOB NAME:
JOB NUMBER:

SAMPLE NU.MBER:
RING NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-1"
5-12
T-12
UNKNOWN

FIELD WEIGHT OF SAMPLE (W/PAN AND RING): 117.06 (g)
TARE WEIGHT, RING: 29.82 (g)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 47.14 (cc)

DATE AND TIME INTO OVEN: 01/30/90 a 1200
DATE AND TIME OUT OF OVEN: 01/31/90 9 0830

DRY WEIGHT OF SAMPLE: 70.03 (g)
DRY BULK DENSITY: 1.49 (g/cc)
PARTICLE DENSITY: 2.78 (g/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 46.56 (% vol)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 36.51 MX vol)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 24.58 MX)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StoLLer

DANIEL B. STEPHENS & ASSOCIATES. INC.



DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME: JACOBS ENGINEERING - WORk ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-13
RING NUMBER: T-13

DEPTH: UNKNOWN

FIELD WEIGHT OF SAMPLE (W/PAN AND RING): 123.04 (g)
TARE WEIGHT, RING: 30.67 (g)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 50.92 (cc)

DATE AND TIME INTO OVEN: 01/30/90 2 1200
DATE AND TIME OUT OF OVEN: 01/31/90 & 0830

DRY WEIGHT OF SAMPLE: 74.15 (g)
DRY BULK DENSITY: 1.46 (g/cc)
PARTICLE DENSITY: 2.68 (g/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 45.66 (% voL)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 35.78 (% vol)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 24.57 CX)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Sto~ler

DANIEL B. STEPHENS & ASSOCIATES. INC.



DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-14
RING NUMBER: T-14

DEPTH: UNKNOWN

FIELD WEIGHT OF SAMPLE (W/PAN AND RING): 116.85 (g)
TARE WEIGHT, RING: 30.45 (g)

TARE WEIGHT, PAN: 0.00 (9)
SAMPLE VOLUME: 47.14 (cc)

DATE AND TIME INTO OVEN: 01/30/90 & 1200
DATE AND TIME OUT OF OVEN: 01/31/90 1 0830

DRY WEIGHT OF SAMPLE: 70.49 (g)
DRY BULK DENSITY: 1.50 (9/cc)
PARTICLE DENSITY: 2.68 (g/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 44.20 (M vot)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 33.75 (C vot)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 22.57 MX)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotter

DANIEL B. STEPHENS & ASSOCIATES. INC.



DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER 15
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-15
RING NUMBER: T-1

DEPTH: 0-46 FT.

FIELD WEIGHT OF SAMPLE (W/PAN AND RING): 119.36 (g)
TARE WEIGHT, RING: 29.18 (g)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 47.14 (cc)

DATE AND TIME INTO OVEN: 03/19/90 & 1145
DATE AND TIME OUT OF OVEN: 03/20/90 & 930

DRY WEIGHT OF SAMPLE: 78.02 (g)
DRY BULK DENSITY: 1.66 (g/cc)
PARTICLE DENSITY: 2.66 (g/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 37.78 (% voL)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 25.0 (%X vot)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 15.59 (%)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotler

K5 DANIEL B. STEPHENS & ASSOCIATES, INC.



DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-16
RING NUMBER: T-2

DEPTH: 0-46 FT.

FIELD WEIGHT OF SAMPLE (W/PAN AND RING): 117.83 (g)
TARE WEIGHT, RING: 28.59 (g)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 47.14 (cc)

DATE AND TIME INTO OVEN: 03/19/90 2 1145
DATE AND TIME OUT OF OVEN: 03/20/90 9 930

DRY WEIGHT OF SAMPLE: 78.06 (g)
DRY BULK DENSITY: 1.66 (g/cc)
PARTICLE DENSITY: 2.66 (9/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 37.75 (% voL)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 23.72 (X vot)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 14.32 MX)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotler

DANIEL B. STEPHENS & ASSOCIATES, INC.



DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-17
RING NUMBER: T-3

DEPTH: 0-34 FT.

FIELD WEIGHT OF SAMPLE (W/PAN AND RING): 120.26 (g)
TARE WEIGHT, RING: 30.10 (g)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 47.14 (cc)

DATE AND TIME INTO OVEN: 03/19/90 2 1145
DATE AND TIME OUT OF OVEN: 03/20/90 2 930

DRY WEIGHT OF SAMPLE: 76.47 (g)
DRY BULK DENSITY: 1.62 (g/cc)
PARTICLE DENSITY: 2.62 (g/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 38.08 (% voL)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 29.04 (X voL)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 17.90 (X)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StoLter

,DANIEL B. STEPHENS & ASSOCIATES, INC.



DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-18
RING NUMBER: T-4

DEPTH: 0-34 FT.

FIELD WEIGHT OF SAMPLE (W/PAN AND RING): 115.71 (g)
TARE WEIGHT, RING: 28.81 Cg)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 45.26 (cc)

DATE AND TIME INTO OVEN: 03/19/90 2 1145
DATE AND TIME OUT OF OVEN: 03/20/90 2 930

DRY WEIGHT OF SAMPLE: 73.70 (g)
DRY BULK DENSITY: 1.63 (g/cc)
PARTICLE DENSITY: 2.62 (g/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 37.85 (X voL)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 29.16 (X vot)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 17.91 MX)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotler

^ DANIEL B. STEPHENS & ASSOCIATES. INC.



DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

. JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-19
RING NUMBER: T-5

DEPTH: 0-39 FT.

FIELD WEIGHT OF SAMPLE (W/PAN AND RING): 130.66 (g)
TARE WEIGHT, RING: 32.48 (g)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 50.92 (cc)

DATE AND TIME INTO OVEN: 03/19/90 2 1145
DATE AND TIME OUT OF OVEN: 03/20/90 2 930

DRY WEIGHT OF SAMPLE: 83.79 (g)
DRY BULK DENSITY: 1.65 (g/cc)
PARTICLE DENSITY: 2.64 (g/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 37.67 MX vot)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 28.26 (% vot)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 17.17 MX)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StoLLer

DANIEL B. STEPHENS & ASSOCIATES, INC.



DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-20
RING NUMBER: T-6

DEPTH: 0-39 FT.

FIELD WEIGHT OF SAMPLE (C/PAN AND RING): 119.45 (g)
TARE WEIGHT, RING: 28.78 (g)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 47.14 (cc)

DATE AND TIME INTO OVEN: 03/19/90 A 1145
DATE AND TIME OUT OF OVEN: 03/20/90 2 930

DRY WEIGHT OF SAMPLE: 77.51 (g)
DRY BULK DENSITY: 1.64 (g/cc)
PARTICLE DENSITY: 2.64 (g/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 37.72 (% vot)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 27.92 (% voa)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 16.98 (M)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotter

DANIEL B. STEPHENS & ASSOCIATES, INC.



DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-21
RING NUMBER: T-7

DEPTH: 0-35 FT.

FIELD WEIGHT OF SAMPLE (W/PAN AND RING): 119.93 (g)
TARE WEIGHT, RING: 29.53 (g)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 47.14 (cc)

DATE AND TIME INTO OVEN: 03/19/90 # 1145
DATE AND TIME OUT OF OVEN: 03/20/90 2 930

DRY WEIGHT OF SAMPLE: 77.75 (g)
DRY BULK DENSITY: 1.65 (g/cc)
PARTICLE DENSITY: 2.61 (g/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 36.81 (% vot)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 26.83 (% vot)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 16.27 (X)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StotLer

'DANIEL B. STEPHENS & ASSOCIATES. INC.



DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-1"

SAMPLE NUMBER: 5-22
RING NUMBER: T-8

DEPTH: 0-35 FT.

FIELD WEIGHT OF SAMPLE (W/PAN AND RING): 130.32 (g)
TARE WEIGHT, RING: 32.62 (g)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 50.92 (cc)

DATE AND TIME INTO OVEN: 03/19/90 2 1145
DATE AND TIME OUT OF OVEN: 03/20/90 2 930

DRY WEIGHT OF SAMPLE: 84.06 (g)
DRY BULK DENSITY: 1.65 (g/cc)
PARTICLE DENSITY: 2.61 (g/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 36.75 (% vot)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 26.79 (C voL)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 16.23 CM)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StoLLer

DANIEL B. STEPHENS & ASSOCIATES. INC.



DATA FOR INITIAL MOSTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-23
RING NUMBER: T-9

DEPTH: 0-44 FT.

FIELD WEIGHT OF SAMPLE (W/PAN AND RING): 118.89 (g)
TARE WEIGHT, RING: 29.85 (g)

TARE WEIGHT. PAN: 0.00 (g)
SAMPLE VOLUME: 47.14 (cc)

DATE AND TIME INTO OVEN: 03/19/90 8 1145
DATE AND TIME OUT OF OVEN: 03/20/90 2 930

DRY WEIGHT OF SAMPLE: 76.16 (g)
DRY BULK DENSITY: 1.62 (g/cc)
PARTICLE DENSITY: 2.61 (g/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 38.10 (% vot)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 27.32 (% vot)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 16.91 (M)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StotLer

ADANIEL B. STEPHENS & ASSOCIATES. INC.



DATA FOR INITIAL MOISTURE CONTENT,
BULK DENSITY, AND POROSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-1i

SAMPLE NUMBER: 5-24
RING NUMBER: T-1O

DEPTH: 0-4 FT.

FIELD WEIGHT OF SAMPLE (t/PAN AND RING): 114.04 (g)
TARE WEIGHT, RING: 28.89 (g)

TARE WEIGHT, PAN: 0.00 (g)
SAMPLE VOLUME: 45.26 (cc)

DATE AND TIME INTO OVEN: 03/19/90 9 1145
DATE AND TIME OUT OF OVEN: 03/20/90 9 930

DRY WEIGHT OF SAMPLE: 73.09 (g)
DRY BULK DENSITY: 1.61 (g/cc)
PARTICLE DENSITY: 2.61 (9/cc)
(METHOD: WATER PYCNOMETER)

CALCULATED POROSITY: 38.13 (% voL)

INITIAL MOISTURE CONTENT (VOLUMETRIC): 26.65 (% vot)

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 16.50 MX)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Statler

DANIEL B. STEPHENS & ASSOCIATES. INC.
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Sumnary of Saturated Hydraulic Conductivity Tests

Sample No.

5-1
5-2

5-3
5-4

5-5
5-6

5-7
5-8

5-9
5-10

5-11
5-12

5-13
5-14

5-15
5-16

5-17
5-18

5-19
5-20

5-21
5-22

5-23
5-24

K. (cm/sec)

4.5 x 104
4.5 x 10 3

1.5 x 10.
1.4 x 10.5

1.9 x 104

1.6 x 104

6.5 x 104
8.2 x 104

7.1 x 104
5.0 x 104

1.8 x 103
5.1 x 10 5

3.8 x 105

2.6 x 10-

1.2 x 104
9.9 x 10"5

8.2 x 10-7

5.8 x 10"s

1.4 x 10'o

9.1 x 106

1.6 x 10.7
6.0 x 10.7

4.4 x 10"5

3.5 x 10'5

Method of Analysis
Constant Head Falling Head

x
x

x
x

x
x

x
'C

x
'C

'C
'C

'C
'C

'C
x

'C
'C

'C
'C

'C
'C

'C
'C

DANIEL B. STEPHENS & ASSOCIATES. INC.



CONSTANT HEAD PERMEAMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
RING NUMBER:

DEPTH:
TYPE OF WATER USED:

SAMPLE LENGTH:
SAMPLE RADIUS:

SAMPLE X-SECTIONAL AREA:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
5-1
T-1
UNKNOWN
0.01N CaCL2

2.5 (cm)
2.5 (cm)

18.857 (sq. cm)

DATE TIME TEMP RESERVOIR SAMPLE FLOW ELAPSED K SAT K SAT 2 20
(1989) (DAY) ( C) HEAD(CM) HEAD(CM) VOL(CC) TIME(SEC) (CM/SEC) (CM/SEC)

12/26
12/27
12/28
12129
12/30

8:46
10:45
8:52
8:36

12:07

19.5
20.0
20.0
20.0
19.5

0.0
0.0
0.0
0.0
0.0

1.4
2.2
2.4
2.5
1.5

11.2
5.8

19.0
9.4
3.6

320
105
210
90
60

3.3E-03
3.3E-03
5. OE 03
5.5E-ý'!
5.3E - -

3.3E-03
3.3E-03
5.OE-03

.5E-03
r-03

AVERAGE K SAT: 4.5E-03 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: M. Burkhard
* CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotler

•2 DANIEL B. STEPHENS & ASSOCIATES. INC.



CONSTANT HEAD PERMEAMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
RING NUMBER:

DEPTH:
TYPE OF WATER USED:

SAMPLE LENGTH:
SAMPLE RADIUS:

SAMPLE X-SECTIONAL AREA:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
5-2
T-2
UNKNOWN
O.M1N CaCt2

2.5 (cm)
2.5 (cm)

18.857 (sq. cm)

DATE TIME TEMP RESERVOIR SAMPLE FLOW ELAPSED K SAT KSAT @ 20
(1989) (DAY) ( C) HEAD(CM) HEAD(CM) VOL(CC) T]ME(SEC) (CM/SEC) (CM/SEC)

12/26
12/27
12/28
12/29
12/30

8:45
10:46
8:52
8:42

12:11

19.5
20.0
20.0
20.0
19.5

0.0
0.0
0.0
0.0
0.0

1.5
2.4
2.6
2.7
1.8

9.4
8.0

13.2
20.0
6.8

242
120
205
110

80

3.4E-03
3.7E-03
3.3E-03
8.9E-03
6 .3E-03

3.5E-03
3.7E-03
3.3E-03
8.9E-03
6.3E-03

AVERAGE K SAT: 4.5E-03 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: M. Burkhard
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StoLter

.DANIEL B. STEPHENS & ASSOCIATES, INC.



FALLING HEAD TEST DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
RING NUMBER:

DEPTH:
TYPE OF WATER USED:

SAMPLE X-SECTION AREA:
STANDPIPE X-SECTION AREA:

SAMPLE LENGTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
5-3
T-3
UNKNOWN
O.01N CaCL2 SOLUTION
18.857 (sq. cm)
0.636 (sq. cm)

2.5 (cm)

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT 2 20 C
(1989) (HOURS (SEC) ( C) HEAD(CM) HEAD(CM) (CM/SEC) (CM/SEC)

TEST # 1:
12/29 9:22:02

9:51:45

TEST # 2:
12/30 11:58:05

12:20:22

20.5 0.0 80.0
1783 20.5 0.0 60.0

19.5 0.0 64.0
1337 19.5 0.0 49.4

1.4E-05 1.3E-05

1.6E-05 1.6E-05

AVERAGE K SAT: 1.5E-05 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: M. Burkhard
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StotLer

DANIEL B. STEPHENS & ASSOCIATES, INC.



FALLING HEAD TEST DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-4
RING NUMBER: T-4

DEPTH: UNKNOWN
TYPE OF WATER USED: 0.01N CaCt2 SOLUTION

SAMPLE X-SECTION AREA: 18.857 (sq. cm)
STANDPIPE X-SECTION AREA: 0.636 (sq. cm)

SAMPLE LENGTH: 2.5 (cm)

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT @ 20 C
(1989) (HOURS (SEC) ( C) HEAD(CM) HEAD(CM) (CM/SEC) (CM/SEC)

TEST # 1:
12/29 9:21:27

9:52:44

TEST # 2:
12/30 11:57:43

12:19:47

20.5 0.0 81.0
1877 20.5 0.0 61.0

19.5 0.0 62.4
1324 19.5 0.0 48.7

1.3E-05 1.3E-05

1.6E-05 1.6E-05

AVERAGE K SAT: 1.4E-05 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: M. Burkhard
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotter

DANIEL B. STEPHENS & ASSOCIATES, INC.



FALLING HEAD TEST DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
RING NUMBER:

DEPTH:
TYPE OF WATER USED:

SAMPLE X-SECTION AREA:
STANDPIPE X-SECTION AREA:

SAMPLE LENGTH:

JACOBS ENGINEERING -
89-L-144
5-5
T-5
UNKNOWN
O.01N CaC.2 SOLUTION
18.857 (sq. cm)
0.636 (sq. cm)

2.5 (cm)

WORK ORDER #5

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT @ 20 C
(1989) (HOURS (SEC) ( C) HEAD(CM) HEAD(CM) (CM/SEC) (CM/SEC)

TEST # 1:
12/29 9:18:30

9:31:20

TEST # 2:
12/30 11:54:49

12:00:06

20.5 0.0 60.0
770 20.5 0.0 12.0

19.5 0.0 60.0
317 19.5 0.0 28.0

1.8E-04 1.7E-04

2.DE-04 2.OE-04

AVERAGE K SAT: 1.9E-04 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

M. Burkhard
L. Simpson
S. Stotter

DANIEL B. STEPHENS & ASSOCIATES. INC.



FALLING HEAD TEST DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
RING NUMBER:

DEPTH:
TYPE OF WATER USED:

SAMPLE X-SECTION AREA:
STANDPIPE X-SECTION AREA:

SAMPLE LENGTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
5-6
T-6
UNKNOWN
0.01N CaC12 SOLUTION
18.857 (sq. cm)
0.636 (sq. cm)

2.5 (cm)

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT Q 20 C
(1989) (HOURS (SEC) ( C) HEAD(CM) HEAD(CM) (CM/SEC) (CM/SEC)

TEST # 1:
12/29 9:19:04

9:30:58

TEST # 2:
12/30 11:55:10

12:00:59

20.5 0.0 62.0
714 20.5 0.0 17.0

19.5 0.0 60.0
349 19.5 0.0 30.0

1.5E-04 1.5E-04

1.7E-04 1.7E-04

AVERAGE K SAT: 1.6E-04 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: M. Burkhard
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StotLer

_DANIEL B. STEPHENS & ASSOCIATES. INC.



CONSTANT HEAD PERMEAMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
RING NUMBER:

DEPTH:
TYPE OF WATER USED:

SAMPLE LENGTH:
SAMPLE RADIUS:

SAMPLE X-SECTIONAL AREA:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
5-7
T-7
UNKNOWN
0.01N CaCL2

2.5 (cm)
2.5 (cm)

18.857 (sq. cm)

DATE TIME TEMP RESERVOIR SAMPLE FLOW ELAPSED K SAT K SAT 2 20
(1989) (DAY) ( C) HEAD(CM) HEAD(CM) VOL(CC) TIME(SEC) (CM/SEC) (CM/SEC)

12/26
12127
12/28
12/29

9:08
10:55
9:07
8:54

19.5
20.0
20.0
20.0

0.0
0.0
0.0
0.0

1.2
2.4
3.5
3.6

5.8
5.1
8.1

10.4

935
425
465
645

6.9E-04
6.6E-04
6.6E-04
5.9E-04

6.9E-04
6.6E-04
6.6E-04
5.9E-04

AVERAGE K SAT: 6.5E-04 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: M. Burkhard
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotler

DANIEL B. STEPHENS & ASSOCIATES. INC.



CONSTANT HEAD PERMEAMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
RING NUMBER:

DEPTH:
TYPE OF WATER USED:

SAMPLE LENGTH:
SAMPLE RADIUS:

SAMPLE X-SECTIONAL AREA:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
5-8
T-8
UNKNOWN
O.01N CaC[2

2.5 (cm)
2.5 (cm)

18.857 (sq. cm)

DATE TIME TEMP RESERVOIR SAMPLE FLOW ELAPSED K SAT K SAT @ 20
(1989) (DAY) Q C) HEAD(CM) HEAD(CM) VOL(CC) TIME(SEC) (CM/SEC) (CM/SEC)

12/26
12/27
12/28
12/29

9:08
11:00
9:11
8:55

19.5
20.0
20.0
20.0

0.0
0.0
0.0
0.0

1.2
2.2
3.3
3.4

6.7
9.2
7.3

10.1

1000
690
330
477

7.4E-04
8.OE-04
8.9E-04
8.3E-04

7.5E-04
8.OE-04
8.9E-04
8.3E-04

AVERAGE K SAT: 8.2E-04 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: M. Burkhard
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StotLer

DANIEL B. STEPHENS & ASSOCIATES, INC.



CONSTANT HEAD PERMEAMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
RING NUMBER:

DEPTH:
TYPE OF WATER USED:

SAMPLE LENGTH:
SAMPLE RADIUS:

SAMPLE X-SECTIONAL AREA:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
5-9
T-9
UNKNOWN
O.M1N CaCt2

2.5 (cm)
2.5 (cm)

18.857 (sq. cm)

DATE TIME TEMP RESERVOIR SAMPLE FLOW ELAPSED K SAT K SAT @ 20
(1989) (DAY) ( C) HEAD(CM) HEAD(CM) VOL(CC) TIME(SEC) (CM/SEC) (CM/SEC)

12/26
12/27
12/28
12/29

9:10
11:00
9:16
9:06

19.5
20.0
20.0
20.0

0.0
0.0
0.0
0.0

1.3
2.2
3.4
3.5

5.4
9.1
8.2
4.8

1260
725
390
220

4.4:
7.61
8.2E
8.3E'-0

AVERAGE K SAT: 7.1E-04 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: M. Burkhard
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotter

DANIEL B. STEPHENS & ASSOCIATES, INC.



CONSTANT HEAD PERMEAMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
RING NUMBER:

DEPTH:
TYPE OF WATER USED:

SAMPLE LENGTH:
SAMPLE RADIUS:

SAMPLE X-SECTIONAL AREA:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
5-10
T-1O
UNKNOWN
O.01N CaCt2

2.5 (cm)
2.5 (cm)

18.857 (sq. cm)

DATE TIME TEMP RESERVOIR SAMPLE FLOW ELAPSED K SAT K SAT @ 20
(1989) (DAY) ( C) HEAD(CM) HEAD(CM) VOL(CC) TIME(SEC) (CM/SEC) (CM/SEC)

12/26
12/27
12/28
12/29

9:10
10:54
8:58
8:37

19.5
20.0
20.0
20.0

0.0
0.0
0.0
0.0

1.4
2.6
3.0
3.1

5.8
6.1
7.8
7.8

1120
570
660
760

4.9E-04'
5.5E-04
5.2E-04
4.4E-04

4.9E-04
5.5E-04
5.2E-04
4 .4E-04

AVERAGE K SAT: 5.OE-04 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: M. Burkhard
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StoLter

DANIEL B. STEPHENS & ASSOCIATES, INC.



CONSTANT HEAD PERMEAMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
RING NUMBER:

DEPTH:
TYPE OF WATER USED:

SAMPLE LENGTH:
SAMPLE RADIUS:

SAMPLE X-SECTIONAL AREA:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
5-11
T-11
UNKNOWN
O.O1N CaC[2

2.5 (cm)
2.5 (cm)

18.857 (sq. cm)

DATE TIME TEMP RESERVOIR SAMPLE FLOW ELAPSED K SAT K SAT @ 20
(1989) (DAY) ( C) HEAD(CM) HEAD(CM) VOL(CC) TIME(SEC) (CM/SEC) (CM/SEC)

12/26
12/27
12/28
12/29

9:11
10:54
8:58
8:53

19.5
20.0
20.0
20.0

0.0
0.0
0.0
0.0

0.9
2.2
2.7
2.8

8.3
5.8
7.5
9.7

950
135
210
335

1.3E-03
2.6E-03
1.BE-03
1.4E-03

1.3E-03
2.6E-03
1. 7E -03
1.4E-03

AVERAGE K SAT: 1.8E-03 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: M. Burkhard
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotter

DANIEL B. STEPHENS & ASSOCIATES, INC.



FALLING HEAD TEST DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
RING NUMBER:

DEPTH:
TYPE OF WATER USED:

SAMPLE X-SECTION AREA:
STANDPIPE X-SECTION AREA:

SAMPLE LENGTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
5-12
T-12
UNKNOWN
O.OlN CaC12 SOLUTION
18.857 (sq. cm)
0.636 (sq. cm)

2.5 (cm)

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT Q 20 C
(1989) (HOURS (SEC) ( C) HEAD(CM) HEAD(CM) (CM/SEC) (CM/SEC)

TEST # 1:
12/28 9:39:36

10:04:15

TEST # 2:
12/29 9:20:30

9:47:10

20.0 0.0 78.0
1479 20.0 0.0 32.0

20.5 0.0 74.0
1600 20.5 0.0 28.0

5.1E-05 5.1E-05

5.1E-05 5.1E-05

AVERAGE K SAT: 5.1E-05 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: M. Burkhard
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StolLer

DANIEL B. STEPHENS & ASSOCIATES, INC.



FALLING HEAD TEST DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
RING NUMBER:

DEPTH:
TYPE OF WATER USED:

SAMPLE X-SECTION AREA:
STANDPIPE X-SECTION AREA:

SAMPLE LENGTH:

JACOBS ENGINEERING -
89-L-144
5-13
T-13
UNKNOWN
0.01N CaCL2 SOLUTION
18.857 (sq. cm)
0.636 (sq. cm)

2.5 (cm)

WORK ORDER #5

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT @ 20 C
(1989) (HOURS (SEC) C C) HEAD(CM) HEAD(CM) (CM/SEC) (CM/SEC)

TEST # 1:
12/28 9:40:03

10:04:30

TEST # 2:
12/29 9:20:09

9:49:03

20.0 0.0 77.0
1467 20.0 0.0 39.8

20.5 0.0 74.0
1734 20.5 0.0 33.4

3.8E-05 3.8E-05

3.9E-05 3.8E-05

AVERAGE K SAT: 3.8E-05 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS
CALCULATIONS MADE

CHECKED

BY: M. Burkhard
BY: L. Simpson
BY: S. StoLLer

DANIEL B. STEPHENS & ASSOCIATES, INC.



FALLING HEAD TEST DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-14
RING NUMBER: T-14

DEPTH: UNKNOWN
TYPE OF WATER USED: 0.01N CaC12 SOLUTION

SAMPLE X-SECTION AREA: 18.857 (sq. cm)
STANDPIPE X-SECTION AREA: 0.636 (sq. cm)

SAMPLE LENGTH: 2.5 (cm)

DATE TIME DEL T TEMP RESERVOIR SAMPLE
(1989) (HOURS (SEC) ( C) HEAD(CM) HEAD(CM)

K SAT K SAT 2 20 C
(CM/SEC) (CM/SEC)

TEST # 1:
12/29 9:22:30

9:49:55

TEST # 2:
12/30 11:58:48

12:21:04

20.5 0.0 78.0
1645 20.5 0.0 50.0

19.5 0.0 53.0
1336 19.5 0.0 33.0

2.3E-05 2.2E-05

3.0E-05 3.OE-05

AVERAGE K SAT: 2.6E-05 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: H. Burkhard
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StolLer

DANIEL B. STEPHENS & ASSOCIATES, INC.



FALLING HEAD TEST DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
RING NUMBER:

DEPTH:
TYPE OF WATER USED:

SAMPLE X-SECTION AREA:
STANDPIPE X-SECTION AREA:

SAMPLE LENGTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
5-15
T-1
0-46 FT.
O.01N CaCi2 SOLUTION
18.857 (sq. cm)
0.636 (sq. cm)

2.5 (cm)

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT 2 20 C
(1990) (HOURS (SEC) ( C) HEAD(CM) NEAD(CM) (CM/SEC) (CM/SEC)

TEST # 1:
02/12 9:16:32
02/12 9:41:15

TEST # 2:
02/13 10:19:53
02/13 10:37:55

18.0 0.0 81.0
1483 18.0 0.0 11.0

18.0 0.0 80.0
1082 18.0 0.0 18.0

1.1E-O4 1.2E-04

1.2E-04 1.2E-04

AVERAGE K SAT: 1.2E-04 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotler

"DANIEL B. STEPHENS & ASSOCIATES. INC.



FALLING HEAD TEST DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-16
RING NUMBER: T-2

DEPTH: 0-46 FT.
TYPE OF WATER USED: O.O1N CaCL2 SOLUTION

SAMPLE X-SECTION AREA: 18.857 (sq. cm)
STANDPIPE X-SECTION AREA: 0.636 (sq. cm)

SAMPLE LENGTH: 2.5 (cm)

.. oo..............o...•e....e..mme.......• ee .e.........o.......e........•

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT 0 20 C
(1990) (HOURS (SEC) ( C) HEAD(CM) HEAD(CM) (CM/SEC) (CM/SEC)

Sr•zz=•~z•=sz zZZ~~..••=BTzZzZ~•~~~l z -=• =z

TEST # 1:
02/13 10:20:14
02/13 11:01:30

TEST # 2:
02/14 8:37:52
02/14 9:33:20

18.0 0.0 79.0
2476 18.0 0.0 5.3

17.5 0.0 84.0
3328 17.5 0.0 1.8

9.2E-05 9.6E-05

9.7E-05 1.OE-04

AVERAGE K SAT: 9.9E-05 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotter

DANIEL B. STEPHENS & ASSOCIATES, INC.



FALLING HEAD TEST DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
RING NUMBER:

DEPTH:
TYPE OF WATER USED:

SAMPLE X-SECTION AREA:
STANDPIPE X-SECTION AREA:

SAMPLE LENGTH:

JACOBS ENGINEERING -
89-L-1"
5-17
T-3
0-34 FT.
0.01N CaCL2 SOLUTION
18.857 (sq. cm)
0.636 (sq. cm)

2.5 (cm)

WORK ORDER #5

-.....................................................................-...-.

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT 2 20 C
(1990) (HOURS (SEC) ( C) HEAD(CM) HEAD(CM) (CM/SEC) (CM/SEC)

TEST # 1:
02/15
02/16

TEST # 2:
02/16
02/16

8:26
8:47

9:00
13:25

18.5 0.0 84.6
87660 19.0 0.0 35.7

19.0 0.0 86.1
15900 20.0 0.0 74.3

8.3E-07 8.5E-07

7.8E-07 7.9E-07

AVERAGE K SAT: 8.2E-07 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StoLter

DANIEL B. STEPHENS & ASSOCIATES, INC.



FALLING HEAD TEST DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-18
RING NUMBER: T-4

DEPTH: 0-34 FT.
TYPE OF WATER USED: O.O1N CaCI2 SOLUTION

SAMPLE X-SECTION AREA: 18.857 (sq. cm)
STANDPIPE X-SECTION AREA: 0.636 (sq. cm)

SAMPLE LENGTH: 2.4 (cm)

-----...--..................................................................

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT 2 20 C
(1990) (HOURS (SEC) ( C) MEAD(CM) HEAD(CM) (CM/SEC) (CM/SEC)

TEST # 1:
02/13 10:21:05
02/13 11:02:00

TEST # 2:
02/14 8:38:38
02/14 9:33:30

18.0 0.0 80.0
2455 18.0 0.0 15.8

17.5 0.0 83.0
3292 17.5 0.0 8.0

5.3E-05 5.6E-05

5.BE-05 6.OE-05

AVERAGE K SAT: 5.8E-05 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotter

DANIEL B. STEPHENS & ASSOCIATES, INC.



FALLING HEAD TEST DATA

JOB NAME:
JOB NUIJBER:

SAMPLE NUMBER:
RING NUMBER:

DEPTH:
TYPE OF WATER USED:

SAMPLE X-SECTION AREA:
STANDPIPE X-SECTION AREA:

SAMPLE LENGTH:

JACOBS ENGINEERING -
89-L-144
5-19
T-5
0-39 FT.
0.M1N CaC12 SOLUTION
18.857 (sq. cm)
0.636 (sq. cm)

2.7 (cm)

WORK ORDER #5

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT @ 20 C
(1990) (HOURS (SEC) ( C) HEAD(CM) HEAD(CM) (CM/SEC) (CM/SEC)

TEST # 1:
02/12 9:19:50
02/12 13:44:00

TEST # 2:
02/13 10:21:25
02/13 13:08:00

18.0 0.0 80.0
15850 17.5 0.0 10.6

18.0 0.0 83.0
9995 17.0 0.0 17.3

1.2E-05 1.2E-05

1.4E-05 1.5E-05

AVERAGE K SAT: 1.4E-05 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotler

DANIEL B. STEPHENS & ASSOCIATES. INC.



FALLING HEAD TEST DATA

JOB MANE:
JOB NUMBER:

SAMPLE NUMBER:
RING NUMBER:

DEPTH:
TYPE OF WATER USED:

SAMPLE X-SECTION AREA:
STANDPIPE X-SECTION AREA:

SAMPLE LENGTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-1"
5-20
T-6
0-39 FT.
0.0IN CaCi2 SOLUTION
18.857 (sq. cm)
0.636 (sq. cm)

2.5 (cm)

................................................... ,........................

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT 9 20 C
(1990) (HOURS (SEC) ( C) HEAD(CM) HEAD(CC) (CM/SEC) (CN/SEC)

SZUZI=IIZZ3Z3SEZ SIS•Zg33 33U Z32S=ZgZ=ZXZSIzg33ZtSg3Z==zU32 SZ3

TEST # 1:
02/15 8:26:25
02/15 12:40:00

TEST # 2:
02/16 9:01:30
02/16 13:22:00

18.5 0.0 80.4
15215 19.0 0.0 16.4

19.0 0.0 81.0
15630 20.0 0.0 14.9

&.8E-06 9.OE-06

9.1E-06 9.2E-06

AVERAGE K SAT: 9.1E-06 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotter

'DANIEL B. STEPHENS & ASSOCIATES, INC.



FALLING HEAD TEST DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
RING NUMBER:

DEPTH:
TYPE OF WATER USED:

SAMPLE X-SECTION AREA:
STANDPIPE X-SECTION AREA:

SAMPLE LENGTH:

JACOBS ENGINEERING -

89-L-144
5-21
T-7
0-35 FT.
O.01N CaC12 SOLUTION
18.857 (sq. cm)
0.636 (sq. cm)

2.5 (cm)

WORK ORDER #5

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT 2 20 C
(1990) (HOURS (SEC) ( C) HEAD(CM) HEAD(CC) (CM/SEC) (CM/SEC)

..... ------•ZZS==== =ZZ=ZSI .... •=•=SZ=S=Z==•l

TEST # 1:
02/12 9:21:45
02/13 8:32:00

18.0 0.0 84.3
83415 16.5 0.0 71.8

18.0 0.0 83.4
79200 17.0 0.0 72.4

TEST # 2:
02/13
02/14

1.6E-07 1.7E-07

1.SE-07 1.6E-07
10:22
8:22

AVERAGE K SAT: 1.6E-07 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotter

DANIEL B. STEPHENS & ASSOCIATES, INC.



FALLING HEAD TEST DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
RING NUHBER:

DEPTH:
TYPE OF WATER USED:

SAMPLE X-SECTION AREA:
STANDPIPE X-SECTION AREA:

SAMPLE LENGTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L- 144
5-22
T-8
0-35 FT.
O.01N CaCt2 SOLUTION
18.857 (sq. cm)
0.636 (sq. cm)

2.7 (cm)

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

DATE TINE DEL T TEMP RESERVOIR SAMPLE K SAT K SAT a 20 C
(1990) (HOURS (SEC) ( C) HEAD(CM) HEAD(CM) (CH/SEC) (CH/SEC)

Z== ZZZI3•~aZ•ZZ 3 Z Z:Z: 2:z Z Z•ZZ2 ••ZZZ•• 2ZZZ•

TEST # 1:
02/12 9:22:25
02/13 8:32:00

TEST # 2:
02/13
02/14

18.0 0.0 81.0
83375 16.5 0.0 47.1

18.0 0.0 83.7
79260 17.0 0.0 51.9

5.9E-07 6.3E-07

5.5E-07 5.BE-07
10:22
8:23

AVERAGE K SAT: 6.0E-07 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotter

DANIEL B. STEPHENS & ASSOCIATES, INC.



MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-4
RING NUMBER: T-4

DEPTH: UNKNOWN
SAMPLE VOLUME: 45.26 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING): 117.08 (g)

TARE RING: 28.81 (g)
TARE CAP: 0.00 (g)

DRY WEIGHT OF SAMPLE: 65.03 (g)
SATURATED MOISTURE CONTENT: 51.35 (% vo[)

INITIAL VOLUME OF WATER IN SAMPLE: 23.24 (cc)

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) WT (G) CONTENT (% VOL)

12/31
01/04
01/10
01/15
01/21
01/26
01/30

0600
1525
0915
1615
1330
0930
1200

0.0
0.1
0.3
1.0
3.0
7.0

15.1

117.08
115.24
112.43
109.54
105.70
104.65
101.93

1.84
2.81
2.89
3.84
1.05
2.72

1.84
4.65
7.54

11.38
12.43
15.15

51.35
47.28
41.07
34.69
26.20
23.88
17.87

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED

CALCULATION MADE
CHECKED

BY:
BY:
BY:

L.
L.
S.

Simpson
Simpson
StotLer

N DANIEL B. STEPHENS & ASSOCIATES, INC.
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MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-5
RING NUMBER: T-5

DEPTH: UNKNOWN
SAMPLE VOLUME: 50.92 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING): 133.85 (g)

TARE RING: 32.47 (g)
TARE CAP: 0.00 (g)

DRY WEIGHT OF SAMPLE: 77.35 (g)
SATURATED MOISTURE CONTENT: 47.19 (X vot)

INITIAL VOLUME OF WATER IN SAMPLE: 24.03 (cc)

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) WT (G) CONTENT (% VOL)

12/31
01/04
01/10
01/15
01/21
01/26
01/30

0600
1525
0915
1615
1330
0930
1200

0.0
0.1
0.3
1.0
3.0
7.0

15.1

133.85
125.41
122.80
121.02
118.66
118.24
117.09

. .-- 47.19
8.44 8.44 30.62
2.61 11.05 25.49
1.78 12.83 22.00
2.36 15.19 17.36
0.42 15.61 16.54
1.15 16.76 14.28

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED
CALCULATION MADE

CHECKED

BY:
BY:
BY:

L.
L.
S.

Simpson
Simpson
Stotler

DANIEL B. STEPHENS & ASSOCIATES. INC.
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MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-6
RING NUMBER: T-6

DEPTH: UNKNOWN
SAMPLE VOLUME: 47.14 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING):

TARE RING:
TARE CAP:

DRY WEIGHT OF SAMPLE:
SATURATED MOISTURE CONTENT:

INITIAL VOLUME OF WATER IN SAMPLE:

- WORK ORDER #5

123.27
28.80
0.00

72.45
46.71
22.02

(g)
(g)
(g)
(g)
(% Vol)
(cc)

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) WT (G) CONTENT (% VOL)

12/31
01/04
01/10
01/15
01/21
01/26
01/30

0600
1525
0915
1615
1330
0930
1200

0.0
0.1
0.3
1.0
3.0
7.0

15.1

123.27
116.41
113.73
112.19
109.80
109.04
107.37

6.86
2.68
1.54
2.39
0.76
1.67

6.86
9.54

11.08
13.47
14.23
15.90

46.71
32.16
26.47
23.21
18.14
16.53
12.98

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED
CALCULATION MADE

CHECKED

BY:
BY:
BY:

S.
1.
S.

Simpson
Simpson
Stotter

< DANXIEL B. STEPHENS & ASSOCIATES, INC.



I £ a u I I I I a a a a a a a i a a a i a a a i a

10 4

*

*

I I

(D

0

E

C-)

Q)

*

10 3 *

*

102

10

*

I I I I I I I I I I I I I I I I I I I I 1 1- 1 1 1 I

1 0 10 20 30 40 " 50
Moisture Content (%, cm3/cm3)

Pressure Head vs. Moisture Content, Sample No. 5-6

DANIEL B. STEPHENS & ASSOCIATES, INC.



MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-7
RING NUMBER: T-7

DEPTH: UNKNOWN
SAMPLE VOLUME: 47.14 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING): 122.28 (g)

TARE RING: 29.52 (g)
TARE CAP: 0.00 (g)

DRY WEIGHT OF SAMPLE: 71.52 (g)
SATURATED MOISTURE CONTENT: 45.06 (% voL)

INITIAL VOLUME OF WATER IN SAMPLE: 21.24 (cc)

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) WT (G) CONTENT (% VOL)

12/31
01/04
01/10
01/15
01/21
01/26
01/30

0600
1525
0915
1615
1330
0930
1200

0.0
0.1
0.3
1.0
3.0
7.0

15.1

122.28
110.17
107.21
105.78
104.61
104.28
103.87

12.11
2.96
1.43
1.17
0.33
0.41

12.11
15.07
16.50
17.67
18.00
18.41

45.06
19.37
13.09
10.06
7.57
6.87
6.00

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED
CALCULATION MADE

CHECKED

BY:
BY:
BY:

L1

L.
S.

Simpson
Simpson
StoLter

_DANIEL B. STEPHENS & ASSOCIATES. INC.
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MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-8
RING NUMBER: T-8

DEPTH: UNKNOWN
SAMPLE VOLUME: 50.92 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING): 134.68 (g)

TARE RING: 32.63 (g)
TARE CAP: 0.00 (g)

DRY WEIGHT OF SAMPLE: 78.44 (g)
SATURATED MOISTURE CONTENT: 46.37 (% vol)

INITIAL VOLUME OF WATER IN SAMPLE: 23.61 (cc)

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) WT (G) CONTENT (. VOL)

12/31
01/04
01/10
01/15
01/21
01/26
01/30

0600
1525
0915
1615
1330
0930
1200

0.0
0.1
0.3
1.0
3.0
7.0

15.1

134.68
123.77
118.23
116.66
115.31
114.96
114.10

10.91
5.54
1.57
1.35
0.35
0.86

10.91
16.45
18.02
19.37
19.72
20.58

46.37
24.94
14.06
10.98
8.33
7.64
5.95

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED
CALCULATION MADE

CHECKED

BY:
BY:
BY:

L.
L.
S.

Simpson
Simpson
Stotler

DANIEL B. STEPHENS & ASSOCIATES. INC.
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MOISTURE RETENTION DATA 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-9
RING NUMBER: T-9

DEPTH: UNKNOWN
SAMPLE VOLUME: 47.14 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING): 126.40 (g)

TARE RING: 29.86 (g)
TARE CAP: 0.00 (g)

DRY WEIGHT OF SAMPLE: 76.64 (g)
SATURATED MOISTURE CONTENT: 42.21 (% vol)

INITIAL VOLUME OF WATER IN SAMPLE: 19.90 (cc)

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) WT (G) CONTENT (% VOL)

12/31
01/04
01/10
01/15
01/21
01/26
01/30

0600
1525
0915
1615
1330
0930
1200

0.0
0.1
0.3
1.0
3.0
7.0

15.1

126.40
116.39
114.84
113.56
111.91
111.33
110.89

10.01
1.55
1.28
1.65
0.58
0.44

10.01

11.56
12.84
14.49
15.07
15.51

42.21
20.98
17.69
14.98
11.48
10.25
9.31

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED
CALCULATION MADE

CHECKED

BY: L.
BY: L.
BY: S.

Simpson
Simpson
Stoot ter

DANIEL B. STEPHENS & ASSOCIATES. INC.



III 11111111 I I 11111111 III II

10 4
*

*

*

I

0

E

=3

En~
W
(D

$

*

10 2=

10

0

*

I

10 20 30 40- 50
Moisture Content (%, cm3/cm3)

Pressure Head vs. Moisture Content, SCAmple No. 5-9

DANIEL B. STEPHENS & ASSOCIATES, INC.



MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)-

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-10
RING NUMBER: T-1O

DEPTH: UNKNOWN
SAMPLE VOLUME: 45.26 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING): 122.68 (g)

TARE RING: 28.88 (g)
TARE CAP: 0.00 (g)

DRY WEIGHT OF SAMPLE: 73.93 (g)
SATURATED MOISTURE CONTENT: 43.90 (% vol)

INITIAL VOLUME OF WATER IN SAMPLE: 19.87 (cc)

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) WT (G) CONTENT (% VOL)

12/31
01/04
01/10
01/15
01/21
01/26
01/30

0600
1525
0915
1615
1330
0930
1200

0.0
0.1
0.3
1.0
3.0
7.0

15.1

122.68
111.99
110.71
109.37
107.94
107.46
106.85

10.69
1.28
1.34
1.43
0.48
0.61

10.69
11.97
13.31
14.74
15.22
15.83

43.90
20.28
17.45
14.49
11.33
10.27
8.93

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED
CALCULATION MADE

CHECKED

BY:
BY:
BY:

S.
L.
S.

Simpson
Simpson
Stolter

DANIEL B. STEPHENS & ASSOCIATES, INC.
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MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-11
RING NUMBER: T-11

DEPTH: UNKNOWN
SAMPLE VOLUME: 49.03 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING):

TARE RING:
TARE CAP:

DRY WEIGHT OF SAMPLE:
SATURATED MOISTURE CONTENT:

INITIAL VOLUME OF WATER IN SAMPLE:

- WORK ORDER #5

120.40 (g)
28.56 (g)
0.00 (g)

68.14 (g)
48.34 (% vot)
23.70 (cc)

DATE
(1990)

TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(BAR) W/RING(G) WT (G) WT (G) CONTENT (% VOL)

12/31
01/04
01/10
01/15
01/21
01/26
01/30

0600
1525
0915
1615
1330
0930
1200

0.0
0.1
0.3
1.0
3.0
7.0

15.1

120.40
113.54
112.,63
111.27
107.55
106.80
106.20

-- - 48.34
6.86 6.86 34.35
0.91 7.77 32.49
1.36 9.13 29.72
3.72 12.85 22.13
0.75 13.60 20.60
0.60 14.20 19.38

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATION MADE BY:

CHECKED BY:

L.
L.
S.

Simpson
Simpson
StotLer

DANIEL B. STEPHENS & ASSOCIATES, INC.



10

L.

0

0
E
C-

10 3

-o
0
ci)
I

ci)
L.

Cr,
U,
ci)
L.

0~

102

10

1

Moisture Content (7, cm3/cm3)

Pressure Head vs. Moisture Content, Sample No. 5-11

DANIEL B. STEPHENS & ASSOCIATES, INC.



MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-12
RING NUMBER: T-12

DEPTH: UNKNOWN
SAMPLE VOLUME: 47.14 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING): 121.19 (g)

TARE RING: 29.82 (g)
TARE CAP: 0.00 (g)

DRY WEIGHT OF SAMPLE: 70.03 (g)
SATURATED MOISTURE CONTENT: 45.27 (% vol)

INITIAL VOLUME OF WATER IN SAMPLE: 21.34 (cc)

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) UT (G) CONTENT (% VOL)

12/31
01/04
01/10
01/15
01/21
01/26
01/30

0600
1525
0915
1615
1330
0930
1200

0.0
0.1
0.3
1.0
3.0
7.0

15.1

121.19
116.63
115.67
114.53
112.01
111.38
111.52

4.56
0.96
1.14
2.52
0.63

-0.14

4.56
5.52
6.66
9.18
9.81
9.67

45.27
35.60
33.56
31.14
25.80
24.46
24.76

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED
CALCULATION MADE

CHECKED

BY:
BY:
BY:

L.
L.
S.

Simpson
Simpson

Stotter

DANIEL B. STEPHENS & ASSOCIATES, INC.
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MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-13
RING NUMBER: T-13

DEPTH: UNKNOWN
SAMPLE VOLUME: 50.92 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING):

TARE RING:
TARE CAP:

DRY WEIGHT OF SAMPLE:
SATURATED MOISTURE CONTENT:

INITIAL VOLUME OF WATER IN SAMPLE:

- WORK ORDER #5

128.49
30.67

O0.0
74.15
46.48
23.67

(g)
(g)
(g)
(g)
(% voL)
(cc)

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) WT (G) CONTENT (% VOL)

12/31 0600 0.0 128.49 -- . 46.48
01/04 1525 0.1 123.91 4.58 4.58 37.49
01/10 0915 0.3 122.93 0.98 5.56 35.57
01/15 1615 1.0 121.46 1.47 7.03 32.68
01/21 1330 3.0 119.05 2.41 9.44 27.95
01/26 0930 7.0 118.41 0.64 10.08 26.69
01/30 1200 15.1 117.94 0.47 10.55 25.77

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATION MADE BY:

CHECKED BY:

L.
L.
S.

Simpson
Simpson
Stotter

'DANIEL B. STEPHENS & ASSOCIATES, INC.
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MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING.
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-14
RING NUMBER: T-14

DEPTH: UNKNOWN
SAMPLE VOLUME: 47.14 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING):

TARE RING:
TARE CAP:

DRY WEIGHT OF SAMPLE:
SATURATED MOISTURE CONTENT:

INITIAL VOLUME OF WATER IN SAMPLE:

- WORK ORDER #5

123.28 (g)
30.45 (g)
0.00 (g)

70.49 (g)
47.39 (% vot)
22.34 (cc)

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) WT (G) CONTENT (% VOL)

12/31
01/04
01/10
01/15
01/21
01/26
01/30

0600
1525
0915
1615
1330
0930
1200

0.0
0.1
0.3
1.0
3.0
7.0

15.1

123.28
119.37
117.55
116.05
113.50
112.35
110.11

3.91
1.82
1.50
2.55
1.15
2.24

3.91
5.73
7.23
9.78

10.93
13.17

47.39
39.10
35.24
32.05
26.64
24.20
19.45

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATION MADE BY:

CHECKED BY:

L.
L.
S.

Simpson
Simpson
StotLer

DANIEL B. STEPHENS & ASSOCIATES. INC.
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MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING - WORK ORDER 95
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-15
RING NUMBER: T-1

DEPTH: 0-46 FT.
SAMPLE VOLUME: 47.14 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING): 126.38 (g)

TARE RING: 29.18 (9)
TARE CAP: 0.00 (g)

DRY WEIGHT OF SAMPLE: 78.02 (g)
SATURATED MOISTURE CONTENTt 40.69 (% vot)

INITIAL VOLUME OF WATER IN SAMPLE: 19.18 (cc)

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) WT (G) CONTENT (X VOL)

02/16
02/21
02/26
03/04
03/09
03/13
03/19

1530
1500
1130
1030
930

1430
1130

0.0 126.38
0.1 122.81
0.3 121.20
1.0 119.79
3.0 119.50
7.0 118.42

15.0 118.16

3.57
1.61
1.41
0.29
1.08
0.26

3.57
5.18
6.59
6.88
7.96
8.22

40.69
33.11
29.70
26.71
26.09
23.80
23.25

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATION MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
S. Stotter

DANIEL B. STEPHENS & ASSOCIATES, INC.
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MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-16
RING NUMBER: T-2

DEPTH: 0-46 FT.
SAMPLE VOLUME: 47.14 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING): 125.40 (g)

TARE RING: 28.59 (g)
TARE CAP: 0.00 (g)

DRY WEIGHT OF SAMPLE: 78.06 (g)
SATURATED MOISTURE CONTENT: 39.78 (% vat)

INITIAL VOLUME OF WATER IN SAMPLE: 18.75 (cc)

... o..o. .... ................. o. .... .....................-... ---- .......

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) WT (G) CONTENT (% VOL)
=---= i=zsz--==~.==mz=.s~zmmmz=- m==========

02/16
02/21
02/26
03/04
03/09
03/13
03/19

1530
1500
1130
1030
930

1430
1130

0.0
0.1
0.3
1.0
3.0
7.0

15.0

125.40
122.28
120.34
118.72
118.67
117.61
117.42

3.12
1.94
1.62
0.05
1.06
0.19

3.12
5.06
6.68
6.73
7.79
7.98

39.78
33.16
29.04
25.60
25.50
23.25
22.85

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATION MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
S. Stotter

-DANIEL B. STEPHENS & ASSOCIATES, INC.
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MOISTURE RETENTION DATA 1 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-17
RING NUMBER: T-3

DEPTH: 0-34 FT.
SAMPLE VOLUME: 47.14 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING): 124.26 (g)

TARE RING: 30.10 (g)
TARE CAP: 0.00 (g)

DRY WEIGHT OF SAMPLE: 76.47 (g)
SATURATED MOISTURE CONTENT: 37.53 (% vol)

INITIAL VOLUME OF WATER IN SAMPLE: 17.69 (cc)

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) WT (G) CONTENT (X VOL)

----- =• = -==i ===z=zs= = ===•=z====szs•=z======== =

02/16
02/21
o2/26
03/04
03/09
03/13
03/19

1530
1500
1130
1030
930

1430
1130

0.0
0.1
0.3
1.0
3.0
7.0

15.0

124.26
122.50
121.57
120.41
120.32
119.75
119.77

1.76
0.93
1.16
0.09
0.57

-0.02

1.76
2.69
3.85
3.94
4.51
4.49

37.53
33.79
31.82
29.36
29.17
27.96
28.00

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATION MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
S. StoLter

'DANIEL B. STEPHENS & ASSOCIATES. INC.
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MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-18
RING NUMBER: T-4

DEPTH: 0-34 FT.
SAMPLE VOLUME: 45.26 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING): 120.54 (g)

TARE RING: 28.81 (g)
TARE CAP: 0.00 (g)

DRY WEIGHT OF SAMPLE: 73.70 (g)
SATURATED MOISTURE CONTENT: 39.84 (% vot)

INITIAL VOLUME OF WATER IN SAMPLE: 18.03 (cc)

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) WT (G) CONTENT (% VOL)

02/16
02/21
02/26
03/04
03/09
03/13
03/19

1530
1500
1130
1030
930

1430
1130

0.0
0.1
0.3
1.0
3.0
7.0

15.0

120.54
118.02
116.96
115.71
115.36
114.89
114.21

2.52
1.06
1.25
0.35
0.47
0.68

2.52
3.58
4.83
5.18
5.65
6.33

39.84
34.27
31.93
29.16
28.39
27.35
25.85

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATION MADE BY:

CHECKED BY:

L. Simpison
L. Simpson
S. StoLLer

DANIEL B. STEPHENS & ASSOCIATES, INC.
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MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-19
RING NUMBER: T-5

DEPTH: 0-39 FT.
SAMPLE VOLUME: 50.92 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING): 136.56 (g)

TARE RING: 32.48 (g)
TARE CAP: 0.00 (g)

DRY WEIGHT OF SAMPLE: 83.79 (g)
SATURATED MOISTURE CONTENT: 39.85 (% voL)

INITIAL VOLUME OF WATER IN SAMPLE: 20.29 (cc)

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) WT (G) CONTENT (% VOL)

02/16
02/21
02/26
03/04
03/09
03/13
03/19

1530
1500
1130
1030
930

1430
1130

0.0
0.1
0.3
1.0
3.0
7.0

15.0

136.56
134.75
133.39
131.66
131.23
130.76
130.29

1.81

1.36
1.73
0.43
0.47
0.47

1.81
3.17
4.90
5.33
5.80
6.27

39.85
36.29
33.62
30.22
29.38
28.46
27.53

COMMENTS: Assume density of water is 1.0 9/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATION MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
S. Stolter

DANIEL B. STEPHENS & ASSOCIATES, INC.
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MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-1"4

SAMPLE NUMBER: 5-20
RING NUMBER: T-6

DEPTH: 0-39 FT.
SAMPLE VOLUME: 47.14 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING): 124.87 (g)

TARE RING: 28.78 (g)
TARE CAP: 0.00 (g)

DRY WEIGHT OF SAMPLE: 77.51 (g)
SATURATED MOISTURE CONTENT: 39.41 (% voL)

INITIAL VOLUME OF WATER IN SAMPLE: 18.58 (cc)

DATE TIME PRESSURE -WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) WT (G) CONTENT (X VOL)

02/16
02/21
02/26
03/04
03/09
03/13
03/19

1530
1500
1130
1030
930

1430
1130

0.0
0.1
0.3
1.0
3.0
7.0

15.0

124.87
123.43
122.16
120.57
119.71
118.97
118.78

1.44
1.27
1.59
0.86
0.74
0.19

1.44
2.71
4.30
5.16
5.90
6.09

39.41
36.36
33.67
30.29
28.47
26.90
26.50

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATION MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
S. StoLter

.DANIEL B. STEPHENS & ASSOCIATES, INC.
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MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SANPLE NUMBER: 5-21
RING NUMBER: T-7

DEPTH: 0-35 FT.
SAMPLE VOLUME: 47.14 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING): 124.59 (g)

TARE RING: 29.53 (g)
TARE CAP: 0.00 (g)

DRY WEIGHT OF SAMPLE: 77.75 (g)
SATURATED MOISTURE CONTENT: 36.72 (% vot)

INITIAL VOLUME OF WATER IN SAMPLE: 17.31 (cc)

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) WT (G) CONTENT (% VOL)

02/16
02/21
02/26
03/04
03/09
03/13
03/19

1530
1500
1130
1030
930
1430
1130

0.0
0.1
0.3
1.0
3.0
7.0

15.0

124.59
124.05
122.96
121.38
119.85
119.13
119.09

0.54
1.09
1.58
1.53
0.72
0.04

0.54
1.63
3.21
4.74
5.46
5.50

36.72
35.57
33.26
29.91
26.67
25.14
25.05

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATION MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
S. Stotter

DANIEL B. STEPHENS & ASSOCIATES, INC.
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MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-22
RING NUMBER: T-8

DEPTH: 0-35 FT.
SAMPLE VOLUME: 50.92 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING): 136.50 (g)

TARE RING: 32.62 (g)
TARE CAP: 0.00 (g)

DRY WEIGHT OF SAMPLE: 84.06 (g)
SATURATED MOISTURE CONTENT: 38.92 (X vot)

INITIAL VOLUME OF WATER IN SAMPLE: 19.82 (cc)

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) WT (G) CONTENT (% VOL)

•---Z-•--•z-•-z-•-z•-•Z2-= 2-- 2- 22= 2sZZz==•...

02/16
02/21
02/26
03/04
03/09
03/13
03/19

1530
1500
1130
1030
930

1430
1130

0.0
0.1
0.3
1.0
3.0
7.0

15.0

136.50
134.56
133.36
131.63
131.14
130.26
129.70

1.94
1.20
1.73
0.49
0.88
0.56

1.94
3.14
4.87
5.36
6.24
6.80

38.92
35.11
32.76
29.36
28.40
26.67
25.57

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATION MADE BY: L. Simpson

CHECKED BY: S. Stotier

_DANIEL B. STEPHENS & ASSOCIATES, INC.
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MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING - WORK ORDER 95
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-23
RING NUMBER: T-9

DEPTH: 0-44 FT.
SAMPLE VOLUME: 47.14 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING): 124.72 (g)

TARE RING: 29.85 (g)
TARE CAP: 0.00 (g)

DRY WEIGHT OF SAMPLE: 76.16 (g)
SATURATED MOISTURE CONTENT: 39.69 (% vot)

INITIAL VOLUME OF WATER IN SAMPLE: 18.71 (cc)

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) WT (G) CONTENT (% VOL)

02/16
02/21
02/26
03/04
03/09
03/13
03/19

1530
1500
1130
1030
930

1430
1130

0.0
0.1
0.3
1.0
3.0
7.0

15.0

124.72
122.04
120.33
118.76
117.97
117.56
116.91

2.68
1.71
1.57
0.79
0.41
0.65

2.68
4.39
5.96
6.75
7.16
7.81

39.69
34.01
30.38
27.05
25.37
24.50
23.12

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATION MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
S. Stotter

DANIEL B. STEPHENS & ASSOCIATES, INC.
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MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-24
RING NUMBER: T-10

DEPTH: 0-44 FT.
SAMPLE VOLUME: 45.26 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING): 119.04 (g)

TARE RING: 28.89 (g)
TARE CAP: 0.00 (g)

DRY WEIGHT OF SAMPLE: 73.09 (g)
SATURATED MOISTURE CONTENT: 37.69 (% voL)

INITIAL VOLUME OF WATER IN SAMPLE: 17.06 (cc)

-.....------............. ...-----------------------------------------
DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE

(1990) (BAR) W/RING(G) WT (G) UT (G) CONTENT (% VOL)

02/16
02/21
02/26
03/04
03/09
03/13
03/19

1530
1500
1130
1030
930

1430
1130

0.0
0.1
0.3
1.0
3.0
7.0

15.0

119.04
117.10
115.76
114.45
113.49
113.10
112.54

1.94
1.34
1.31
0.96
0.39
0.56

1.94
3.28
4.59
5.55
5.94
6.50

37.69
33.41
30.45
27.55
25.43
24.57
23.33

COMMENTS: Assume density of water is 1.0 9/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATION MADE BY:

CHECKED BY:

L. Simrpson
L. Simrpson
S. StotLer

DANIEL B. STEPHENS & ASSOCIATES, INC.
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Summary of Particle Size Characteristics

Sample No.

5-1
5-2

5-3
5-4

5-5
5-6

5-7
5-8

5-9
5-10

5-11
5-12

5-13
5-14

5-15
5-16

5-17
5-18
5-19
5-20

5-21
5-22

5-23
5-24

dlo

0.09
0.089

0.0018
0.008

0.079

0.076

0.006
0.008

0. 0075
0.0067

d,50

0.18
0.18

0.13
0.14

0.19
0.17

0.17
0.17

0.18
0.19

0.16
0.12

0.14
0.16

0.026
0.030

0.016
0.017
0.010
0.010

0.012
0.013

0.043
0.038

0.21
0.22

0.18
0.17

0.24
0.21

0.19
0.20

0.21
0.22

0.20
0.16

0.18
0.21

0.051
0.052

0.034
0.038
0.021
0.021

0.025
0.030

0.090
0.090

CU

2.3
2.5

100.0
21.3

-C-

1.0
1.0

20.3
5.8

2.4

2.9

33.3
20.0

24.0
31.3

1.1

1.2

6.7
5.1

4.5
4.7

* particle diameters this size and smaller were not achieved
in the test period specified
values are dependent on particle diameters that were not
achieved

Cu = d60/d 1o

Cc =

(d10 ) (d60)

SDANIEL B. STEPHENS & ASSOCIATES, INC.



SIEVE ANALYSIS DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

TEST DATE: 01/31/90
SAMPLE NUMBER: 5-1

DEPTH: UNKNOWN

TOTAL WEIGHT OF SAMPLE: 123.09 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.86 0.86 122.23 99.30 0.677
6 3.350 0.55 1.41 121.68 98.85 0.525

10 2.000 0.28 1.69 121.40 98.63 0.301
16 1.180 0.45 2.14 120.95 98.26 0.072
40 0.425 5.27 7.41 115.68 93.98 -0.372
70 0.212 41.71 49.12 73.97 60.09 -0.674

140 0.106 56.84 105.96 17.13 13.92 -0.975
200 0.075 11.45 117.41 5.68 4.61 -1.125
pan 5.16 122.57 0.52

dl 0:
d16:
d30:

0.09 (mam)
0.11 (amm)
0.14 (aM)

d50: 0.18 (mm)
d60: 0.21 (amm)
d84: '0.35 (am)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d6O/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(d16+dO+d584)/3]:

COMMENTS:

0.18
2.3

1.0
0.21

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L.
L.
S.

Simpson
Simpson
Stolter

DANIEL B. STEPHENS & ASSOCIATES. INC.
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5-1 unknown Sand



SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
01/31/90
5-2
UNKNOWN

TOTAL WEIGHT OF SAMPLE: 125.69 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mC) RETAINED RETAINED PASSING

4 4.750 1.06 1.06 124.63 99.16 0.677
6 3.350 0.49 1.55 124.14 98.77 0.525

10 2.000 0.46 2.01 123.68 98.40 0.301
16 1.180 0.64 2.65 123.04 97.89 0.072
40 0.425 5.51 8.16 117.53 93.51 -0.372
70 0.212 42.61 50.77 74.92 59.61 -0.674

140 0.106 56.46 107.23 18.46 14.69 -0.975
200 0.075 12.78 120.01 5.68 4.52 -1.125
pan 5.04 125.05 0.64

dlO: 0.089 (mm)
d16: 0.11 (mm)
d30: 0.14 (mm)

d50: 0.18 (mC)
d60: 0.22 (am)
d84: 0.36 (mm)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(d16+d5O+d84)/31:

COMMENTS:

0.18
2.5

1.0
0.22

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
S. Stotter

DANIEL B. STEPHENS & ASSOCIATES. INC. . I
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SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
01/31/90
5-3
UNKNOWN

TOTAL WEIGHT OF SAMPLE: 122.50 (g)

SIEVE DIAMETER WT. CUM WT. WT. X PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.71 0.71 121.79 99.42 0.677
6 3.350 0.44 1.15 121.35 99.06 0.525

10 2.000 0.11 1.26 121.24 98.97 0.301
16 1.180 0.39 1.65 120.85 98.65 0.072
40 0.425 13.71 15.36 .107.14 87.46 -0.372
70 0.212 28.80 44.16 78.34 63.95 -0.674

140 0.106 25.18 69.34 53.16 43.40 -0.975
200 0.075 23.97 93.31 29.19 23.83 -1.125
pan 28.28 121.59 0.91

dlO: 0.0018 (mm)
d16: 0.016 (mm)
d30: 0.081 (mm)

d50: 0.13 (mm)
d60: 0.18 (mm)
d84: 0.37 (mrm)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
C(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, C(d16+d50+d84)/3]:

COMMENTS:

0.13
100.0

20.3
0.17

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

L.
L.
S.

Simpson
Simpson
Stol Ler

DANIEL B. STEPHENS & ASSOCLATES. INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144 TEST DATE:
5-3 DEPTH:
DISTILLED INITIAL WT:
NONE TOTAL SAMPLE WT:
(NaPO3)6 START TIME:

02/01/90
UNKNOWN

28.14 (g)
122.50 (g)

8:54

DATE TIME TEMP R RL Rcorr L D P VFINER
(1990) (MIN) C C) (g/L) (g/L) (g/t) (CM) (MM) (I)

02/01 0.25
0.50
1.00
2.00
5.00

10.00
20.50
60.00

120.00
240.00
463.00
752.00

02/02 1432.00

17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.5
17.5
17.0

31.5
31.0
30.0
27.5
24.0
22.0
20.0
12.0
9.0
8.0
7.5
7.5
9.0

3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
2.5
2.5
4.5

28.5
28.0
27.0
24.5
21.0
19.0
17.0
9.0
6.0
5.0
5.0
5.0
4.5

11.1
11.2
11.4
11.8
12.4
12.7
13.0
14.3
14.8
15.0
15.1
15.1
14.8

0.09457
0.06712
0.04781
0.03441
0.02228
0.01596
0.01129
0.00693
0.00498
0.00354
0.00254
0.00199
0.00144

101.27932
99.50249
95.94883
87.06468
74.62687
67.51955
60.41222
31.98294
21.32196
17.76830
17.76830
17.76830
15.99147

23.26531
22.85714
22.04082
20.00000
17.14286
15 .51020
13.87755
7.34694
4.89796
4.08163
4.08163
4.08163
3.67347

COMMENTS: Assume mean particle density is 2.65 9/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
S. Stotler

'DANIEL B. STEPHENS & ASSOCIATES. INC.
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SIEVE ANALYSIS DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

TEST DATE: 01/31/90
SAMPLE NUMBER: 5-4

DEPTH: UNKNOWN

TOTAL WEIGHT OF SAMPLE: 126.55 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.57 0.57 125.98 99.55 0.677
6 3.350 0.09 0.66 125.89 99.48 0.525

10 2.000 0.29 0.95 125.60 99.25 0.301
16 1.180 0.59 1.54 125.01 98.78 0.072
40 0.425 13.37 14.91 111.64 88.22 -0.372
70 0.212 24.78 39.69 86.86 68.64 -0.674

140 0.106 36.53 76.22 50.33 39.77 -0.975
200 0.075 26.09 102.31 24.24 19.15 -1.125
pan 22.39 124.70 1.85

dlO: 0.008 (mm)
d16: 0.045 (mm)
d30: 0.089 (mm)

d5O: 0.14 (mm)
d60: 0.17 (mm)
d84: 0.37 (mm)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
C(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, f(d16+d5O+d84)/3]:

COMMENTS:

0.14
21.3

5.8
0.19

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L.
L.
S.

Simpson
Simpson
Stotter

DANIEL B. STEPHENS & ASSOCIATES. INC.



HYDROMETER DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144 TEST DATE:

SAMPLE NUMBER: 5-4 DEPTH:
TYPE OF WATER USED: DISTILLED INITIAL WT:
REACTION WITH M202: NONE TOTAL SAMPLE WT:

DISPERSANT: (NaPO3)6 START TIME:

02/01/90
UNKNOWN

22.33
126.50

9:00

(g)
(g)

DATE TIME TEMP R RL Rcorr
(1990) (MIN) ( C) (g0/0 (g0/0 (g/il

L
(CM)

D P
(MM) (M)

XFINER

02/01 0.25
0.50
1.00
2.00
5.00

10.00
20.50
60.00

120.00
240.00
458.00
747.00

02/02 1427.00

17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.5
17.5
17.0

25.5
24.5
24.0
22.0
20.0
19.0
18.0
15.0
13.0
10.0
9.0
8.5
9.0

3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
2.5
2.5
4.5

22.5
21.5
21.0
19.0
17.0
16.0
15.0
12.0
10.0

7.0
6.5
6.0
4.5

12.1
12.3
12.4
12.7
13.0
13.2
13.3
13.8
14.2
14.7
14.8
14.9
14.8

0.09866
0.07023
0.04983
0.03570
0.02287
0.01627
0.01143
0.00681
0.00487
0.00350
0.00253
0.00199
0.00144

100.76131
96.28303
94.04389
85.08733
76.13077
71.65249
67.17421
53.73936
44.78280
31.34796
29.10882
26.86968
20.15226

17.78656
16.99605
16.60079
15.01976
13.43874
12.64822
11.85771
9.48617
7.90514
5.53360
5.13834
4.74308
3.55731

COMMENTS: Assume mean particLe density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
S. StolLer

DANIEL B. STEPHENS & ASSOCIATES, INC.
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5-4 unknown Sandy Loam



SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
02/01/90
5-5 -
UNKNOWN

TOTAL WEIGHT OF SAMPLE: 120.15 (9)

SIEVE DIAMETER WT. CUMf WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 120.15 100.00 0.677
6 3.350 2.21 2.21 117.94 98.16 0.525

10 2.000 0.55 2.76 117.39 97.70 0.301
16 1.180 1.27 4.03 116.12 96.65 0.072
40 0.425 19.22 23.25 96.90 80.65 -0.372
70 0.212 31.21 54.46 65.69 54.67 -0.674

140 0.106 33.57 88.03 32.12 26.73 -0.975
200 0.075 15.30 103.33 16.82 14.00 -1.125
pan 15.96 119.29 0.86

dIO: -- (cmi)
d16: 0.080 (mm)
d30: 0.120 (mm)

d5O: 0.19 (ram)
d60: 0.24 (mm)
d84: 0.50 (wrn)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, ((d16+d50+d84)/31:

COMMENTS:

0.19

0.26

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

L.
L.
S.

Simpson
Simpson
Stotter

SDANIEL B. STEPHENS & ASSOCIATES, INC.
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS
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11
SIEVE ANALYSIS DATA

I JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
02/01/90
5-6
UNKNOWN.

TOTAL WEIGHT OF SAMPLE: 120.15 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (wm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 120.15 100.00 0.677
6 3.350 0.59 0.59 119.56 99.51 0.525

10 2.000 0.64 1.23 118.92 98.98 0.301
16 1.180 0.81 2.04 118.11 98.30 0.072
40 0.425 13.93 15.97 104.18 86.71 -0.372
70 0.212 32.42 48.39 71.76 59.73 -0.674

140 0.106 33.34 81.73 38.42 31.98 -0.975
200 0.075 17.41 99.14 21.01 17.49 -1.125
pan 20.02 119.16 0.99

I dl0:
d16:
d30:

-- ((mm)
-- ((mm)

0.10 (mam)

d50: 0.17 (mm)
d60: 0.21 (wrn)
d84: 0.40 (nm)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d6O/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(d16+d5O+d84)/31:

COMMENTS:

0.17

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

S.
L.
S.

Simpson
Simpson
Stotter

i

.DANIEL B. STEPHENS & ASSOCIATES, INC.
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SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
02/01/90
5-7
UNKNOWN.

TOTAL WEIGHT OF SAMPLE: 119.34 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mint) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 119.34 100.00 0.677
6 3.350 0.49 0.49 118.85 99.59 0.525

10 2.000 0.32 0.81 118.53 99.32 0.301
16 1.180 0.67 1.48 117.86 98.76 0.072
40 0.425 7.50 8.98 110.36 92.48 -0.372
70 0.212 33.74 42.72 76.62 64.20 -0.674

140 0.106 52.37 95.09 24.25 20.32 -0.975
200 0.075 15.02 110.11 9.23 7.73 -1.125
pan 8.63 118.74 0.60

dlO: 0.079 (wm)
d16: 0.092 (mm)
d30: 0.130 (mm)

d5O: 0.17 (mm)
d60: 0.19 (mnm)
d84: 0.34 (mam)

..MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d6O)]:

MEAN PARTICLE DIAMETER, [(d16+d5O+d84)/3]:

COMMENTS:

0.17
2.4

1.1
0.20

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

L.
L.
S.

Simpson
Simpson
StoLLer

DANIEL B. STEPHENS & ASSOCIATES, INC.
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I

1. SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
02/01/90
5-8
UNKNOWN

TOTAL WEIGHT OF SAMPLE: 121.49 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 121.49 100.00 0.677
6 3.350 0.43 0.43 121.06 99.65 0.525

10 2.000 0.26 0.69 120.80 99.43 0.301
16 1.180 0.55 1.24 120.25 98.98 0.072
40 0.425 7.88 9.12 112.37 92.49 -0.372
70 0.212 34.93 44.05 77.44 63.74 -0.674

140 0.106 49.97 94.02 27.47 22.61 -0.975
200 0.075 14.07 108.09 13.40 11.03 -1.125
pan 12.88 120.97 0.52I

I
d1O: -- (mm)
d16: 0.085 (wm)
d30: 0.120 (mm)

d50: 0.17 (mm)
d60: 0.20 (am)
d84: 0.34 (am)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d6O/dlO):

COEFFICIENT OF CURVATURE, Cc,
C(d3O)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, E(d16+d5O+d84)/3]:

0.17

0.20

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
S. Stoiter

;ti DANIEL B. STEPHENS & ASSOCIATES, INC.
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SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING W WORK ORDER #5
89-L-144
02/01/90
5-9
UNKNOWN

TOTAL WEIGHT OF SAMPLE: 120.23 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 120.23 100.00 0.677
6 3.350 0.08 0.08 120.15 99.93 0.525

10 2.000 0.00 0.08 120.15 99.93 0.301
16 1.180 0.12 0.20 120.03 99.83 0.072
40 0.425 4.91 5.11 115.12 95.75 -0.372
70 0.212 45.08 50.19 70.04 58.26 -0.674

140 0.106 47.11 97.30 22.93 19.07 -0.975
200 0.075 10.68 107.98 12.25 10.19 -1.125
pan 11.51 119.49 0.74

dlO: -- (mm)
d16: 0.092 (gm)
d30: 0.130 (mm)

d50: 0.18 (mm)
d60: 0.21 (nam)
d84: 0.34 (ram)

MEDIAN PARTICLE DIAMETER 0d5O):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(d16+d5O+d84)/3]:

0.18

0.20

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L.
L.
S.

Simpson
Simpson
Stot ter

IiI

DANIEL B. STEPHENS & ASSOCIATES. INC.
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SIEVE ANALYSIS DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

TEST DATE: 02/01/90
SAMPLE NUMBER: 5-10

DEPTH: UNKNOWN

TOTAL WEIGHT OF SAMPLE: 126.34 (g)

SIEVE
NUMBER

DIAMETER WT. CUM WT.
(mm) RETAINED RETAINED

WT. % PASSING
PASSING

LOG DIAMETER

4 4.750 0.00 0.00 126.34 100.00 0.677
6 3.350 0.06 0.06 126.28 99.95 0.525

10 2.000 0.03 0.09 126.25 99.93 0.301
16 1.180 0.17 0.26 126.08 99.79 0.072
40 0.425 6.82 7.08 119.26 94.40 -0.372
70 0.212 48.42 55.50 70.84 56.07 -0.674

140 0.106 48.75 104.25 22.09 17.48 -0.975
200 0.075 10.30 114.55 11.79 9.33 -1.125
pan 11.00 125.55 0.79

-- ==========:===:-------------------------------------------

dlO: 0.076 (mm)
d16: 0.100 (mm)
d30: 0.140 (nm)

d50: 0.19 (mm)
d60: 0.22 (nam)
d84: 0.36 (am)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d6O/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d3O)**2/(dlO*d6O)]:

MEAN PARTICLE DIAMETER, [(dl6+dSO+d€4)/3J:

COMMENTS:

0.19
2.9

1.2
0.22

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L.

L.
S.

Simpson
Simpson
Stotter

DANIEL B. STEPHENS & ASSOCIATES. INC.
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SIEVE ANALYSIS DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

TEST DATE: 01/31/90
SAMPLE NUMBER: 5-11

DEPTH: UNKNOWN

TOTAL WEIGHT OF SAMPLE: 125.19 (g)

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

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 125.19 100.00 0.677
6 3.350 0.16 0.16 125.03 99.87 0.525

10 2.000 0.01 0.17 125.02 99.86 0.301
16 1.180 0.08 0.25 124.94 99.80 0.072
40 0.425 15.44 15.69 109.50 87.47 -0.372
70 0.212 31.63 47.32 77.87 62.20 -0.674

140 0.106 31.54 78.86 46.33 37.01 -0.975
200 0.075 20.49 99.35 25.84 20.64 -1.125
pan 24.00 123.35 1.84

dlO: 0.006 (mm)
d16: 0.040 (mw)
d30: 0.090 (mm)

d50: 0.16 (mm)
d6O0: 0.20 (rnm)
d84: 0.38 (mrm)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
C(d30)**2/(dlO*d60)3:

MEAN PARTICLE DIAMETER, [(d16+d5O+d84)/3]:

COMMENTS:

0.16
33.3

6.7
0.19

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

L.
L.
S.

Simpson
Simpson
Stotter

DANIEL B. STEPHENS & ASSOCIATES. INC.



HYDROMETER DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144 TEST DATE:

SAMPLE NUMBER: 5-11 DEPTH:
TYPE OF WATER USED: DISTILLED INITIAL WT:
REACTION WITH H202: NONE TOTAL SAMPLE WT:

DISPERSANT: (NaPO3)6 START TIME:

02/01/90
UNKNOWN

23.13 (9)
125.19 (g)

9:06

DATE TIME TEMP R RI Rcorr
(1990) (MIN) ( C) (g/t) (g/t) (g/t)

L
(CM)

D P
(MM) (M)

VFINER

02/01 0.25
0.50
1.00
2.00
5.00

10.00
20.50
61.00

120.00
240.00
453.00
745.00

02/02 1422.00

17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.5
17.5
17.0

27.0
25.5
24.5
22.5
21.0
19.5
18.0
16.0
15.0
13.0
12.0
13.0
11.5

3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
2.5
4.0
4.5

24.0
22.5
21.5
19.5
18.0
16.5
15.0
13.0
12.0
10.0
9.5
9.0
7.0

11.9
12.1
12.3
12.6
12.9
13.1
13.3
13.7
13.8
14.2
14.3
14.2
14.4

0.09766
0.06976
0.04966
0.03558
0.02272
0.01622
0.01143
0.00671
0.00481
0.00344
0.00251
0.00194
0.00143

103.76135
97.27626
92.95288
84.30610
77.82101
71.33593
64.85084
56.20406
51.88067
43.23390
41.07220
38.91051
30.26373

19.17086
17.97268
17.17390
15.57632
14.37815
13.17997
11.98179
10.38422
9.58543
7.98786
7.58847
7.18907
5.59150

COMMENTS: Assume mean particle density is 2.65 9/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
S. Stotler

DANIEL B. STEPHENS & ASSOCIATES. INC.
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SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
01/31/90
5-12
UNKNOWN

TOTAL WEIGHT OF SAMPLE: 119.62 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 119.62 100.00 0.677
6 3.350 0.21 0.21 119.41 99.82 0.525

10 2.000 0.08 0.29 119.33 99.76 0.301
16 1.180 0.16 0.45 119.17 99.62 0.072
40 0.425 7.79 8.24 111.38 93.11 -0.372
70 0.212 25.12 33.36 86.26 72.11 -0.674

140 0.106 34.50 67.86 51.76 43.27 -0.975
200 0.075 22.28 90.14 29.48 24.64 -1.125
pan 28.50 118.64 0.98

dlO: 0.008 (nm)
d16: 0.011 (nm)
d3O: 0.081 (mm)

d50: 0.12 (mm)
d60: 0.16 (mmn)
d84: 0.31 (min)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
C(d3O)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(d16+d50+d84)/3]:

COMMENTS:

0.12
20.0

5.1
0.15

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

L.
L.
S.

Simpson
Simpson
Stot ter

DANIEL B. STEPHENS & ASSOCIATES. INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144 TEST DATE:
5-12 DEPTH:
DISTILLED INITIAL UT:
NONE TOTAL SAMPLE WT:
(NaPO3)6 START TIME:

02/01/90
UNKNOWN

28.07 (g)
119.62 (g)

9:12

DATE TIME TEMP R RI Rcorr L D P VFINER
(1990) (MIN) ( C) (g/1) (Qi/) (gQl) (CM) (MM) (M)

===z== =~~~~================================

02/01 0.25
0.50
1.00
2.00
5.00

10.00
20.00
60.00

121.00
240.00
448.00
740.00

02/02 1417.00

17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.5
17.5
17.0

31.5
30.5
30.0
28.0
26.0
25.0
22.5
12.0
9.0
8.0
7.5
9.0
9.0

3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
2.5
4.0
4.5

28.5
27.5
27.0
25.0
23.0
22.0
19.5
9.0
6.0
5.0
5.0
5.0
4.5

11.1
11.3
11.4
11.7
12.0
12.2
12.6
14.3
14.8
15.0
15.1
14.8
14.8

0.09457 101.53188 23.82545
0.06736
0.04781
0.03429
0.02199
0.01565
0.01125
0.00693
0.00496
0.00354
0.00258
0.00199
0.00145

97.96936
96.18810
89.06306
81.93801
78.37549
69.46918
32.06270
21.37513
17.81261
17.81261
17.81261
16.03135

22.98947
22.57148
20.89952
19.22755
18.39157
16.30162
7.52383
5.01588
4.17990
4.17990
4.17990
3.76191

COMMENTS: Assume mean particte density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
S. StoLLer

DANIEL B. STEPHENS & ASSOCIATES. INC.



- --U(
U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS

g 4 •, 9 11,4 I 3
1A lj•,1'm • R RIA 141R2A30ld 50 7O10046200

HYDROMETER

r-

z
CA)

0

It.

z
(.

I.-z

CLi

100" - -. , - . -t - - -L- -

80 -
-- -20

To- 
- 30

50 -150

40-- -- 
- 60

30--- 
T-7

20--- 
-80

IC0.- 
-- 90

0.- 
- - 00

2

tLi

a.

500 100 50 I0 5 I 0.5 0.1 0.05 0.01 0.005 O.OOI
GRAIN SIZE (mm)

COBBLES GRAVEL SAND* SILT CLAYII CARSE - T FINE A E.I _FN

USDA PARTICLE SIZE LIMIT CLASSIFICATION
O= 36.51 I dio= 0.008 dso= 0.12 daoe= 0.16 I C.= 20.0 i C= 5.1SAMPLE NUMBER DEPTH CLASSIFICATION (USDA TEXTURE TRIANGLE)
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S.

I SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
01/31/90
5-13
UNKNOWN

TOTAL WEIGHT OF SAMPLE: 123.12 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.56 0.56 122.56 99.55 0.677
6 3.350 0.44 1.00 122.12 99.19 0.525

10 2.000 0.30 1.30 121.82 98.94 0.301
16 1.180 0.68 1.98 121.14 98.39 0.072
40 0.425 13.05 15.03 108.09 87.79 -0.372
70 0.212 30.17 45.20 77.92 63.29 -0.674

140 0.106 25.59 70.79 52.33 42.50 -0.975
200 0.075 18.68 89.47 33.65 27.33 -1.125
pan 31.97 121.44 1.68

dlO: 0.0075 '(tr)
d16: 0.013 (mm)
d3O: 0.078 (mrm)

d50: 0.14 (mm)
d6O: 0.18 (mm)
d84: 0.38 (mam)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(d1O*d60)]:

MEAN PARTICLE DIAMETER, [(d16+d50+d84)/3]:

0.14
24.0

4.5
0.18

COMMENTS:

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

L.
L.
S.

Simpson
Simpson
StoLLer

DANIEL B. STEPHENS & ASSOCIATES. INC.



HYDROMETER DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144 TEST DATE:

SAMPLE NUMBER: 5-13 DEPTH:
TYPE OF WATER USED: DISTILLED INITIAL WT:
REACTION WITH H202: NONE TOTAL SAMPLE WT:

DISPERSANT: (NaPO3)6 START TIME:

02/01/90
UNKNOWN

31.81 (9)
123.12 (g)

9:18

DATE TIME TEMP R Rt Rcorr L D P %FINER
(1990) (MIN) ( C) (g0I) (g/0) (gI/) (CM) (MM) (M)

02/01 0.25
0.50
1.00
2.00
5.00

10.00
20.00
60.00

120.00
240.00
442.00
735.00

02/02 1412.00

17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.5
17.5
17.0

35.0
34.0
32.5
30.0
28.0
26.0
20.5
14.0
12.0
10.0
9.0

10.0
9.0

3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
2.5
4.0
4.5

32.0
31.0
29.5
27.0
25.0
23.0
17.5
11.0
9.0
7.0
6.5
6.0
4.5

10.6
10.7
11.0
11.4
11.7
12.0
12.9
14.0
14.3
14.7
14.8
14.7
14.8

0.09210
0.06563
0.04694
0.03380
0.02169
0.01555
0.01140
0.00685
0.00490
0.00350
0.00258
0.00199
0.00145

100.59730
97.45363
92.73813
84.87897
78.59164
72.30431
55.01415
34.58032
28.29299
22.00566
20.43383
18.86199
14.14649

25.99090
25.17869
23.96036
21.92982
20.30539
18.68096
14.21378
8.93437
7.30994
5.68551
5.27940
4.87329
3.65497

COMMENTS: Assume mean particLe density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
S. Stotler

DANIEL B. STEPHENS & ASSOCIATES, INC.



- - -- - ~- - ~-- - - -

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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5-13 unknown Sandy Loam

(( (



SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAM4PLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
01/31/90
5-14
UNKNOWN

TOTAL WEIGHT OF SAMPLE: 120.17 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 120.17 100.00 0.677
6 3.350 0.48 0.48 119.69 99.60 0.525

10 2.000 0.24 0.72 119.45 99.40 0.301
16 1.180 0.45 1.17 119.00 99.03 0.072
40 0.425 14.65 15.82 104.35 86.84 -0.372
70 0.212 31.78 47.60 72.57 60.39 -0.674

140 0.106 25.00 72.60 47.57 39.59 -0.975
200 0.075 14.55 87.15 33.02 27.48 -1.125
pan 31.68 118.83 1.34

dlO: 0.0067 (mm)
d16: 0.011 (nm)
d30: 0.081 (num)

d50: 0.16 (mun)
d60: 0.21 (wam)
d84: 0.41 (m)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(d16+d5O+d84)/3]:

COMMENTS:

0.16
31.3

4.7
0.19

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
S. Stotler

DANIEL B. STEPHENS & ASSOCIATES. INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144 TEST DATE:
5-14 DEPTH:
DISTILLED INITIAL WT:
NONE TOTAL SAMPLE WT:
(NaPO3)6 START TIME:

02/01/90
UNKNOWN

31.62
120.17

9:24

(g)
(9)

DATE TIME TEMP R RL Rcorr
(1990) (MIN) (C) (gQ/) (g/i) (g/t)

L
(CM)

D P VFINER
(MM) MX)

02/01 0.25
0.50
1.00
2.00
5.00

10.00
20.00
60.00

120.00
240.00
438.00
730.00

02/02 1407.00

17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.5
17.5
17.0

35.0
34.0
32.5
30.5
28.0
26.0
23.0
15.5
12.5
10.0
9.0

10.0
9.0

3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
2.5
4.0
4.5

32.0
31.0
29.5

27.5
25.0
23.0
20.0
12.5
9.5
7.0
6.5
6.0
4.5

10.6
10.7
11.0
11.3
11.7
12.0
12.5
13.8
14.3
14.7
14.8
14.7
14.8

0.09210
0.06563
0.04694
0.03368
0.02169
0.01555
0.01122
0.00679
0.00488
0.00350
0.00259
0.00200
0.00145

101.20177
98.03922
93.29538
86.97027
79.06388
72.73877
63.25111
39.53194
30.04428
22.13789
20.55661
18.97533
14.23150

26.62894
25.79679
24.54856
22.88425
20.80386
19.13955
16.64309
10.40193
7.90547
5.82508
5.40900
4.99293
3.74470

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:

CALCULATIONS MADE BY:
CHECKED BY:

L. Simpson
L. Simpson
S. Stolter

DANIEL B. STEPHENS & ASSOCIATES, INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
04/90
5-15
0-46 FT.

TOTAL WEIGHT OF SAMPLE: 170.95 (g)

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

SIEVE DIAMETER WT. CUM WT. WT. .% PASSING LOG DIAMETER
NUMBER (wm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 170.95 100.00 0.677
6 3.350 4.69 4.69 166.26 97.26 0.525

10 2.000 7.39 12.08 158.87 92.93 0.301
16 1.180 6.57 18.65 152.30 89.09 0.072
40 0.425 7.75 26.40 144.55 84.56 -0.372
70 0.212 10.87 37.27 133.68 78.20 -0.674

140 0.106 13.91 51.18 119.77 70.06 -0.975
200 0.075 7.79 58.97 111.98 65.50 -1.125
pan 111.86 170.83 0.12

dlO:
d16:
d30:

-- (mm)
- - (on)

0.0056 (Cai)

d50: 0.026 (mam)
d60: 0.051 (mn)
d84: 0.42 (amm)

MEDIAN PARTICLE DIAMETER 0d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(d16+d5O+d84)/3]:

COMMENTS:

0.026

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

L.
L.
D.

Simpson, K. Evans
Simpson
Hammermeister

___ DANIEL B. STEPHENS & ASSOCIATES. INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

D ISPERSANT:

JACOBS ENGINEERING - WORK ORDER #5 TEST DATE:
89-L-144 DEPTH:
5-15 INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
VERY MILD TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

04/27/90
0-46 FT.

54.77 (g)
170.95 (g)
111.98 (g)

8:42

---................................................................................

DATE TIME TEMP R RI Rcorr L D P %FINER
(1990) (MIN) ( C) (g/0) (g/l) (g/l) (CM) (MM) MX)

33 g2=ZzzZ g==zsszZzz 2 U 2 3 :g 22•=•=•Z=Zz• •. •

04/27 0.25
0.50
1.00
2.00
5.00

10.00
20.50
60.00

120.00
240.00
493.00
723.00

04/28 1495.00

20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.5
20.0

54.0
52.0
47.0
45.0
38.0
36.0
33.0
27.0
24.0
22.0
20.0
19.5
17.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.5
1.0
1.0
1.0
1.0

53.0
51.0
46.0
44.0
37.0
35.0
32.0
26.0
22.5
21.0
19.0
18.5
16.0

7.4
7.8
8.6
8.9

10.1
10.4
10.9
11.9
12.4
12.7
13.0
13.1
13.5

0.07472
0.05399
0.04014
0.02892
0.01943
0.01396
0.00998
0.00609
0.00439
0.00315
0.00222
0.00183
0.00130

96.76830
93.11667
83.98758
80.33595
67.55523
63.90360
58.42615
47.47124
41.08088
38.34216
34.69052
33.77762
29.21307

63.38763
60.99564
55.01568
52.62369
44.25174
41.85975
38.27177
31.09582
26.90984
25.11585
22.72387
22.12587
19.13589

COMMENTS: Assume mean particte density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS 4ADE BY:

CHECKED BY:

L. Simpson
L. Simpson
D. Hammermeister

.DANIEL B. STEPHENS & ASSOCIATES, INC.



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

TEST DATE: 04/90
SAMPLE NUMBER: 5-16

DEPTH: 0-46 FT.

TOTAL WEIGHT OF SAMPLE: 153.21 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 153.21 100.00 0.677
6 3.350 5.41 5.41 147.80 96.47 0.525

10 2.000 6.00 11.41 141.80 92.55 0.301
16 1.180 5.64 17.05 136.16 88.87 0.072
40 0.425 6.90 23.95 129.26 84.37 -0.372
70 0.212 8.96 32.91 120.30 78.52 -0.674

140 0.106 10.68 43.59 109.62 71.55 -0.975
200 0.075 6.22 49.81 103.40 67.49 -1.125
pan 103.54 153.35 -0.14

dlO: -- (mm)
d16: -- (mm)
d30: 0.0056 (m)

d5O: 0.030 (Cmm)
d60: 0.052 (mm)
d84: 0.42 (m)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
(c30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(d16+d5O+d84)/31:

COMMENTS:

0.030

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

K.
L.
D.

Evans
Simpson
Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING- WORK ORDER #5 TEST DATE:
89-L-144 DEPTH:
5-16 INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
VERY MILD TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

04/27/90
0-46 FT.

50.38 (g)
153.21 (g)
1.03.40 (g)

8:48

DATE TIME TEMP R RI Rcorr L D P %FINER
(1990) (MIN) (C) (gl/) (g9/) (g/l) (CM) (MM) (M)

=========================================

04/27 0.25
0.50
1.00
2.00
5.00

10.00
20.50
60.00

120.00
240.00
488.00
719.00

04/28 1490.00

20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.5
20.0

51.0
47.0
44.0
39.0
35.0
32.0
29.0
24.5
21.5
19.5
18.0
17.0
15.0

1.0
1.0
1.0
1.0
1.0
1.0
1.'0
1.0
1.5
1.0
1.0
1.0
1.0

50.0
46.0
43.0
38.0
34.0
31.0
28.0
23.5
20.0
18.5
17.0
16.0
14'0

7.9
8.6
9.1
9.9

10.6
11.1
11.5
12.3
12.8
13.1
13.3
13.5
13.8

0.07715
0.05676
0.04127
0.03047
0.01990
0.01439
0.01027
0.00619
0.00447
0.00320
0.00226
0.00187
0.00132

99.24573
91.30607
85.35133
75.42676
67.48710
61.53235
55.57761
46.64549
39.69829
36.72092
33.74355
31.75863
27.78881

66.98002
61.62162
57.60282
50.90481
45.54641
41.52761
37.50881
31.48061
26.79201
24.78261
22.77321
21.43361
18.75441

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
0. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER

Al A ft.. I 1.a -1. 30. 2 C 0 in A fr 3e f AK nWk ~ P

cn

cn
0

z
I-
ti
cc

100 --- l - Z.lJ •III 1 2- A0

90--- --.. t----10

80so - - .... I-- 20

3
TO 

-30

50*-- 
- 0 --.- 50

0 
60:

30-- 11 -111 1 1 -1-- 
1 170

20- 
-- 80

10-- 
1 --- 90

500 100 50 10 5 I 0.5 0.1 0.05 0.01 0.005 0.001

GRAIN SIZE (mrm)
COBBLES GRAVEL I-SAND SILT CLAY

LA

0

CL

USDA PARTICLE SIZE LIMIT CLASSIFICATION
e,= 23.72% d,o= * dso= 0.030 deo= o0.o052 ( - c

SAMPLE NUMBER DEPTH CLASSIFICATION (USDA TEXTURE TRIANGLE)5-16 0-46 Ft. Loam



WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
04/90
5-17
0-34 FT.

TOTAL WEIGHT OF SAMPLE: 168.45 (g)

SIEVE DIAMETER WT. CUl WiT. WiT. X PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 168.45 100.00 0.677
6 3.350 4.41 4.41 164.04 97.38 0.525

10 2.000 4.19 8.60 159.85 94.89 0.301
16 1.180 4.71 13.31 155.14 92.10 0.072
40 0.425 7.14 20.45 148.00 87.86 -0.372
70 0.212 10.92 31.37 137.08 81.38 -0.674

140 0.106 14.20 45.57 122.88 72.95 -0.975
200 0.075 6.55 52.12 116.33 69.06 -1.125
pan 116.23 168.35 0.10

d10:
d16:
d30:

(mm)00 (mm)0.0037 (mm)

d5O: 0.016 (mrn)
d60: 0.034 (mm)
d84: 0.28 (am)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
(Cd30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(d16+d50+dB4)/3]:

COMMENTS:

0.016

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

K.
L.
D.

Evans
Simpson
Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #5 TEST DATE:
89-L-144 DEPTH:
5-17 INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
VERY MILD TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

04/27/90
0-34 FT.

52.57 (g)
168.45 (g)
116.33 (g)

8:54

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

DATE TIME TEMP R Rt Rcorr L D P %FINER
(1990) (MIN) ( C) (g/l) (g/l) (g/l) (CM) (MM) MX1

04/27 0.25
0.50
1.00
2.00
5.00

10.00
20.50
60.00

120.00
240.00
483.00
714.00

04/28 1485.00

20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.5
20.0

54.0
52.0
48.0
45.0
41.0
37.0
33.5
29.0
26.0
23.0
21.5
20.5
18.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.5
1.0
1.0
1.0
1.0

53.0
51.0
47.0
44.0
40.0
36.0
32.5
28.0
24.5
22.0
20.5
19.5
17.0

7.4
7.8
8.4
8.9
9.6

10.2
10.8
11.5
12.0
12.5
12.8
12.9
13.3

0.07472
0.05399
0.03975
0.02892
0.01895
0.01385
0.00994
0.00601
0.00434
0.00313
0.00223
0.00183
0.00130

100.81796
97.01351
89.40460
83.69793
76.08902
68.48012
61.82233
53.26232
46.60453
41.84896
38.99562
37.09340
32.33784

69.62394
66.99662
61.74199
57.80101
52.54637
47.29173
42.69393
36.78246
32.18465
28.90050
26.93002
25.61636
22.33221

COMMENTS: Assume mean particLe density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
L. Siopson
D. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES. INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
04/90
5-18
0-34 FT.

TOTAL WEIGHT OF SAMPLE: 153.92 (g)

....... °.....°o .... ... °............ .... ..... o....°.o ..... ........ .. .... .

SIEVE DIAMETER VT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 153.92 100.00 0.677
6 3.350 4.56 4.56 149.36 97.04 0.525

10 2.000 4.04 8.60 145.32 94.41 0.301
16 1.180 3.98 12.58 141.34 91.83 0.072
40 0.425 6.11 18.69 135.23 87.86 -0.372
70 0.212 9.52 28.21 125.71 81.67 -0.674

140 0.106 12.73 40.94 112.98 73.40 -0.975
200 0.075 6.12 47.06 106.86 69.43 -1.125
pan 107.09 154.15 -0.23

dl0:
d16:
d3O:

--C(mi)
--C(mm)

0.0032 (mm)

d5O: 0.017 (mm)
d60: 0.038 (mam)
dB4: 0.26 (mam)

MEDIAN PARTICLE DIAMETER 0d50):
UNIFORMITY COEFFICIENT, Cu (CdO/dlO):

COEFFICIENT OF CURVATURE, Cc,
((C30)*2/(dlO*d60)):

MEAN PARTICLE DIAMETER, [(dl6+d5O+dc4)13]:

0.017

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: D. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #5 TEST DATE:
89-L-144 DEPTH:
5-18 INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
VERY MILD TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

04/27/90
0-34 FT.

50.22 (g)
153.92 (g)
106.86 (g)

9:00

DATE TIME TEMP R RI Rcorr L 0 P VFINER
(1990) (MIN) ( C) (g/) (g/i) (g/L) (CM) (MM) MX)

04/27 0.25
0.50
1.00
2.00
5.00

10.00
20.50
60.00

120.00
240.00
478.00
710.00

04/28 1480.00

20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.5
20.0

51.0
49.0
46.0
42.0
39.0
35.5
32.0
28.0
25.0
22.5
21.0
20.0
17.5

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.5
1.0
1.0
1.0
1.0

50.0
48.0
45.0
41.0
38.0
34.5
31.0
27.0
23.5
21.5
20.0
19.0
16.5

7.9
8.3
8.8
9.4
9.9

10.5
11.1
11.7
12.2
12.6
12.9
13.0
13.4

0.07715
0.05567
0.04052
0.02970
0.01927
0.01402
0.01005
0.00605
0.00437
0.00314
0.00225
0.00184
0.00130

99.56193
95.57945
89.60573
81.64078
75.66706
68.69773
61.72840
53.76344
46.79411
42.81163
39.82477
37.83353
32.85544

69.12154
66.35668
62.20939
56.67966
52.53237
47.69386
42.85536
37.32563
32.48712
29.72226
27.64862
26.26619
22.81011

COMMENTS: Assume mean particte density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
D. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES. INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

TEST DATE: 04/90
SAMPLE NUMBER: 5-19

DEPTH: 0-39 FT.

TOTAL WEIGHT OF SAMPLE: 147.61 (g)

.... ........................................... ,.........................

SIEVE DIAMETER WT. CU. WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 147.61 100.00 0.677
6 3.350 2.63 2.63 144.98 98.22 0.525

10 2.000 3.26 5.89 141.72 96.01 0.301
16 1.180 3.65 9.54 138.07 93.54 0.072
40 0.425 4.59 14.13 133.48 90.43 -0.372
70 0.212 6.91 21.04 126.57 85.75 -0.674

140 0.106 10.68 31.72 115.89 78.51 -0.975
200 0.075 5.14 36.86 110.75 75.03 -1.125
pan 110.79 147.65 -0.04

dlO:
d16:
d30:

(mm)
-- (mn)

0.0018 (mC)

d50: 0.010 (m)
d6O: 0.021 (m)
d84: 0.20 (mm)

MEDIAN PARTICLE DIAMETER 0d50):
UNIFORMITY COEFFICIENT, Cu (d6O€/dl):

COEFFICIENT OF CURVATURE. Cc,
C[d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(dl6+d5O+d84)/3]:

COMMENTS:

0.010

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

K. Evans
L. Simpson
0. Hammermeister

, DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #5 TEST DATE:
89-L-144 DEPTH:
5-19 INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
VERY MILD TOTAL WT PASSING #200:
(NaP03)6 START TIME:

04/27/90
0-39 FT.

51.01 (g)
147.61 (g)
110.75 (g)

9:06

DATE TIME TEMP R Rt Rcorr L D P VFINER
(1990) (MIN) (C) (gQ/) (g/L) (g/i) (CM) (MM) MX)

04/27 0.25
0.50
1.00
2.00
5.00

10.00
20.50
60.00

120.00
240.00
473.00
706.00

04/28 1475.00

20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.5
20.0
20.0
20.5
20.0

52.0
50.0
47.0
44.0
41.0
37.5
34.5
30.0
27.0
24.0
22.5
21.5
19.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.5
1.0
1.0
1.0
1.0

51.0
49.0
46.0
43.0
40.0
36.5
33.5
29.0
25.5
23.0
21.5
20.5
18.0

7.8
8.1
8.6
9.1
9.6

10.2
10.6
11.4
11.9
12.4
12.6
12.8
13.2

0.07635
0.05511
0.04014
0.02918
0.01895
0.01379
0.00986
0.00596
0.00428
0.00311
0.00224
0.00183
0.00129

99.98040
96.05960
90.17840
84.29720
78.41600
71.55460
65.67340
56.85160
49.99020
45.08920
42.14860
40.18820
35.28720

75.01408
72.07235
67.65976
63.24717
58.83458
53.68655
49.27396
42.65507
37.50704
33.82988
31.62358
30.15272
26.47556

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
D. Hammermeister

'DANIEL B. STEPHENS & ASSOCIATES, INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SA4PLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
04/90
5-20
0-39 FT.

TOTAL WEIGHT OF SAMPLE: 146.52 (C)

SIEVE DIAMETER WT. CLI4 WT. UT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 146.52 100.00 0.677
6 3.350 2.83 2.83 143.69 98.07 0.525

10 2.000 2.97 5.80 140.72 96.04 0.301
16 1.180 3.16 8.96 137.56 93.88 0.072
40 0.425 4.67 13.63 132.89 90.70 -0.372
70 0.212 6.75 20.38 126.14 86.09 -0.674

140 0.106 10.73 31.11 115.41 78.77 -0.975
200 0.075 5.30 36.41 110.11 75.15 -1.125
pan 110.09 146.50 0.02

dlO: -- (mu)
d16: -- (mm)
d30: 0.0020 (mm)

d50: 0.010 (mm)
d60: 0.021 (rm)
d84: 0.18 (wm)

MEDIAN PARTICLE DIAMETER 0d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
I(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(d16+dSO+dB4)/3]:

COMMENTS:

0.010

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

K. Evans
L. Simpson
D. Hanmermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #5 TEST DATE:
89-L-144 DEPTH:
5-20 INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
VERY MILD TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

04/27/90
0-39

49.37
146.52
110.11

9:12

FT.
(g)
(9)
(g)

DATE TIME TEMP R Rl Rcorr L
(1990) (MIN) ( C) (g/0) (g/t) (gil) (C4)

D P
(MM) MX)

%F I HER

=----------

04/27 0.25 20.0 50.0 1.0 49.0 8.1 0.07794
0.50 20.0 48.0 1.0 47.0 8.4 0.05622
1.00 20.0 45.0 1.0 44.0 8.9 0.04089
2.00 20.0 42.5 1.0 41.5 9.3 0.02957
5.00 20.0 39.5 1.0 38.5 9.8 0.01919

10.00 20.0 36.0 1.0 35.0 10.4 0.01396
20.50 20.0 33.5 1.0 32.5 10.8 0.00994
60.00 20.0 28.5 1.0 27.5 11.6 0.00603

120.00 20.5 25.0 1.5 23.5 12.2 0.00434
240.00 20.0 23.0 1.0 22.0 12.5 0.00313
468.00 20.0 21.5 1.0 20.5 12.8 0.00226
701.00 20.5 20.5 1.0 19.5 12.9 0.00185

04/28 1470.00 20.0 18.0 1.0 17.0 13.3 0.00130

COMMENTS: Assume mean particte density is 2.65 g/cc

99.25056
95.19951
89.12295
84.05915
77.98258
70.89326
65.82945
55.70184
47.59976
44.56147
41.52319
39.49767
34.43387

74.58694
71.54258
66.97603
63.17057
58.60403
53.27639
49.47093
41.86002
35.77129
33.48802
31.20474
29.68256
25.87710

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
D. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC..
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-1"4

TEST DATE: 04/90
SAMPLE NUMBER: 5-21

DEPTH: 0-35 FT.

TOTAL WEIGHT OF SAMPLE: 161.99 (g)

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

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mC) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 161.99 100.00 0.677
6 3.350 1.76 1.76 160.23 98.91 0.525

10 2.000 2.87 4.63 157.36 97.14 0.301
16 1.180 3.99 8.62 153.37 94.68 0.072
40 0.425 7.43 16.05 145.94 90.09 -0.372
70 0.212 9.76 25.81 136.18 84.07 -0.674

140 0.106 12.06 37.87 124.12 76.62 -0.975
200 0.075 5.88 43.75 118.24 72.99 -1.125
pan 118.06 161.81 0.18

dlO:
d16:
d30:

-- (mn)

0.0020 (mm)

d50: 0.012 (mm)
d60: 0.025 (mm)
dc4: 0.21 (mn)

MEDIAN PARTICLE DIAMETER 0d50):
UNIFORMITY COEFFICIENT, Cu (d6O/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(CEO)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(d16+d5O+dB4)/3J:

COMMENTS:

0.012

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

K.
L.
D.

Evans
S i mpson
Hannermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING- WORK ORDER #5 TEST DATE:
89-L-144 DEPTH:
5-21 INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
VERY MILD TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

04/27/90
0-35 FT.

50.27 (g)
161.99 (g)
118.24 (g)

9:18

DATE TIME TEMP R Rt Rcorr L D P %FINER
(1990) (MIN) ( C) (g9/) (gI/) (g0/) (CM) (MM) MX)

04/27 0.25
0.50
1.00
2.00
5.00

10.00
20.50
60.00

120.00
240.00
463.00
697.00

04/28 1465.00

20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.5
20.0
20.0
20.5
20.0

52.0
50.0
47.0
44.0
40.0
37.0
34.5
29.5
27.0
24.0
22.5
21.5
19.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.5
1.5
1.0
1.0
1.0
1.0

51.0
49.0
46.0
43.0
39.0
36.0
33.5
28.0
25.5
23.0
21.5
20.5
18.0

7.8
8.1
8.6
9.1
9.7

10.2
10.6
11.5
11.9
12.4
12.6
12.8
13.2

0.07635
0.05511
0.04014
0.02918
0.01911
0.01385
0.00986
0.00598
0.00428
0.00311
0.00226
0.00184
0.00130

101.45216
97.47364
91.50587
85.53809
77.58106
71.61329
66.64014
55.69922
50.72608
45.75293
42.76905
40.77979
35.80664

74.05212
71.14812
66.79211
62.43610
56.62809
52.27209
48.64208
40.65607
37.02606
33.39605
31.21805
29.76605
26.13604

COMMENTS: Assume mean particte density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
D. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
04/90
5-22
0-35 FT.

TOTAL WEIGHT OF SAMPLE: 154.26 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 154.26 100.00 0.677
6 3.350 2.83 2.83 151.43 98.17 0.525

10 2.000 3.63 6.46 147.80 95.81 0.301
16 1.180 4.57 11.03 143.23 92.85 0.072
40 0.425 7.15 18.18 136.08 88.21 -0.372
70 0.212 9.15 27.33 126.93 82.28 -0.674
140 0.106 11.00 38.33 115.93 75.15 -0.975
200 0.075 5.36 43.69 110.57 71.68 -1.125
pan 110.42 154.11 0.15

dlO:
d16:
d30:

(mm)

0.0023 (mm)

dSO: 0.013 (mn)
d60: 0.030 (am)
d84: 0.30 (mm)

MEDIAN PARTICLE DIAMETER 0d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(dl6+d5O+d84)/3]:

0.013

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: K. Evans
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: D. Hanmermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #5 TEST DATE:
89-L-144 DEPTH:
5-22 INITIAL WT:
DISTILLED TOTAL SAMPLE UT:
VERY MILD TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

04/27/90
0-35 FT.

47.91 (g)
154.26 (g)
110.57 (g)

9:24

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

DATE TIME TEMP R RL Rcorr L D P %FINER
(1990) (MIN) (C ) (g/) (g/0) (g/L) (CM) (MM) (M)

04/27 0.25
0.50
1.00
2.00
5.00

10.00
20.00
60.00

120.00
240.00
458.00
693.00

04/28 1460.00

20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.5
20.0
20.0
20.5
20.0

49.0
47.0
44.0
41.0
38.0
35.0
33.0
28.0
25.0
23.0
21.0
20.5
18.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.5
1.5
1.0
1.0
1.0
1.0

48.0
46.0
43.0
40.0
37.0
34.0
32.0
26.5
23.5
22.0
20.0
19.5
17.0

8.3
8.6
9.1
9.6

10.1
10.6
10.9
11.7
12.2
12.5
12.9
12.9
13.3

0.07873
0.05676
0.04127
0.02996
0.01943
0.01407
0.01010
0.00605
0.00434
0.00313
0.00229
0.00186
0.00131

100.18785
96.01336
89.75162
83.48988
77.22814
70.96640
66.79190
55.31204
49.05030
45.91943
41.74494
40.70131
35.48320

71.81234
68.82015
64.33188
59.84361
55.35534
50i86707
47.87489
39.64639
35.15812
32.91399
29.92181
29.17376
25.43354

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
D. Hanmermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME: JACOBS ENGINEERING- WORK ORDER #5
.JOB NUMBER: 89-L-144
I TEST DATE: 04/90

SAMPLE NJI4BER: 5-23
DEPTH: 0-44 FT.

TOTAL WEIGHT OF SAMPLE: 147.59 (g)

SIEVE DIAMETER WT. CUM UT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 147.59 100.00 0.677
6 3.350 4.39 4.39. 143.20 97.03 0.525

10 2.000 4.21 8.60 138.99 94.17 0.301
16 1.180 4.86 13.46 134.13 90.88 0.072
40 0.425 11.90 25.36 122.23 82.82 -0.372
70 0.212 15.67 41.03 106.56 72.20 -0.674

140 0.106 14.70 55.73 91.86 62.24 -0.975
200 0.075 6.12 61.85 85.74 58.09 -1.125
pan 85.73 147.58 0.01

dlO:
d16:
d30:

-- (mm)
-- (mm)

0.0070 (ram)

d5O: 0.043 (nm)
d6O: 0.090 (am)
d84: 0.52 (mam)

MEDIAN PARTICLE DIAMETER (dSO):
UNIFORMITY COEFFICIENT, Cu (d6O/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, t(d16+dSO+d84)/3]:

COMMENTS:

0.043

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
D. Hanmermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



FALLING HEAD TEST DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
RING NUMBER:

DEPTH:
TYPE OF WATER USED:

SAMPLE X-SECTION AREA:
STANDPIPE X-SECTION AREA:

SAMPLE LENGTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-1"
5-23
T-9
0-44 FT.
M.0lN CaCL2 SOLUTION

18.857 (sq. cm)
0.636 (sq. cm)

2.5 (cm)

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

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT 2 20 C
(1990) (HOURS (SEC) ( C) HEAD(CM) HEAD(CM) (CM/SEC) (CC/SEC)

=••:Z:=::•:mZ•:::m•= aZzz=m:z3mIm=:=mg:Z=:=:

TEST # 1:
02/14 8:39:38
02/14 9:34:00

TEST # 2:
02/15 8:26:52
02/15 10:31:00

17.5 0.0 82.0
3262 17.5 0.0 15.9

18.5 0.0 81.0
7448 19.0 0.0 1.8

4.2E-05 4.5E-05

4.3E-05 4.4E-05

AVERAGE K SAT: 4.4E-05 (CM/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotter

DANIEL B. STEPHENS & ASSOCIATES, INC.



FALLING HEAD TEST DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
RING NUMBER:

DEPTH:
TYPE OF WATER USED:

SAMPLE X-SECTION AREA:
STANDPIPE X-SECTION AREA:

SAMPLE LENGTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
5-24
T-10
0-44 FT.
O.01N CaCt2 SOLUTION
18.857 (sq. cm)
0.636 (sq. cm)

2.4 (c)

DATE TINE DEL T TEMP RESERVOIR SAMPLE K SAT K SAT 2 20 C
(1990) (HOURS (SEC) ( C) HEAD(CH) HEAD(CM) (CM/SEC) (CN/SEC)

TEST # 1:
02/13 10:23:15
02/13 11:21:55

TEST # 2:
02/14 8:40:00
02/14 9:34:30

18.0 0.0 80.0
3520 18.0 0.0 19.0

17.5 0.0 82.0
3270 17.5 0.0 20.7

3.3E-05 3.4E-05

3.4E-05 3.6E-05

AVERAGE K SAT: 3.5E-05 (CN/SEC)

COMMENTS:

LABORATORY ANALYSIS BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StoLter

DANIEL B. STEPHENS & ASSOCIATES. INC.



I

fr.
LI!~
Ii.
1*

Appendix D: MOISTURE CHARACTERISTICS

4.~p

Ir

[z

&



Summary of Moisture Characteristics
for the Initial Drainage Curve

Pressure Head
Sample No. (-cm of water)

Moisture-Content
(% cm /cm")

5-1

5-2

5-3

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138..6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

45.66
16.49,
1.98
6.89
5.19
4.38
3.77

45.17
20.15
8.70
7.04
5.30
4.60
3.66

50.36
46.27
38.91
33.22
25.65
24.33
24.16

51.35
47.28
41.07
34.69
26.20
23.88
17.87

47.19
30.62
25.49
22.00
17.36
16.54
14.28

5-4

5-5

* measurement error

. DANIEL B. STEPHENS & ASSOCIATES. INC.



Summary of Moisture Characteristics
for the Initial Drainage Curve (Continued)

Pressure Head
(-cm of water)

Moisture Content
-(% cm /cmJ)Sample No.

5-6

5-7

5-8

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

0.0
112.2
305.9

1019.8
3059.4
7138.6

15399.0

46.71
32.16
26.47
23.21
18.14
16.53
12.98

45.06
19.37
13.09
10.06
7.57
6.87
6.00

46.37
24.94
14.06
10.98
8.33
7.64
5.95

42.21
20.98
17.69
14.98
11.48
10.25
9.31

43.90
20.28
-7.45
.. 49

11.33
10.27
8.93

5-9

5-10

DANIEL B. STEPHENS & ASSOCIATES, INC.



Summary of Moisture Characteristics
for the Initial Drainage Curve (Continued)

Pressure Head Moisture3 Content
Sample No. (-cm of water) (% cm /cm)

5-11 0.0 48.34
112.2 34.35
305.9 32.49

1019.8 29.72
3059.4 22.13
7138.6 20.60

15399.0 19.38

5-12 0.0 45.27
112.2 35.60
305.9 33.56

1019.8 31.14
3059.4 25.80
7138.6 24.46

15399.0 24.76

5-13 0.0 46.48
112.2 37.49
305.9 35.57

1019.8 32.68
3059.4 27.95
7138.6 26.69

15399.0 25.77

5-14 0.0 47.39
112.2 39.10
305.9 35.24

1019.8 32.05
3059.4 26.64
7138.6 24.20

15399.0 19.45

5-15 0.0 40.69
102.0 33.11
305.9 29.70

1019.8 26.71
3059.4 26.09
7138.6 23.80

15297.0 23.25

SDANIEL B. STEPHENS & ASSOCIATES. INC.



%Summary of Moisture Characteristics
for the Initial Drainage Curve (Continued)

Pressure Read Moisture3 Content
Sample No. (-cm of water) (% cm /cm )

5-16 0.0 39.78
102.0 33.16
305.9 29.04

1019.8 25.60
3059.4 25.50
7138.6 23.25

15297.0 22.85

5-17 0.0 37.53
102.0 33.79
305.9 31.82

1019.8 29.36
3059.4 29.17
7138.6 27.96

15297.0 28.00

5-18 0.0 39.84
102.0 34.27
305.9 31.93

1019.8 29.16
3059.4 28.39
7138.6 27.35

15297.0 25.85

5-19 0.0 39.85
102.0 36.29
305.9 33.62

1019.8 30.22
3059.4 29.38
7138.6 28.46

15297.0 27.53

5-20 0.0 39.41
102.0 36.36
305.9 33.67

1019.8 30.29
3059.4 28.47
7138.6 26.90

15297.0 26.50
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Summary of Moisture Characteristics
for the Initial Drainage Curve (Continued)

Pressure Head
(-cm of water)

Moisture3 Conitent
(% cm /cm )Sample No.

5-21

5-22

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

0.0
102.0
305.9

1019.8
3059.4
7138.6

15297.0

0.0
102.0
305.9

10"19.8
3059.4
7138.6

15297.0

36.72
35.57
33.26
29.91
26.67
25.14
25.05

38.92
35.11
32.76
29.36
28.40
26.67
25.57

39.69
34.01
30.38
27.05
25.37
24.50
23.12

37.69
33.41
30.45
27.55
25.43
24.57
23.33

5-23

5-24

DANIEL B. STEPHENS & ASSOCIATES. INC.



MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEI
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-1
RING NUMBER: T-1

DEPTH: UNKNOWN
SAMPLE VOLUME: 35.83 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING):

TARE RING:
TARE CAP:

DRY WEIGHT OF SAMPLE:
SATURATED MOISTURE CONTENT:

INITIAL VOLUME OF WATER IN SAMPLE:

ERING - WORK ORDER #5

105.95 (g)
29.17 (g)
0.00 (g)

60.42 (g)
45.66 (% voL)
16.36 (cc)

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) WT (G) CONTENT (% VOL)

12/31 0600 0.0 105.95 -- -- 45.66
01/04 1525 0.1 95.50 10.45 10.45 16.49
01/10 0915 0.3 90.30 5.20 15.65 1.98
01/15 1615 1.0 92.06 -1.76 13.89 6.89
01/21 1330 3.0 91.45 0.61 14.50 5.19
01/26 0930 7.0 91.16 0.29 14.79 4.38
01/30 1200 15.1 90.94 0.22 15.01 3.77

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED
CALCULATION MADE

CHECKED

BY:
BY:
BY:

L.
L.
S.

Simpson
Simpson
Stotter

DANIEL B. STEPHENS & ASSOCIATES. INC.
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MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-2
RING NUMBER: T-2

DEPTH: UNKNOWN
SAMPLE VOLUME: 41.49 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING): 112.44 (g)

TARE RING: 28.59 (g)
TARE CAP: 0.00 (g)

DRY WEIGHT OF SAMPLE: 65.11 (g)
SATURATED.MOISTURE CONTENT: 45.17 (% vot)

INITIAL VOLUME OF WATER IN SAMPLE: 18.74 (cc)

DATE
(1990)

TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(BAR) W/RING(G) WT (G) WT (G) CONTENT (% VOL)

12/31
01/04
01/10
01/15
01/21
01/26
01/30

0600
1525
0915
1615
1330
0930
1200

0.0
0.1
0.3
1.0
3.0
7.0

15.1

112.44
102.06
97.31
96.62
95.90
95.61
95.22

10.38
4.75
0.69
0.72
0.29
0.39

10.38
15.13
15.82
16.54
16.83
17.22

45.17
20.15
8.70
7.04
5.30
4.60
3.66

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED
CALCULATION MADE

CHECKED

BY:
BY:
BY:

L.
L.
S.

Simpson
Simpson
Stot ter

DANIEL B. STEPHENS & ASSOCIATES, INC.
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MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE
(PORE SIZE DISTRIBUTION)

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-3
RING NUMBER: T-3

DEPTH: UNKNOWN
SAMPLE VOLUME: 47.14 (cc)

SATURATED WEIGHT AT 0 CM TENSION
(WITH CAP AND RING): 120.27 (9)

TARE RING: 30.10 (g)
TARE CAP: 0.00 (g)

DRY WEIGHT OF SAMPLE: 66.43 (g)
SATURATED MOISTURE CONTENT: 50.36 (% voL)

INITIAL VOLUME OF WATER IN SAMPLE: 23.74 (cc)

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE
(1990) (BAR) W/RING(G) WT (G) WT (G) CONTENT (% VOL)

12/31
01/04
01/10
01/15
01/21
01/26
01/30

0600
1525
0915
1615
1330
0930
1200

0.0
0.1
0.3
1.0
3.0
7.0

15.1

120.27
118.34
114.87
112.19
108.62
108.00
107.92

1.93
3.47
2.68
3.57
0.62
0.08

1.93
5.40
8.08

11.65
12.27
12.35

50.36
46.27
38.91
33.22
25.65
24.33
24.16

COMMENTS: Assume density of water is 1.0 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATION MADE BY:

CHECKED BY:

L.
L.
S.

Simpson
Simpson

StotLer

DANIEL B. STEPHENS & ASSOCIATES. INC.
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HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NML.BER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #5 TEST DATE:

89-L-144 DEPTH:
5-23 INITIAL WT:

DISTILLED TOTAL SAMPLE WT:
VERY MILD TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

04/27/90
0-44 FT.

44.07 (g)
147.59 (g)
85.74 (9)
9:30

DATE TIME TEMP R RI Rcorr L D P VFINER

(1990) (MIN) ( C) (g/) (g/0) (g/l) (CM) (MM) (M)
Sg3I~~szZz=••Z3Zz~z=•z2=3llsZ=Z=ZU23u=•Z=•Z~mZ:==Zzs

04/27 0.25
0.50
1.00
2.00
5.00

10.00
20.00
60.00

120.00
240.00
453.00
689.00

04/28 1455.00

20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.5
20.0
20.0
20.5
20.0

45.0
43.0
39.0
36.5
33.0
30.5
27.5
23.5
21.0
19.0
17.0
16.5
15.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.5
1.5
1.0
1.0
1.0
1.0

44.0
42.0
38.0
35.5
32.0
29.5
26.5
22.0
19.5
18.0
16.0
15.5
14.0

8.9
9.3
9.9

10.3
10.9
11.3
11.8
12.4
12.9
13.2
13.5
13.6
13.8

0.08179
0.05889
0.04309
0.03109
0.02020
0.01455
0.01051
0.00624
0.00445
0.00321
0.00236
0.00191
0.00134

99.84116
95.30293
86.22646
80.55366
72.61175
66.93896
60.13161
49.92058
44.24779
40.84411
36.30588
35.17132
31.76764

58.00109
55.36468
50.09185
46.79634
42.18261
38.88710
34.93248
29.00055
25.70503
23.72772
21.09131
20.43220
18.45489

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
D. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
04/90
5-24
0-44 FT.

TOTAL WEIGHT OF SAMPLE: 145.74 (g)

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

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 145.74 100.00 0.677
6 3.350 2.98 2.98 142.76 97.96 0.525

10 2.000 3.80 6.78 138.96 95.35 0.301
16 1.180 5.41 12.19 133.55 91.64 0.072
40 0.425 11.91 24.10 121.64 83.46 -0.372
70 0.212 15.58 39.68 106.06 72.77 -0.674

140 0.106 14.74 54.42 91.32 62.66 -0.975
200 0.075 5.94 60.36 85.38 58.58 -1.125
pan 85.38 145.74 0.00

d10: -- (mun)
d16: -- (mm)
c30: 0.0071 (mm)

d50: 0.038 (nm)
d60: 0.090 (ram)
d84: 0.43 (am)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
C(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(d16+d50+d84)/3]:

COMMENTS:

0.038

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

K.
L.
D.

Evans
Simpson
Hanmrmeister

DANIEL B. STEPHENS & ASSOCIATES. INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DI SPERSANT:

JACOBS ENGINEERING - WORK ORDER #5 TEST DATE:
89-L-1"4 DEPTH:
5-24 INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
VERY MILD TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

04/27/90
0-44 FT.

43.53 (9)
145.74 (g)
85.38 (g)
9:36

----..----....-----.-.--.------....-..------.-..-----.-.--.----..--.-------.-.....-

DATE TIME TEMP R RL Rcorr L D P %FINER
(1990) (HIN) ( C) (g/L) g/L) (g/l) (CM) (MM) (M)

04/27 0.25
0.50
1.00
2.00
5.00

10.00
20.00
60.00

120.00
240.00
448.00
684.00

04/28 1450.00

20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.5
20.0
20.0
20.5
20.0

44.0
42.0
40.0
36.0
32.5
29.0
26.5
23.0
20.0
18.0
17.0,
16.0
14.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.5
1.5
1.0
1.0
1.0
1.0

43.0
41.0
39.0
35.0
31.5
28.0
25.5
21.5
18.5
17.0
16.0
15.0
13.0

9.1
9.4
9.7

10.4
11.0
11.5
12.0
12.5
13.0
13.3
13.5
13.7
14.0

0.08254
0.05941
0.04273
0.03122
0.02028
0.01471
0.01058
0.00626
0.00448
0.00323
0.00238
0.00192
0.00135

98.78245
94.18792
89.59338
80.40432
72.36389
64.32346
58.58029
49.39122
42.49943
39.05353
36.75626
34.45899
29.86446

57.87049
55.17884
52.48719
47.10389
42.39350
37.68311
34.31855
28.93525
24.89777
22.87903
21.53321
20.18738
17.49573

COMMENTS: Assume mean particte density is 2.65 9/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
D. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.
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INTRODUCTION

Daniel B. Stephens & Associates, Inc. (DBS&A) was requested by

Mr. Augustine Archuleta of Jacobs Engineering Group in Albuquerque,

New Mexico to perform laboratory analysis of physical and hydraulic

properties outlined in the communication of March 19, 1990

(Subcontract No. 34-6704-S-88-0054, Delivery order 007). The scope

of work included the following tasks:

1.

2.

Particle Size Analysis (Dry Sieve)

Particle Size Analysis (Wet/Dry Sieve and Hydration)

i 1W

DANIEL B. STEPHENS & ASSOCIATES, INC.



SUMMARY

DBS&A has completed the laboratory analyses of particle size

distributions as summarized in Table 1. Tables 2 and 3 summarize

the results of these analyses. Raw laboratory data sheets for

these analyses are contained in Appendix A and B. Descriptions of

the laboratory methods used for these tests are given in Appendix

C.

All tailings and vicinity property samples were prepared from

composite borehole samples in five gallon containers supplied by

Jacobs. Geochem material samples were prepared from composite

sample material remaining from Jacobs Delivery Order 003.

Dry sieve analyses were conducted previously on the majority

of the samples tested in this present program. These previous dry

sieve analyses have been reported in final laboratory reports for

Delivery orders 003 and 005. Additional dry sieve analyses as

requested in this present Delivery Order (007) are summarized in

Table 3. As expected, comparisons of dry sieve analyses with

wet/dry sieve analyses for the same samples show significant

differences.

All testing results were evaluated subjectively for

consistency and reasonableness. The results appear to be

reasonably representative of the material tested. However, DBS&A

does not assume any responsibility for interpretations or analyses

based on the data presented in this report, nor can we guarantee

that these data are fully representative of the undisturbed

materials at the field site. We recommend that careful evaluation

• DANIEL B. STEPHENS & ASSOCIATES, INC.



of these laboratory results be made for your particular

application.

DANIEL B. STEPHENS & ASSOCIATES, INC.



Table 1. Summary of Tests Performed

Laboratory
Samnle No.

JEG Container
Identifi cat ion

Particle Size Distribution

Dry SievelWet/Drv Sievc "VA1romA+-A.r

P

C,)

Cn.

P

Tailings
5-1 & 2
5-3 & 4
5-5 & 6
5-7 & 8
5-9 & 10
-5-11 & 12
5-13 & 14
604 Composite
640 Composite
641 Composite
642 Composite

.643 Composite
644 Composite
645 Composite
646 Composite

V-P Materials
Rs-3
Rs-4
Rs-5
Rs-6
Rs-7
Rs-8
Rs-9
Rs-10

Geochem Materials
3-1, 2, 3 & 4
3-5, 6

500
501
502
503
601
602
603

(A)
(B)
(C)
(D)

x

x
x
x

x

3-7,
3-11
3-13

GRJ-03 5'-Mancos (-CL, -GC)
GRJ-03 5'-Mancos (-CL, -GC)
+ 10% Mancos Weathered Shale
GRJ-03 Topsoil 1'-5S
GRJ-03 Screened Alluvium
GRJ-01 502 (C)

*, 9 & 10
& 12
& 14

( ( (



Table 2. Summary of Particle Size Characteristics

Laboratory d 10  d• d 60

Sample No. (mm) (mm) (rm) CU Cc

Tailings

5-1 & 2 0.072 0.17 0.20 2.78 1.17
5-3 & 4 * 0.040 0.079 -- --

5-5 & 6 * 0.083 0.11 -- --

5-7 & 8 0.0013 0.12 0.18 138.46 47.12
5-9 & 10 0.0080 0.16 0.20 25.00 7.56
5-11 & 12 * 0.041 0.090 -- --

5-13 & 14 0.0023 0.050 0.098 42.61 0.14
604 W 0.0030 0.12 0.16 53.33 13.33
640 Comp 0.0051 0.13 0.16 31.37 8.04
641 Comp 0.059 0.17 0.21 3.56 1.16
642 Comp 0.042 0.17 0.21 5.00 1.63
643 Comp 0.090 0.14 0.18 20.00 3.57
644 Comp 0.020 0.0099 0.021 10.50 0.36
645 Comp * 0.026 0.073 -- --

646 Comp 0.0060 0.15 0.18 30.00 7.67

VP Materials

Rs-3 0.0020 0.27 2.4 1200.00 0.27
Rs-4 * 0.043 0.089 -- --

Rs-5 0.17 0.80 ....
*ýs-6 0.035 0.076 -- --

Rs-7 * 0.037 0.070 ....
Rs-8 * 0.092 0.22 ....
Rs-9 * 0.092 0.12 -- --

Rs-10 0.0022 0.40 4.0 1818.18 0.18

Geochem Materials

3-1, 2, 3 & 4 0.0031 0.33 0.72 232.26 1.61
3-5, 6 * 0.17 0.36 --..

3-7, 8, 9 & 10 * 0.023 0.051 ....
3-11 & 12 * 0.16 0.26 -- --

3-13 & 14 0.0015 0.19 0.31 206.67 3.44

* Diameter was not reached with test(s) specified.

-- Values are dependent on diameters that were not reached.

ZDANIEL B STEPHENS & ASSOCIATES, INC.



Table 3. Summary of Particle Size Characteristics

for Dry Sieve Analyses

Laboratory
Sample No.

d10
(MM-A

Rs-3
Rs-5
Rs-6
Rs-7
Rs-10

0.13
0.090
0.080
0.088

d50

2.5
1.4
0.82
1.2
1.6

d60

4.0
1.8
1.2
1.7
3.9

31
20

21
44

1.5
1.7

1.6
0.70

-CU _gC_

DANIEL B. STEPHENS & ASSOCIATES, INC.
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.APPENDIX A:

WET/DRY SIEVE AND HYDROMETER TEST DATA



Summary of Particle Size Characteristics

Laboratory
Sample No.

dlo
(mmI

dmm
(MMI

d6o
(rM) C- C-I -UG

Tailings

5-1 & 2
5-3 & 4
5-5 &c 6
5-7 & 8
5-9 & 10
5-11 & 12
5-13 & 14
604 W
640 Comp
641 Comp
642 Comp
643 Comp
644 Comp
645 Comp
646 Comp

VP Materials

Rs-3
Rs-4
Rs-5
Rs-6
Rs-7
Rs-8
Rs-9
Rs-10

Geochem Materials

3-1, 2, 3 & 4
3-5, 6
3-7, 8, 9 & 10
3-11 & 12
3-13 & 14

0.072

0.0013
0.0080

,

0.0023
0.0030
0.0051
0. 059
0.042
0.090
0.020

0.0060

0.17
0.040
0.083
0.12
0.16
0.041
0.050
0.12
0.13
0.17
0.17
0.14
0.0099
0.026
0.15

0.20
0.079
0.11
0.18
0.20
0.090
0.098
0.16
0.16
0.21
0.21
0.18
0.021
0.073
0.18

2.78

138.46
25.00

42.61
53.33
31.37

3.56
5.00

20.00
10.50

30.00

1.17

47.12
7.56

0.14
13.33
8.04
1.16
1.63
3.57
0.36

7.67

0.0020

0. 0022

0.27
0.043
0.17
0.035
0.037
0.092
0.092
0.40

2.4
0.089
0.80
0.076
0.070
0.22
0.12
4.0

1200.00

1818.18

0.27

0.18

0.0031

0.0015

0.33
0.17
0.023
0.16
0.19

0.72
0.36
0.051
0.26
0.31

232.26

206.67

1.61

3.44

* Diameter was not reached with test(s) specified.

-- Values are dependent on diameters that were not reached.

DANIEL B. STEPHENS & ASSOCIATES, INC.



WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEP1H:

JACOBS ENGINEERING - WORK ORDER #7
90-L-030
03/22/90
5-12
N/A

TOTAL WEIGHT OF SAMPLE: 145.39 (g)

SIEVE DIAMETER WT. CUM UT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750
6 3.350

10 2.000
16 1.180
40 0.425
70 0.212

140 0.106
200 0.075
pan

0.00
0.30
0.06
0.23
3.96

48.50
62.35
13.47
16.57

0.00
0.30
0.36
0.59
4.55

53.05
115.40
128.87
145.44

145.39
145.09
145.03
144.80
140.84
92.34
29.99
16.52
-0.05

100.00
99.79
99.75
99.59
96.87
63.51
20.63
11.36

0.677
0.525
0.301
0.072

-0.372
-0.674
-0.975
-1.125

dlO: 0.072 (nm) c150: 0.17 (mmn)
c116: 0. 090 (nm) d60: 0.20 (nim)
d30: 0.13 (mmv) d84: 0.33 (mu)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
C(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER,. [(d16+d504d84)/3]:

0.17
2.78

1.17
0.20

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L.
L.
D.

Simpson
Simpson
Hammermeister

'DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
5-1&2 INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
NONE TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

04/02/90
N/A

16.66
145.39
16.52
9:08

(g)
(g)
(g)

DATE TIME TEMP R RI Rcorr
(1990) (MIN) ( C) (g/0) (g0/) (g9/)

L
(CM)

D P
(MM) M,~

VFINER

= =2

04/02 0.25 19.0 15.5 1.0 14.5 13.8 0.10275
0.50 19.0 15.0 1.0 14.0 13.8 0.07287
1.00 19.0 13.0 1.0 12.0 14.2 0.05213
2.00 19.0 11.5 1.0 10.5 14.4 0.03718
5.00 19.0 11.0 1.0 10.0 14.5 0.02358

10.00 19.0 10.0 1.0 9.0 14.7 0.01677
20.00 19.0 10.0 1.0 9.0 14.7 0.01186
60.00 19.0 9.0 1.0 8.0 14.8 0.00688

120.00 19.0 8.0 1.0 7.0 15.0 0.00489
240.00 19.0 8.0 1.0 7.0 15.0 0.00346
462.00 19.0 8.0 1.0 7.0 15.0 0.00249
747.00 19.0 8.0 1.0 7.0 15.0 0.00196

04/03 1397.00 19.0 7.0 1.0 6.0 15.2 0.00144

COMMENTS: Assume mean particte density is 2.65 g/cc

87.03481
84.03361
72.02881
63.02521
60.02401
54.02161
54.02161
48.01921
42.01681
42.01681
42.01681
42.01681
36.01441

9.88937
9.54835
8.18430
7.16127
6.82025
6.13823
6.13823
5.45620
4.77418
4.77418
4.77418
4.77418
4.09215

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

M. Burkhard
L. Simpson
D. Hammcrmeister

, . DANIEL B. STEPHENS & ASSOCIATES, INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #7
90-L-030
03/22/90
5-3&4
N/A

TOTAL WEIGHT OF SAMPLE: 139.11 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 139.11 100.00 0.677
6 3.350 0.29 0.29 138.82 99.79 0.525

10 2.000 0.28 0.57 138.54 99.59 0.301
16 1.180 0.21 0.78 138.33 99.44 0.072
40 0.425 1.16 1.94 137.17 98.61 -0.372
70 0.212 8.20 10.14 128.97 92.71 -0.674

140 0.106 29.13 39.27 99.84 71.77 -0.975
200 0.075 13.25 52.52 86.59 62.25 -1.125
pan 86.54 139.06 0.05

dlO: -- (mm) d50: 0.040 (mam)
d16: 0.0014 (mm) d60: 0.079 (mm)
od30: 0.0063 (mi) d84: 0.16 (mm)

MEDIAN PARTICLE DIAMETER (d50): 0.040
UNIFORMITY COEFFICIENT, Cu (d60/dlO): --

COEFFICIENT OF CURVATURE, Cc,

[(d30)**2/(dlO*d60)]: "

MEAN PARTICLE DIAMETER, [(d16+d5Od84)/31: 0.07

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L.
L.
D.

Simpson
Simpson
Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.
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HYDROMETER DATA

JOB NAME:
JOB NHU8ER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
5-3&4 INITIAL WT:
DISTILLED TOTAL SAMPLE W7:
NONE TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

03/30/90
N/A

49.62 (g)
139.11 (g)
86.59 (g)
10:09

DATE TIME TEMP R Rt Rcorr L D P XFINER
(1990) (HIN) ( C) (g/() (g/t) (g/i) (CM) (MM) MX)

03/30 0.25
0.50
1.00
2.00
5.00

10.00
20.00
60.00

120.00
240.00
383.00

03/31 881.00
1503.00

19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
18.5
18.5
19.0
19.0
19.0

51.0
47.5
44.5
40.5
35.5
33.0
30.0
26.0
22.5
19.5
17.0
13.0
11.0

3.5
3.5
3.5
3.5
3.5
2.5
2.5
2.5
3.0
3.0
3.0
3.0
3.0

47.5
44.0
41.0
37.0
32.0
30.5
27.5
23.5
19.5
16.5
14.0
10.0
8.0

7.9
8.5
9.0
9.7

10.5
10.9
11.4
12.0
12.6
13.1
13.5
14.2
14.5

0.07805
0.05715
0.04156
0.03044
0.02005
0.01445
0.01045
0.00620
0.00452
0.00325
0.00260
0.00176
0.00136

95.72753
88.67392
82.62797
74.56671
64.49012
61.46715
55.42120
47.35994
39.29867
33.25272
28.21443
20.15316
16.12253

59.58628
55.19571
51.43236
46.41457
40.14233
38.26066
34.49732
29.47953
24.46173
20.69839
17.56227
12.54448
10.03558

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

1. Burkhard
L. Simpson
D. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER 97
90-L-030
03/23/90
5-596
N/A

TOTAL WEIGHT OF SAMPLE: 145.13 (9)

------.----. . . . . . ..-.-..-. ..-------- -----------------------------------

SIEVE DIAMETER WT. CUm WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 145.13 100.00 0.677
6 3.350 1.53 1.53 143.60 98.95 0.525

10 2.000 0.87 2.40 142.73 98.35 0.301
16 1.180 1.01 3.41 141.72 97.65 0.072
40 0.425 5.48 8.89 136.24 93.87 -0.372
70 0.212 22.96 31.85 113.28 78.05 -0.674
140 0.106 32.08 63.93 81.20 55.95 -0.975
200 0.075 13.49 77.42 67.71 46.65 -1.125
pan 67.68 145.10 0.03

dlO: -- (mm) d50: 0.083 (ram)
d16: 0.0023 (mmn) d60: 0.11 (mm)
d30: 0.019 (amm) d84: 0.28 (ram)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
C(d3O)**2/(d1O*d60)]:

MEAN PARTICLE DIAMETER, [(d16+d504d84)/3]:

0.083

0.12

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

M. Burkhard
L. Simp~son
D. Hmnuunrsicister

DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH M202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
5-5&6 INITIAL WT:
DISTILLED TOTAL SAMPLE UT:
NONE TOTAL UT PASSING #200:
(NaP03)6 START TIME:

04/02/90
N/A

50.08
145.13
67.71
9:14

(g)
(g)
(9)

DATE TIME TEMP R RI Rcorr
(1990) (MIN) ( C) (g/i) (g/t) (g/t)

L
(CM)

0 P
(MM) MX)

XFINER

04/02 0.25
0.50
1.00
2.00
5.00

10.00
20.00
60.00

120.00
260.00
458.00
763.00

04/03 1392.00

19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0

53.0
48.0
44.0
39.5
35.0
32.5
30.0
26.0
24.0
20.5
18.5
17.0
14.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

52.0
47.0
43.0
38.5
34.0
31.5
29.0
25.0
23.0
19.5
17.5
16.0
13.0

7.6
8.4
9.1
9.8

10.6
11.0
11.4
12.0
12.4
12.9
13.3
13.5
14.0

0.07642
0.05687
0.04175
0.03070
0.02013
0.01451
0.01045
0.00620
0.00645
0.00322
0.00236
0.00187
0.00139

103.83387
93.84984
85.86262
76.87700
67.89137
62.89936
57.90735
49.92013
45.92652
38.93770
34.94409
31.94888
25.95847

48.44340
43.78538
40.05897
35.86675
31.67653
29.34552
27.01651
23.29010
21.42689
18.16628
16.30307
14.90566
12.11085

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

M. Burkhnrd
L. Simpson
D. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER 97
90-L-030
03/19/90
5-798
N/A

TOTAL WEIGHT OF SAMPLE: 204.55 (g)

.... °............. ...... ........ ,q............................... ..... °....

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.46 0.46 204.09 99.78 0.677
6 3.350 0.39 0.85 203.70 99.58 0.525

10 2.000 0.63 1.48 203.07 99.28 0.301
16 1.180 0.78 2.26 202.29 98.90 0.072
40 0.425 8.50 10.76 193.79 94.74 -0.372
70 0.212 53.02 63.78 140.77 68.82 -0.674

140 0.106 75.59 139.37 65.18 31.87 -0.975
200 0.075 20.47 159.84 44.71 21.86 -1.125
pan 44.72 204.56 -0.01

dlO: 0.0013 (mm) dSO: 0.12 (mm)
d16: 0.046 (mm) d60: 0.18 (mm)
d3O: 0.105 (num) d84: 0.32 (nm)

MEDIAN PARTICLE DIAMETER (o50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,

E(d3O)**2/(dlO*d60)J:
MEAN PARTICLE DIAMETER, [(d16+d504d84)/3]:

0.12
138.46

47.12
0.16

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L.
L.
D.

Simpson
S impson
Hammermeister

DANIEL B. STEPHENS & ASSOCIATES. INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE: 04/03/90

90-L-030 DEPTH: N/A

5-7&8 INITIAL UT: 44.66 (g)

DISTILLED TOTAL SAMPLE UT: 204.55 (g)

NONE TOTAL WT PASSING #200: 44.71 (g)

(NaP03)6 START TIME: 8:55

.e . .--- .... . ...- - ° - . . - '- ' - - ' ' ' ' ' ' ' ' '' . . ." ' . ." '

DATE TIME TEMP R Rt Rcorr L D P VFINER

(1990) (MIN) CC) (gQ/) (g/L) (gQ/) (CM) (MM) (M)
----------

04/03 0.25
0.50
1.00
2.00
5.00

10.00
20.50
60.00

120.00
240.00
460.00

04/04 1400.00

19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0

43.0
40.0
33.0
27.0
24.0
22.5
20.5
17.0
15.0
13.0
12.0
10.0

1.5
1.5
1.5
1.5
1.5
1.5
2.0
2.0
2.0
2.0
2.0
2.0

41.5
38.5
31.5
25.5
22.5
21.0
18.5
15.0
13.0
11.0
10.0
8.0

9.39.7
.10.9

11.9
12.4
12.6
12.9
13.5
13.8
14.2
14.3
14.7

0.08425
0.06114
0.04571
0.03375
0.02178
0.01555
0.01100
0.00657
0.00470
0.00337
0.00244
0.00142

92.9243286.20690
70.53292
57.09807
50.38065
47.02194
41.42409
33.58710
29.10882
24.63054
22.39140
17.91312

20.3111518.84288
15.41690
12.48035
11.01207
10.27793
9.05437
7.34138
6.36253
5.38368
4.89425
3.91540

A h,

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
L. Simpson
D. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #7
90-L-030
03/23/90
5-9&10
N/A

TOTAL WEIGHT OF SAMPLE: 143.26 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 143.26 100.00 0.677
6 3.350 0.17 0.17 143.09 99.88 0.525

10 2.000 0.22 0.39 142.87 99.73 0.301
16 1.180 0.36 0.75 142.51 99.48 0.072
40 0.425 4.12 4.87 138.39 96.60 -0.372
70 0.212 45.85 50.72 92.54 64.60 -0.674
140 0.106 50.02 100.74 42.52 29.68 -0.975
200 0.075 10.59 111.33 31.93 22.29 -1.125
pan 31.87 143.20 0.06

dcO: 0.0080 (mm)
d16: 0.050 (wm)
d30: 0.11 (mm)

d5O: 0.16 (mm)
d60: 0.20 (ram)
d84: 0.32 (mrm)

A MEDIAN PARTICLE DIAMETER (dSO):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(d16+d5O+d84)/3]:

COMMENTS:

0.16
25.00

7.56
0.18

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

M.
L.
D.

Burkhard
Simpson
Hammermeister

< > DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH M202:

I DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
5-9&10 INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
NONE TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

04/03/90
N/A

31.75 (g)
143.26 (g)
31.93 (g)
9:01

DATE TIME TEMP R R1 Rcorr
(1990) (MIN) ( C) (g/I) (g/I) (g/0)

L
(CM)

D P
(MM) (X)

VFINER

• z~~iZ Z~z1•2~zZ2.......... =- - ..... z~s ~ i22z•~z

04/03 0.25
0.50
1.00
2.00
5.00

10.00
20.50
60.00

120.00
240.00
455.00

04/04 1395.00

19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0

30.0
27.0
23.5
22.0
20.0
19.0
18.0
15.0
13.5
12.0
10.5
8.0

1.5
1.5
1.5
1.5
1.5
2.0
2.0
2.0
2.0
2.0
2.0
2.0

28.5
25.5
22.0
20.5
18.5
17.0
16.0
13.0
11.5
10.0
8.5
6.0

11.4
11.9
12.4
12.7
13.0
13.2
13.3
13.8
14.1
14.3
14.6
15.0

0.09345
0.06749
0.04886
0.03489
0.02235
0.01590
0.01118
0. 00665
0.00475
0.00338
0.00248
0.00144

89.76378
80.31496
69.29134
64.56693
58.26772
53.54331
50.39370
40.94488
36.22047
31.49606
26.77165
18.89764

20.00668
17.90072
15.44376
14.39077
12.98679
11.93381
11.23182
9.12586
8.07287
7.01989
5.96691
4.21193

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

L.
L.
D.

Simpson
S i mpson
Hammermeister

iDANIEL B. STEPHENS & ASSOCIATES, INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #7
JOB NUMBER: 90-L-030

TEST DATE: 03/19/90
SAMPLE NUMBER: 5-11&12

DEPTH: N/A

TOTAL WEIGHT OF SAMPLE: 187.34 (g)

SIEVE DIAMETER WT. CUM UT. WT. % PASSING LOG DIAMETER
NUMBER (mn) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 187.34 100.00 0.677
6 3.350 0.10 0.10 187.24 99.95 0.525

10 2.000 0.02 0.12 187.22 99.94 0.301
16 1.180 0.12 0.24 187.10 99.87 0.072
40 0.425 1.33 1.57 185.77 99.16 -0.372
70 0.212 18.71 20.28 167.06 89.17 -0.674
140 0.106 47.39 67.67 119.67 63.88 -0.975
200 0.075 18.28 85.95 101.39 54.12 -1.125
pan 101.31 187.26 0.08

dlO: -- (mu) d50: 0.041 (Mo)
d16: 0.0017 (wm) d60: 0.090 (am)
d30: 0.0061 (nn) d84: 0.18 (mm)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc.
[(d3O)**2/(dl0*660)):

MEAN PARTICLE DIAMETER, r(d16*d5O+d84)/33:

0.041

0.07

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L.
L.
D,

Simpson
Simpson
Hammermeister

•. DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:

90-L-030 DEPTH:

5-11912 INITIAL WT:

DISTILLED TOTAL SAMPLE WT:

NONE TOTAL WT PASSING #200:

(NaP03)6 START TIME:

04/02/90
N/A

50.44 (g)
187.34 (9)
101.39 (g)

9:20

DATE TIME TEMP R Rt Rcorr

(1990) (HIN) ( C) (0/i) (gi/) (g/i)
L

(CM)
Dp XFINER
(MM) MX)

= = =----------------------=~=:=g=========~=~=~---

04/02 0.25 19.0 52.5 1.0 51.5 7.7 0.07683
0.50 19.0 50.5 1.0 49.5 8.0 0.05547

1.00 19.0 47.0 1.0 46.0 8.6 0.04061

2.00 19.0 43.5 1.0 42.5 9.2 0.02965

5.00 19.0 40.0 1.0 39.0 9.7 0.01933

10.00 19.0 36.5 1.0 35.5 10.3 0.01407

20.00 19.0 33.5 1.0 32.5 10.8 0.01018

62.00 19.0 28.5 1.0 27.5 11.6 0.00600

120.00 19.0 25.0 1.0 24.0 12.2 0.00442
240.00 19.0 21.0 1.0 20.0 12.9 0.00321

455.00 19.0 19.0 1.0 18.0 13.2 0.00236

738.00 19.0 16.5 1.0 15.5 13.6 0.00188
04/03 1387.00 19.0 13.0 1.0 12.0 14.2 0.00140

COMHENTS: Assume mean particle density is 2.65 g/cc

102.10151
98.13640
91.19746
84.25852
77.31959
70.38065
64.43299
54.52022
47.58128
39.65107
35.68596
30.72958
23.79064

55.25820
53.11225
49.35684
45.60143
41.84602
38.09061
34.87168
29.50681
25.75140
21.45950
19.31355
16.63111
12.87570

LABORATORY ANALYSIS PERFORMED BY:

CALCULATIONS MADE BY:
CHECKED BY:

H. Burkhard
L. Simpson
D. Hamnermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #7
90-L-030
03/22/90
5-13914
N/A

TOTAL WEIGHT OF SAMPLE: 138.11 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 8.32 8.32 129.79 93.98 0.677
6 3.350 0.50 8.82 129.29 93.61 0.525

10 2.000 0.17 8.99 129.12 93.49 0.301
16 1.180 0.12 9.11 129.00 93.60 0.072
40 0.425 1.34 10.45 127.66 92.43 -0.372
70 0.212 15.83 26.28 111.83 80.97 -0.674
140 0.106 26.64 52.92 85.19 61.68 -0.975
200 0.075 8.21 61.13 76.98 55.74 -1.125
pan 76.88 138.01 0.10

d10: 0.0023 (mm) dSO: 0.050 (mm)
d16: 0.0032 (mm) d60: 0.098 (mm)
d3O: 0.0057 (mmn) d84: 0.26 (mm)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT. Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
t(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(d16+d5Old84)/3]:

0.050
42.61

0.14
0.10

COMMENTS:

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

L.
L.
D.

Simpson
Simpson
Hanmermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH M202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DALE:
90-L-030 DEPTH:
5-13&14 INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
NONE TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

03/30/90
N/A

51.23
138.11
76.98
10:03

(g)
(g)
(g)

DATE TIME TEMP R RI Rcorr L D P VFINER
(1990) (MW) ( C) (g/l) (g/i) (g/0) (CM) (tM) (M)

3/30 0.25
0.50
1.00
2.00
5.00

10.00
20.00
60.00

120.00
240.00
388.00

3/31 886.00
1508.00

19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
18.5
18.5
19.0
19.0
19.0

52.0
50.0
47.0
44.0
41.5
38.5
36.5
31.0
26.5
18.0
13.0
7.0
5.0

2.5
2.5
2.5
2.5
3.5
3.5
2.5
2.5
3.0
3.0
3.0
3.0
3.0

49.5
47.5
44.5
41.5
38.0
35.0
34.0
28.5
23.5
15.0
10.0
4.0
2.0

7.8
8.1
8.6
9.1
9.5

10.0
10.3
11.2
12.0
13.3
14.2
15.2
15.5

0.07724
0.05576
0.04061
0.02952
0.01909
0.01384
0.00995
0.00599
0.00440
0.00329
0.00265
0.00181
0.00140

96.62307
92.71911
86.86317
81.00722
74.17529
68.31934
66.36736
55.63147
45.87156
29.27972
19.51981
7.80793
3.90396

53.85594
51.67994
48.41595
45.15195
41.34396
38.07996
36.99196
31.00797
25.56797
16.31998
10.87999
4.35200
2.17600

COMMENTS: Assume mean particle density Is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

M. Burkhard
K. Evans
D. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #7
90-L-030
03/23/90
604 composite
N/A

TOTAL WEIGHT OF SAMPLE: 147.84 (g)

SIEVE DIAMETER WT. CUm WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 147.84 100.00 0.677
6 3.350 0.00 0.00 147.84 100.00 0.525

10 2.000 0.06 0.06 147.78 99.96 0.301
16 1.180 0.12 0.18 147.66 99.88 0.072
40 0.425 2.65 2.83 145.01 98.09 -0.372
70 0.212 35.42 38.25. 109.59 74.13 -0.674

140 0.106 52.00 90.25 57.59 38.95 -0.975
200 0.075 13.71 103.96 43.88 29.68 -1.125
pan 43.86 147.82 0.02

d1O: 0.0030 (mn) d50: 0.12 (mm)
d16: 0.013 (mn) d60: 0.16 (mm)
d3O: 0.080 (mm) d84: 0.27 (mm)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlD):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)):

MEAN PARTICLE DIAMETER, [(d16+d50+d84)/3]:

0.12
53.33

13.33
0.13

COMMENTS:

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

M.
S.
D.

Burkhard
StoLter
Haummrmeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
604 composite INITIAL WT:
DISTILLED' TOTAL SAMPLE WT:
V. MILD TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

4/03/90
N/A

43.68 (g)
147.84 (g)
43.88 (g)
9:07

DATE TIME TEMP R RI Rcorr L D P VFINER
(1990) (MIN) ( C) (g/i) (g/l) (g/l) (CM) (MM) MZ)

4/3 0.25
0.50
1.00
2.00
5.00

10.00
20.50
60.00

120.00
240.00
450.00

4/4 1390.00

19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0

43.5
41.0
37.0
33.0
30.0
27.5
26.0
22.0
20.0
17.5
15.5
12.0

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0

41.5
39.0
35.0
31.0
28.0
25.5
24.0
20.0
18.0
15.5
13.5
10.0

9.2
9.6

10.2
10.9
11.4
11.8
12.0
12.7
13.0
13.4
13.8
14.3

0.08388
0.06062
0.04431
0.03232
0.02090
0.01504
0.01061
0.00637
0.00456
0.00328
0.00242
0.00141

95.00916
89.28571
80.12821
70.97070
64.10256
58.37912
54.94505
45.78755
41.20879
35.48535
30.90659
22.89377

28.19942
26.50066
23.78264
21.06462
19.02611
17.32735
16.30810
13.59008
12.23107
10.53231
9.17330
6.79504

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
K. Evans
D. Hammermeister

5DANIEL B. STEPHENS & ASSOCIATES, INC.
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IlET/DRY SIEVE ANALYSIS DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #7
JOB NUMBER: 90-L-030

TEST DATE: 03/26/90
SAMPLE NUMBER: 640 composite

DEPTH: N/A

TOTAL WEIGHT OF SAMPLE: 129.09 (g)

SIEVE DIAMETER WT. CUM WT. UT. % PASSING LOG DIAMETER
NUMBER (nrmn) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 129.09 100.00 0.677
6 3.350 0.00 0.00 129.09 100.00 0.525

10 2.000 0.00 0.00 129.09 100.00 0.301
16 1.180 0.13 0.13 128.96 99.90 0.072
40 0.425 3.11 3.24 125.85 97.49 -0.372
70 0.212 30.16 33.40 95.69 74.13 -0.674

140 0.106 50.01 83.41 45.68 35.39 -0.975
200 0.075 13.09 96.50 32.59 25.25 -1.125
pan 32.47 128.97 0.12

d10: 0.0051 (mm) d50: 0.13 (mm)
d16: 0.023 (mm) d6O: 0.16 (rnm)
d30: 0.081 (mm) d84: 0.27 <wm)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d060/lO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(d10*d60)]:

MEAN PARTICLE DIAMETER, t(d16+d50+d84)/3]:

0.13
31.37

8.04
0.14

COMMENTS:

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

M.
S.
D.

Burkhard
Stotter
Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
640 composite INITIAL WT:
DISTILLED TOTAL SAMPLE UT:
V. MILD TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

4/05/90
N/A

32.11 (g)
129.09 (g)
32.59 (g)
8:24

DATE TIME TEMP R Rt Rcorr L D P VFINER
(1990) (MIN) ( C) (g/l) (g/t) (g/1) (CK) (MM) MK)

4/5 0.25
0.50
1.00
2.00
5.00

10.00
20.50
60.00

120.00
240.00
486.00
822.00

4/6 1430.00

18.5
18.5
18.5
18.5
18.5
18.5
18.5
19.0
19.0
19.0
19.0
19.0
19.0

32.5
30.5
27.5
24.5
22.0
20.5
19.0
17.0
14.5
12.5
11.0
9.0
8.5

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.5
2.5
2.0
2.5
2.C
2.0

30.5
28.5
25.5
22.5
20.0
18.5
17.0
14.5
12.0
10.5
8.5
7.0
6.5

11.0
11.3
11.8
12.3
12.7
12.9
13.2
13.5
13.9
14.3
14.5
14.8
14.9

0.09228
0.06622
0.04783
0.03452-
0.02220
0.01585
0.01117
0.00657
0.00472
0.00337
0.00239
0.00186
0.00141

94.98599
88.75740
79.41451
70.07163
62.28589
57.61445
52.94301
45.15727
37.37154
32.70009
26.47150
21.80006
20.24291

23.98012
22.40765
20.04895
17.69025
15.72467
14.54532
13.36597
11.40038
9.43480
8.25545
6.68298
5.50363
5.11052

COMMENTS: Assume mean particLe density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
K. Evans
0. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #7
JOB NUMBER: 90-L-030

TEST DATE: 03/26/90
SAMPLE NUMBER: 641 composite

DEPTH: N/A

TOTAL WEIGHT OF SAMPLE: 139.50 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 139.50 100.00 0.677
6 3.350 0.00 0.00 139.50 100.00 0.525

10 2.000 0.09 0.09 139.41 99.94 0.301
16 1.180 0.65 0.7' 138.76 99.47 0.072
40 0.425 7.76 8.50 131.00 93.91 -0.372
70 0.212 50.55 59.05 80.45 57.67 -0.674

140 0.106 51.74 110.79 28.71 20.58 -0.975
200 0.075 10.90 121.69 17.81 12.77 -1.125
pan 17.56 139.25 0.25

d8O: 0.059 (mn) d50: 0.17 (mm)
d16: 0.089 (an) d60: 0.21 (mr)
d30: 0.12 (ara) d84: 0.35 (mm)

MEDIAN PARTICLE DIAMETER (W50):
UNIFORMITY COEFFICIENT, Cu (d6O/d10):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(d16*d50+d84)/3):

0.17
3.56

1.16
0.20

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

M.
S.
D.

Burkhard
Stotter
Hammermcister

DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:

90-L-030 DEPTH:

641 composite INITIAL WT:

DISTILLED TOTAL SAMPLE WT:

V. MILD TOTAL WT PASSING #200:

(NaPO3)6 START TIME:

4/05/90
N/A

17.41 (9)
139.50 (9)

17.81 (9)
8:30

DATE TIME TEMP R RI Rcorr
(1990) ("NIN) C) (g/Q ) (0/0 ) (il0 )

L
(CM)

D P
(MM) (X)

VFINER

= =3...32~3233Z3~2=~

4/5 0.25
0.50
1.00
2.00
5.00

10.00
20.50
60.00

120.00
240.00
481.00
817.00

4/6 1425.00

18.5
18.5
18.5
18.5
18.5
18.5
18.5
19.0
19.0
19.0
19.0
19.0
19.0

18.5
17.0
15.5
13.0
12.0
11.0
10.0
9.5
9.0
8.0
7.0
7.0
6.5

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.5
2.5
2.0
2.5
2.0
2.0

16.5
15.0
13.5
¶1.0
10.0
9.0
8.0
7.0
6.5
6.0
4.5
5.0
4.5

13.3
13.5
13.8
14.2

14.3
14.5
14.7
14.7
14.8
15.0
15.2
15.2
15.2

0.10148
0.07242
0.05167
0.03708
0.02358
0.01677
0.01178
0.00687
0.00487
0.00346
0.00246
0.00189
0.00143

94.77312
86.15738
77.54164
63.18208
57.43825
51.69443
45.95060
40.20678
37.33487
34.46295
25.84721
28.71913
25.84721

12.09971
10.99973
9.89976
8.06647
7.33316
6.59984
5.86653
5.13321
4.76655
4.39989
3.29992
3.66658
3.29992

COMMENTS: Assume mean particte density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
K. Evans
D. Hamrermeister

DANIEL B. STEPHENS & ASSOCIATES. INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #7
JOB NUMBER: 90-L-030

TEST DATE: 03/26/90
SAMPLE NUMBER: 642 composite

DEPTH: N/A

TOTAL WEIGHT OF SAMPLE: 138.26 (g)

.°........... ........ .. °.. °o.. °°.. °.. ....... .. °. ........ .. °°°. ..........

SIEVE DIAMETER WT. CUM WT. WT. X PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 1.31 1.31 136.95 99.05 0.677
6 3.350 0.48 1.79 136.47 98.71 0.525

10 2.000 0.16 1.95 136.31 98.59 0.301
16 1.180 0.45 2.40 135.86 98.26 0.072
40 0.425 6.67 9.07 129.19 93.44 -0.372
70 0.212 47.26 56.33 81.93 59.26 -0.674

140 0.106 50.07 106.40 31.86 23.04 -0.975
200 0.075 10.07 116.47 21.79 15.76 -1.125
pnn 21.56 138.03 0.23

d1O: 0.042 (mm) d50: 0.17 (mm)
d16: 0.078 (nm) d60: 0.21 (mm)
d30: 0.12 (mm) d84: 0.35 (mm)

MEDIAN PARTICLE DIAMETER (dSO):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
f(d30)**2/(dl0*d60)j:

MEAN PARTICLE DIAMETER, I(d164d5O+d8I.)/3]:

COMMENTS:

0.17
5.00

1.63
0.20

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

M.
S.
D.

Burkhard
Stotler
Hammermeister

DANIEL B. STEPHENS & ASSOCIATES. INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
642 composite INITIAL UT:
DISTILLED TOTAL SAMPLE WT:
NONE TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

04/03/90
N/A

21.44 (g)
138.26 (g)
21.79 (g)
9:13

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

DATE TIME TEMP R Rt Rcorr L D P VFINER
(1990) (MIN) ( C) (g/0) (g0/) (g0/) (CO) (MM) (M)

4/3 0.25
0.50
1.00
2.GO
5.00

10.00
20.50
60.00

120.00
240.00
445.00

4/4 1385.00

19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0

20.0
18.0
17.0
15.0
13.5
13.0
12.0
10.5
9.5
8.0
7.5
6.0

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0

18.0
16.0
15.0
13.0
11.5
11.0
10.0
8.5
7.5
6.0
5.5
4.0

13.0
13.3
13.5
13.8
14.1
14.2
14.3
14.6
14.7
15.0
15.1
15.3

0.09996
0.07156
0.05091
0.03644
0.02325
0.01649
0.01158
0.00683
0.00485
0.00346

0.00255
0.00146

83.95522
74.62687
69.96269
60.63433
53.63806
51.30597
46.64179
39.64552
34.98134
27.98507
25.65299
18.65672

13.23148
11.76131
11.02623
9.55607
8.45345
8.08590
7.35082
6.24820
5.51312
4.41049
4.04295
2.94033

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
K. Evans
D. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - UORK ORDER #7
90-L-030
03126/90
643 composite
N/A

TOTAL WEIGHT OF SAMPLE: 135.55 (g)

................................................................ ..... .. °

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 135.55 100.00 0.677
6 3.350 0.07 0.07 135.48 99.95 0.525

10 2.000 0.09 0.16 135.39 99.88 0.301
16 1.180 0.52 0.68 134.87 99.50 0.072
40 0.425 6.31 6.99 128.56 94.84 -0.372
70 0.212 35.42 42.41 93.14 68.71 -0.674

140 0.106 40.49 82.90 52.65 38.84 -0.975
200 0.075 12.25 95.15 40.40 29.80 -1.125
pan 40.25 135.40 0.15

d10: 0.0090 (im)
d16: 0.024 (mm)
d30: 0.076 (nm)

d5O: 0.14 (rnm)
d60: 0.18 (imm)
d84: 0.34 (ram)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc.
C(d30)**2/(d10*d60)]:

MEAN PARTICLE DIAMETER, [(d16+d50+d84)/31:

COMMENTS:

0.14
20.00

3.57
0.17

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

M.
S.
D.

Burkhard
Stotler
Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
643 composite INITIAL VT:
DISTILLED TOTAL SAMPLE WI:
NONE TOTAL WIT PASSING #200:
(NaP03)6 START TIME:

04/03/90
NIA

40.13 (g)
135.55 (g)
40.40 (g)

9:19

DATE TIME TEMP R Rt Rcorr L D 0 VFINER
(1990) (MIN) ( C) (g0/) (g0i) (g/0) (CM) (MM) MX)

4/3 0.25
0.50
1.00
2.00
5.00

10.00
20.50
60.00

120.00
240.00
440.00

4/4 1380.00

19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0

38.5
36.5
31.5
26.5
22.0
19.0
18.0
14.0
12.5
10.0
7.0
3.0

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0

36.5
34.5
29.5
24.5
20.0
17.0
16.0
12.0
10.5
8.0
5.0
1.0

10.0
10.3
11.1
12.0
12.7
13.2
13.3
14.0
14.3
14.7

15.2
15.8

0.08755
0.06291
0.04622
0.03386
0.02207
0.01590
0.01118
0.00669
0.00477
0.00342
0.00257
0.00148

90.95440
85.97060
73.51109
61.05158
49.83803
42.36232
39.87042
29.90282
26.16496
19.93521
12.45951
2.49190

27.10850
25.62311
21.90961
18.19612
14.85397
12.62588
11.88318
8.91238
7.79834
5.94`159
3.71349
0.74270

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
K. Evans
0. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #7
90-L-030
03126190
644 composite
N/A

TOTAL WEIGHT OF SAMPLE: 130.79 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 130.79 100.00 0.677
6 3.350 0.03 0.03 130.76 99.98 0.525

10 2.000 0.09 0.12 130.67 99.91 0.301
16 1.180 0.07 0.19 130.60 99.85 0.072
40 0.425 0.62 0.81 129.98 99.38 -0.372
70 0.212 4.25 5.06 125.73 96.13 -0.674
140 0.106 14.15 19.21 111.58 85.31 -0.975
200 0.075 10.59 29.80 100.99 77.22 -1.125
pan 100.98 130.78 0.01

dlO: 0.0020 (wm)
d16: 0.0026 (mm)
d30: 0.0039 (mm)

d50: 0.0099 (am)
d60: 0.021 (mm)
d84: 0.10 (mmn)

A kL
MEDIAN PARTICLE DIAMETER (d5O):

UNIFORMITY COEFFICIENT, Cu (d60/dlO):
COEFFICIENT OF CURVATURE, Cc,

[(d30)**2/(dlO*d60)]:
MEAN PARTICLE DIAMETER, [(d16+d50+d8)13/]:

COMMENTS:

0.0099
10.50

0.36
0.04

LABORATORY ANALYSIS PERFORMED BY:

CALCULATIONS MADE BY:
CHECKED BY:

M. Burkhard
S. Stolter
D. Hnmmcrmcister

DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

D ISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
614 composite INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
NONE TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

04/03/90
N/A

50.66 (g)
130.79 (g)
100.99 (g)

9:25

........ ..... .......... °.....°....... ................................ ..... ....... °..

DATE TIME TEMP R RI Rcorr L 0 P • FINER
(1990) (MIN) ( C) (g/I) (9/0) (g9l) (CM) (MM) (M)

4/3 0.25
0.50
1.00
2.00
5.00

10.00
20.00
60.00

121.00
240.00
435.00

4/4 1375.00

19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0

52.0
50.0
47.0
44.0
41.0
38.5
35.0
31.0
26.0
19.0
12.0
6.0

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0

50.0
1.8.0
45.0
42.0
39.0
36.5
33.0
29.0
24.0
17.0
10.0

4.0

7.8
8.1
8.6
9.1
9.6

10.0
10.6
11.2
12.0
13.2
14.3
15.3

0.07724
0.05576
0.04061
0.02952
0.01917
0.013864
0.01007
0.00599
0.0O437
0.00325
0.00251
0.00146

98.69720
94.74931
88.82748
82.90565
76.98381
72.04895
65.14015
57.24437
47.37465
33.55705
19.73944
7.89578

76.20942
73.16104
68.58848
64.01591
59.44335
55.63288
50.29822
44.20146
36.58052
25.91120
15.24188
6.09675

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFCRMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
K. Evans
D. Hammermeister

t *"...-,"

• DANIEL B. STEPHENS & ASSOCIATES, INC.



( C kC
U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - IORK ORDER #7
90-L-030
03/26/90
645 composite
N/A

TOTAL WEIGHT OF SAMPLE: 154.30 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (nm) RETAINED RETAINED PASSING

3/4
3/8

4
6

10
16
40
70

140
200
pan

19.000
9.500
4.750
3.350
2.000
1.180
0.425
0.212
0.106
0.075

20.96
0.00
1.89
1.10
1.72
1.11
2.76
5.27

14.88
8.60

95.89

20.96
20.96
22.85
23.95
25.67
26.78
29.54
34.81
49.69
58.29

154.18

133.34
133.34
131.45
130.35
128.63
127.52
124.76
119.49
104.61
96.01
0.12

86.42
86.42
85.19
84.48
83.36
82.64
80.86
77.64
67.80
62.22

1.279
0.978
0.677
0.525
0.301
0.072

-0.372
-0.674
-0.975
-1.125

dlO: -- (mm) d50: 0.026 (mm)
d16: 0.0017 (amm) d60: 0.073 (imm)
d30: 0.0067 (mm) d84: 2.7 (mm)

MEDIAN PARTICLE DIAMETER (dSO):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(d10*d60)]:

MEAN PARTICLE DIAMETER, [(d16+dSO4dS)/31:

COMMENTS:

0.026

0.91

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

M.
S.
D.

Burkhard
Stotler
Hammermeister

/0 DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
645 composite INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
NONE TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

04/03/90
N/A

50.39 (g)
154.30 (g)
96.01 (g)
9:31

DATE TIME TEMP R RI Rcorr L D P XFINER
(1990) (MIN) ( C) (g9/) (gi/) (g/1) (CM) (MM) MX)

4/3 0.25
0.50
1.00
2.00
5.00

10.00
20.00
60.00

120.00
240.00
430.00

4/4 1370.00

19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0

50.0
48.0
46.0
42.5
41.0
37.5
33.0
26.0
22.0
19.0
17.0
14.0

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0

48.0
46.0
44.0
40.5
39.0
35.5
31.0
24.0
20.0
17.0
15.0
12.0

8.1
8.4
8.8
9.3
9.6

10.2
10.9
12.0
12.7
13.2
13.5
14.0

0.07885
0.05687
0.04099
0.02;92
0.01917
0.01396
0.01022
0.00620
0.00450
0.00325
0.00246
0.00140

95.25700
91.28795
87.31891
80.37309
77.39631
70.45049
61.52014
47.62850
39.69041
33.73685
29.76781
23.81425

59.27171
56.80205
54.33240
50.01050
48.15826
43.83637
38.27964
29.63585
24.69654
20.99206
18.52241
14.81793

19 kL COMMENTS: Assume mean particte density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
K. Evans
D. Hammermoister

DANIEL B. STEPHENS & ASSOCIATES, INC. 7



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #7
90-L-030
03/26/90
646 composite
N/A

TOTAL WEIGHT OF SAMPLE: 146.87 (g)

SIEVE DIAMETER UT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

3/8 9.500 2.59 2.59 144.28 98.24 0.978
4 4.750 0.00 2.59 144.28 98.24 0.677
6 3.350 0.85 3.44 143.43 97.66 0.525

10 2.000 0.46 3.90 142.97 97.34 0.301
16 1.180 0.76 4.66 142.21 96.83 0.072
40 0.425 6.21 10.87 136.00 92.60 -0.372
70 0.212 39.21 50.08 96.79 65.90 -0.674

140 0.106 48.17 98.25 48.62 33.10 -0.975
200 0.075 11.80 110.05 36.82 25.07 -1.125
pan 36.76 146.81 0.06

d1O: 0.0060 (mm) dSO: 0.15 (mm)

d16: 0.030 (mrn) d60: 0.18 (mm)
d30: 0.091 (mrn) d84: 0.33 (mm)

A k
MEDIAN PARTICLE DIAMETER (d50):

UNIFORMITY COEFFICIENT. Cu (d60/dlO):
COEFFICIENT OF CURVATURE, Cc,

l(d30)**2/(dlO*d60)]:
MEAN PARTICLE DIAMETER, [(d164d50*d84)/31:

0.15
30.00

7.67
0.17

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

M.
S.
D.

Burkhard
Stotler
Hammermeister

•2 DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH M202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
646 composite INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
NONE TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

04103/90
N/A

36.59 (g)
146.87 (g)
36.82 (g)
9:37

DATE TIME TEMP R R| Rcorr L D P VFINER
(1990) (MIN) ( C) (9/0) (g/0) (9/0) (CM) (MM) (Z)

4/3 0.25
0.50
1.00
2.00
5.00

10.00
20.00
60.00

120.00
240.00
425.00

4/4 1365.00

19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0

36.0
33.0
30.0
27.0
24.0
22.0
20.0
17.0
15.0
13.5
12.0
10.0

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0

34.0
31.0
28.0
25.0
22.0
20.0
18.0
15.0
13.0
11.5
10.0
8.0

10.4
10.9
11.4
11.9
12.4
12.7
13.0
13.5
13.8
14.1
14.3
14.7

0.08932
0.06464
0.04673
0.03375
0.02178
0.01560
0.01118
0.00657
0.00470
0.00336
0.00254
0.00144

92.92156
84.72260
76.52364
68.32468
60.12572
54.65974
49.19377
40.99481
35.52883
31.42935
27.32987
21.86390

23.29524
21.23978
19.18432
17.12885
15.07339
13.70308
12.33277
10.27731
8.90700
7.87927
6.85154
5.48123

COMMENTS: Assume mean particle density is 2.65 glcc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
K. Evans
D. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #7
JOB NUMBER: 90-L-030

TEST DATE: 03/16/90
SAMPLE NUMBER: Rs-3 composite

DEPTH: N/A

TOTAL WEIGHT OF SAMPLE: 640.05 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

3/4
3/8

4
6
10
16
40
70

140
200

19.000
9.500
4.750
3.350
2.000
1.180
0.425
0.212
0.106
0.075

33.38
115.84
62.29
30.28
19.72
14.71
24.06
31.32
37.12
16.82

33.38
149.22
211.51
241.79
261.51
276.22
300.28
331.60
368.72
385.54

606.67
490.83
428.54
398.26
378.54
363.83
339.77
308.45
271.33
254.51

94.78
76.69
66.95
62.22
59.14
56.84
53.08
48.19
42.39
39.76

1.279
0.978
0.677
0.525
0.301
0.072

-0.372
-0.674

-0.975
-1.125

pan 253.78 639.32 0.73

dlO: 0.0020 (mm) d50: 0.27 (mm)
d16: 0.0070 (mm) d60: 2.4 (mm)
d3O: 0.036 (on) d84: 13 (Mm)

MEDIAN PARTICLE DIAMETER 0d50): 0.27
UNIFORMITY COEFFICIENT, Cu (d60/d10): 1200.00

COEFFICIENT OF CURVATURE, Cc,
C(d3O)**2/(dlO*d60)]: 0.27

MEAN PARTICLE DIAMETER, [(d16+dSO+d84)/3]: 4.43

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L.
L.
D.

Simpson
Simpson
Hafmermeister

.. DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - IORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
Rs-3 composite INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
SLIGHT TOTAL WT PASSING 9200:
(NaP03)6 START TIME:

4/10/90
N/A

47.65 (g)
640.05 (g)
254.51 (g)

8:42

DATE TIME TEMP R RI Rcorr L D P VFINER
(1990) (MIN) ( C) (g/1) (g/1) (g/l) (CM) (MM) (M)

4/10 0.25 18.5 47.0 2.0 45.0 8.6 0.08168 94.43861 37.55265
0.50 18.5 45.0 2.0 43.0 8.9 0.05885 90.24134 35.88364
1.00 18.5 41.0 2.0 39.0 9.6 0.04311 81.84680 32.54563
2.00 18.5 36.0 2.0 34.0 10.4 0.03176 71.35362 28.37311
5.00 18.5 29.0 2.0 27.0 11.5 0.02117 56.66317 22.53159

10.00 18.5 26.5 2.0 24.5 12.0 0.01523 51.41658 20.44533
20.50 18.5 23.5 2.0 21.5 12.4 0.01085 45.12067 17.94182
63.00 18.5 20.0 2.0 18.0 13.0 0.00633 37.77545 15.02106

123.00 18.5 17.5 2.0 15.5 13.4 0.00460 32.52886 12.93480
240.00 19.0 16.5 2.0 14.5 13.6 0.00330 30.43022 12.10030
472.00 19.0 15.0 2.0 13.0 13.8 0.00237 27.28227 10.84854
857.00 19.0 13.5 2.0 11.5 14.1 0.00178 24.13431 9.59679

4/11 1412.00 19.0 13.0 2.0 11.0 14.2 0.00139 23.08499 9.17954

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
K. Evans
D. Hammermeister

K5 DANIEL B. STEPHENS & ASSOCIATES, INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #7
90-L-030
03/27/90
Rs-4 composite
N/A

TOTAL UEIGHT OF SAMPLE: 151.93 (g)

.......... ...... ...... b.......o...................-.° ........... - - .*-......

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

3/8
4
6

10
16
40
70

140
200
pan

9.500
4.750
3.350
2.000
1.180
0.425
0.212
0.106
0.075

10.05
11.17
7.09
4.31
2.64
4.91
7.07
9.82
5.50

89.30

10.05
21.22
28.31
32.62
35.26
40.17
47.24
57.06
62.56

151.86

141.88
130.71
123.62
119.31
116.67
111.76
104.69
94.87
89.37
0.07

93.39
86.03
81.37
78.53
76.79
73.56
68.91
62.44
58.82

0.978
0.677
0.525
0.301
0.072

-0.372
-0.674
-0.975
-1.125

dlO: -- (mm]) d5O: 0.043 (mrm)
d16: (mm) d60: 0.089 (mm)
d30: 0.0060 (mm) d84: 5.0 (mm)

MEDIAN PARTICLE DIAMETER (d50): 0.043
UNIFORMITY COEFFICIENT, Cu (d60/dlO): -

COEFFICIENT OF CURVATURE, Cc,
((d30)**2/(dlO*d60)I:

MEAN PARTICLE DIAMETER, 1(d16+d50+d84)/3]:

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

S.
S.
D.

Stotler
Stol ter
Harnmermeister

< DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
Rs-4 composite INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
V. SLIGHT TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

4/10/90
N/A

45.59 (g)
151.93 (g)
89.36 (g)

8:48

DATE TIME TEMP R RI Rcorr L 0 P XFINER
(1990) (MIN) ( C) (g/t) (g/t) (g9/) (CM) (MM) MX)

4/10 0.25
0.50
1.00
2.00
5.00

10.00
20.50
60.00

120.00
240.00
467.00
852.00

4/11 1407.00

18.5
18.5
18.5
18.5
18.5
18.5
18.5
18.5
18.5
19.0
19.0
19.0
19.0

46.0
43.0
41.0
38.0
35.0
32.0
29.5
25.5
23.0
20.0
19.0
17.0
16.0

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0

44.0
41.0
39.0
36.0
33.0
30.0
27.5
23.5
21.0
18.0
17.0
15.0
14.0

8.8
9.3
9.6

10.1
10.6
11.1
11.5
12.1
12.5
13.0
13.2
13.5
13.7

0.08245
0.05992
0.04311
0.03126
0.02025
0.01465
0.01042
0.00626
0.00450
0.00323
0.00233
0.00174
0.00137

96.51239
89.93200
85.54508
?8.96469
72.38429
65.80390
60.32025
51.54639
46.06273
39.48234
37.28888
32.90195
30.70849

56.76527
52.89491
50.31467
46.44431
42.57395
38.70359
35.47829
30.31781
27.09252
23.22216
21.93204
19.35180
18.06168

COMMENTS: Assume moan particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
K. Evans
D. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #7
90-L-030
03/16/90
Rs-5 composite
N/A

TOTAL WEIGHT OF SAMPLE: 615.82 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

3/4 19.000 126.63 126.63 489.19 79.44 1.279
3/8 9.500 40.88 167.51 448.31 72.80 0.978

4 4.750 30.12 197.63 418.19 67.91 0.677
6 3.350 14.52 212.15 403.67 65.55 0.525

10 2.000 12.96 225.11 390.71 63.45 0.301
16 1.180 10.02 235.13 380.69 61.82 0.072
40 0.425 23.74 258.87 356.95 57.96 -0.372
70 0.212 36.58 295.45 320.37 52.02 -0.674
140 0.106 38.20 333.65 282.17 45.82 -0.975
200 0.075 15.31 348.96 266.86 43.33 -1.125
pan 266.73 615.69 0.13

dlO: -- (mm) dSO: 0.17 (mm)
d16: 0.0033 (nm) d6o0: 0.80 (mm)
d30: 0.022 (mm) d84: -- (mm)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
E(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(d16+d5O+d84)/3]:

0.17

COMMENTS:

LABORAIORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

Lo
L.
D.

Simpson
Simpson
Hammormeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH N202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER 97 TEST DATE:
90-L-030 DEPTH:
Rs-5 composite INITIAL UT:
DISTILLED TOTAL SAMPLE UT:
SLIGHT TOTAL WT PASSING 0200:
(NaPO3)6 START TIME:

4/10/90
N/A

48.63 (g)
615.82 (g)
266.86 (g)

8:54

DATE TIME TEMP R Rt Rcorr L D P VFINER
(1990) (MIH) ( C) (g/0) (g0/) (g/i) (CM) (MM) (M)

4/10 0.25
0.50
1.00
2.00
5.00

10.00
20.50
60.00

120.00
246.00
462.00
847.00

4/11 1402.00

18.5
18.5
18.5
18.5
18.5
18.5
18.5
18.5
18.5
19.0
19.0
19.0
19.0

50.0
47.0
45.0
40.0
34.0
30.0
27.0
23.0
21.0
19.5
17.5
16.0
1S.0

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0

48.0
45.0
43.0
38.0
32.0
28.0
25 0
21.0
19.0
17.5
15.5
14.0
13.0

8.1
8.6
8.9
9.7

10.7
11.4
11.9
12.5
12.9
13.1
13.4
13.7
13.8

0.07931
0.05776
0.04161
0.03075
0.02040
0.01486
0.01060
0.00637
0.00456
0.00320
0.00236
0.00176
0.00138

98.70450
92.53547
88.42278
78.14107
65.80300
57.57763
51.40860
43.18322
39.07053
35.98602
31.87333
28.78881
26.73247

42.77270
40.09941
38.31721
33.86172
28.51513
24.95074
22.27745
18.71306
16.93086
15.59421
13.81202
12.47537
11.58427

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
K. Evans
D. Hammermeister

Ž DANIEL B. STEPHENS & ASSOCIATES, INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #7
JOB NUMBER: 90-L-030

TEST DATE: 03/16/90
SAMPLE NUMBER: Rs-6 composite

DEPTH: N/A

TOTAL WEIGHT OF SAMPLE: 597.91 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

3/4 19.000 0.O0 0.00 597.91 100.00 1.279
3/8 9.500 85.31 85.31 512.60 85.73 0.978
4 4.750 34.99 120.30 477.61 79.88 0.677
6 3.350 17.45 137.75 460.16 76.96 0.525

10 2.000 11.32 149.07 443.84 75.07 0.301
16 1.180 8.68 157.75 440.16 73.62 0.072
40 0.425 13.95 171.70 426.21 71.28 -0.372
70 0.212 22.47 194.17 403.74 67.53 -0.674
110 0.106 32.53 226.70 371.21 62.08 -0.975
200 0.075 14.40 241.10 356.81 59.68 -1.125
pan 356.93 598.03 -0.12

dlO: -- (mm) d5O: 0.035 (nm)
d16: (mm) d60: 0.076 (mm)
d30: 0.0074 (mm) d84: 9.0 (mm)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d6O/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, t(d16+d504d84)/3]:

COMMENTS:

0.035

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:
D.

Simpson
Simpson
Harrrnermcister

DANIEL B. STEPHENS & ASSOCIATES. INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
Rs-6 composite INITIAL UT:
DISTILLED TOTAL SAMPLE UT:
SLIGHT TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

4/10/90
N/A

51.51
597.91
356.81

9:00

(g)
(g)
(g)

DATE TIME TEMP R R1 Rcorr L D P VFINER
(1990) (MIN) ( C) (g0/) (g0l) (g/0) (CM) (MM) (M)

4/10 0.25 18.5 52.0 2.0 50.0 7.8 0.07769 97.06853 57.92682
0.50 18.5 50.0 2.0 48.0 8.1 0.05608 93.18579 55.60974
1.00 18.5 47.0 2.0 45.0 8.6 0.04084 87.36168 52.13413
2.00 18.5 43.5 2.0 41.5 9.2 0.02983 80.56688 48.07926
5.00 18.5 38.0 2.0 36.0 10.1 0.01977 69.88934 41.70731

10.00 18.5 34.0 2.0 32.0 10.7 0.01443 62.12386 37.07316
20.50 18.5 31.0 2.0 29.0 11.2 0.01030 56.29975 33.59755
60.00 18.5 26.0 2.0 24.0 12.0 0.00624 46.59289 27.80487

120.00 18.5 23.5 2.0 21.5 12.4 0.00449 41.73947 24.90853
242.00 19.0 22.0 2.0 20.0 12.7 0.00317 38.82741 23.17073
457.00 19.0 19.5 2.0 17.5 13.1 0.00235 33.97399 20.27439
842.00 19.0 18.0 2.0 16.0 13.3 0.00174 31.06193 18.53658

4/11 1397.00 19.0 17.0 2.0 15.0 13.5 0.00136 29.12056 17.37804

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
K. Evans
0. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES. INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

. DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-146
03/16/90
Rs-7 composite
N/A

TOTAL WEIGHT OF SAMPLE: 606.82 (g)

SIEVE DIAMETER WT. CUM WT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

3/4 19.000 0.00 0.00 606.82 100.00 1.279
3/8 9.500 27.71 27.71 579.11 95.43 0.978
4 4.750 34.19 61.90 544.92 89.80 0.677
6 3.350 26.26 88.16 518.66 85.47 0.525

10 2.000 18.50 106.66 500.16 82.42 0.301
16 1.180 13.73 120.39 486.43 80.16 0.072
40 0.425 23.30 143.69 463.13 76.32 -0.372
70 0.212 34.54 178.23 428.59 70.63 -0.674
160 0.106 41.20 219.43 387.39 63.84 -0.975
200 0.075 17.06 236.69 370.33 61.03 -1.125
pan 369.92 606.41 0.41

dlO: -- (um) d50: 0.037 (mm)
d16: -- (fan) d60: 0.070 (mm)
d30: 0.0080 (mm) d84: 2.8 (mm)

MEDIAN PARTICLE DIAMETER (d50): 0.037
UNIFORMITY COEFFICIENT, Cu (d60/dlO): --

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, r(d16+d50+d84)/3):

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L.
L.
D.

S impson
Simpson
IHanrermoister

SDANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
Rs-7 composite INITIAL UT:
DISTILLED TOTAL SAMPLE WT:
NONE TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

4/10/90
N/A

48.56 (g)
606.82 (g)
370.33 (g)

9:06

DATE TIME TEMP R, Rl Rcorr L D P XVINER
(1990) (MIN) ( C) (g/0) (g/t) (g00 ) (CM) (MM) (.)

4/10 0.250.50
1.00
2.00
5.00

10.00
20.50
60.00

120.00
240.00
452.00
837.00

4/11 1392.00

18.5
18.5
18.5
18.5
18.5
18.5
18.5
18.5
18.5
19.0
19.0
19.0
19.0

49.0
46.0
44.0
40.0
34.0
31.0
28.0
24.0
22.0
20.5
18.0
16.5
16.0

2.0
2.0
2.0
2.0
2,0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0

47.0
44.0
42.0
38.0
32.0
29.0
26.0
22.0
20.0
18.5
16.0
14.5
14.0

8.3
8.8
9.1
9.7

10.7
11.2
11.7
12.4
12.7
12.9
13.3
13.6
13.7

0.08011
0.05830
0.04199
0.03075
0.02040
0.01475
0.01053
0.00632
0.00453
0.00322
0.00238
0.00177
0.00137

96.78748
90.60956
86.49094
78.25371
65.89786
59.71993
53.54201
45.3047Z
41.18616
38.09720
32.94893
29.85997
28.83031

59.06745
55.29718
52.78367
47.75666
40.21613
36.44587
32.67561
27.64859
25.13508
23.24995
20.10807
18.22294
17.59456

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
K. Evans
D. Hnrnmermeister

DANIEL B. STEPHENS &ASSOCIATES. INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE: NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #7
90-L-030
03/27/90
Rs-8 composite
N/A

TOTAL WEIGHT OF SAMPLE: 156.38 (g)

SIEVE DIAMETER WT. CUM UT. UT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

3/4 19.000 0.00 0.00 156.38 100.00 1.279
3/8 9.500 13.02 13.02 143.36 91.67 0.978

4 4.750 16.42 29.44 126.94 81.17 0.677
6 3.350 8.07 37.51 118.87 76.01 0.525

10 2.000 5.11 42.62 113.76 72.75 0.301
16 1.180 4.01 46.63 109.75 70.18 0.072
40 0.425 7.22 53.85 102.53 65.56 -0.372
70 0.212 9.84 63.69 92.69 59.27 -0.674

140 0.106 11.98 75.67 80.71 51.61 -0.975
200 0.075 5.87 81.54 74.84 47.86 -1.125
pan 74.38 155.92 0.46

dI: -- (mm) d50: 0.092 (mm)
d16: 0.0018 (mm) cd60: 0.22 (mm)
d30: 0.012 (mn) d84: 5.6 (mm)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(d16+d5O+d84)/3J:

0.092

1.90

COMMENTS:

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

S.
S.
D.

Stot ler
Stot Ler
Hammermeister

D DANIEL B. STEPHENS & ASSOCIATES. INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
Rs-8 composite INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
V. SLIGHT TOTAL WT PASSING #200:
(NaP03)6 START TIME:

4/10/90
N/A

56.95 (g)
156.38 (g)
74.84 (9)
9:12

DATE TIME TEMP R RL Rcorr L D P %FINER
(1990) (MIN) ( C) (g/i) (g/i) (g/i) (CM) (MM) (M)

4/10 0.50 18.5 53.0 2.0 51.0 7.6 0.05435 89.55224 42.85772
1.00 18.5 50.0 2.0 48.0 8.1 0.03965 84.28446 .40.33667
2.00 18.5 47.0 2.0 45.0 8.6 0.02888 79.01668 37.81563
5.00 18.5 41.5 2.0 39.5 9.5 "0.01920 69.35909 33.19372

10.00 18.5 39.0 2.0 37.0 9.9 0.01386 64.96927 31.09285
20.00 18.5 36.0 2.0 34.0 10.4 0.01004 59.70149 28.57181
60.00 18.5 31.0 2.0 29.0 11.2 0.00602 50.92186 24.37007

120.00 18.5 28.0 2.0 26.0 11.7 0.00435 45.65408 21.84903
240.00 19.0 25.0 2.0 23.0 12.2 0.00312 40.38630 19.32799
447.00 19.0 22.5 2.0 20.5 12.6 0.00233 35.99649 17.22712
832.00 19.0 20.5 2.0 18.5 12.9 0.00173 32.48464 15.54643

4/11 1387.00 19.0 19.0 2.0 17.0 13.2 0.00135 29.85075 14.28591

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
K. Evans
D. Hammormeister

DANIEL B. STEPHENS & ASSOCIATES, INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #7
90-L-030
03/27/90
Rs-9 composite
N/A

TOTAL WEIGHT OF SAMPLE: 131.42 (g)

SIEVE DIAMETER WT. CUM WT. WT. Z PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

3/4 19.000 0.00 0.00 131.42 100.00 1.279
3/8 9.500 16.57 16.57 114.85 87.39 0.978

4 4.750 6.48 23.05 108.37 82.46 0.677
6 3.350 4.31 27.36 104.06 79.18 0.525

10 2.000 3.57 30.93 100.49 76.46 0.301
16 1.180 2.15 33.08 98.34 74.83 0.072
40 0.425 4.41 37.49 93.93 71.47. -0.372
70 0.212 7.26 44.75 86.67 65.95 -0.674

140 0.106 8.89 53.64 77.78 59.18 -0.975
200 0.075 4.31 57.95 73.47 55.90 -1.125
pan 73.30 131.25 0.17

dlO: -- (mm) d5O: 0.042 (mm)
d16: -- (mm) d60: 0.12 (mm)
d30: 0.0081 (wi) d84: 6.0 (mm)

MEDIAN PARTICLE DIAMETER (d50): 0.042
UNIFORMITY COEFFICIENT, Cu (d6O/dlO): -

COEFFICIENT OF CURVATURE, Cc,
f(d30)**2/(d10*d60)]: -

MEAN PARTICLE DIAMETER, ((d164d504d84)/3I:

COMMENTS:

LABORA7ORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

S.
S.
D.

Stol ter
Stol ter
Harnermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
Rs-9 composite INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
V. SLIGHT TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

4/10/90
N/A

50.61 (g)
131.42 (g)
73.47 (g)
9:18

DATE TIME TEMP R RI Rcorr L D P VFINER
(1990) (MIN) (C) (g/l) (g1) (g/t) (CM) (MM) (M)

4/10 0.50 18.5 50.0 2.0 48.0 8.1 0.05608 94.84292 53.02168
1.00 18.5 47.0 2.0 45.0 8.6 0.04084 88.91523 49.70782
2.00 18.5 42.0 2.0 40.0 9.4 0.03022 79.03576 44.18473

5.00 18.5 37.5 2.0 35.5 10.2 0.01985 70.14424 39.21395
10.00 18.5 34.5 2.0 32.5 10.6 0.01437 64.21656 35.90010
20.00 18.5 31.5 2.0 29.5 11.1 0.01039 58.28888 32.58624
60.00 18.5 27.0 2.0 25.0 11.9 0.00620 49.39735 27.61546

120.00 18.5 24.0 2.0 22.0 12.4 0.00447 43.46967 24.30160
240.00 19.0 22.0 2.0 20.0 12.7 0.00319 39.51788 22.09237
442.00 19.0 20.0 2.0 18.0 13.0 0.00238 35.56609 19.88313
827.00 19.0 18.0 2.0 16.0 13.3 0.00176 31.61431 17.67389

4/11 1382.00 19.0 17.0 2.0 15.0 13.5 0.00137 29.63841 16.56927

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
K. Evans
D. Harnmermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #7
90-L-030
03/16/90
Rs-10 compo/Ate
NIA

TOTAL WEIGHT OF SAMPLE: 619.33 (g)

SIEVE DIAMETER WT. CUM WT. UT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

3/4 19.000 96.46 96.46 522.87 84.43 1.279
3/8 9.500 99.75 196.21 423.12 68.32 0.978

4 4.750 38.74 234.95 384.38 62.06 0.677
6 3.350 21.66 256.61 362.72 58.57 0.525

10 2.000 12.54 269.15 350.18 56.54 0.301
16 1.180 10.95 280.10 339.23 54.77 0.072
40 0.425 24.77 304.87 314.46 50.77 -0.372
70 0.212 35.05 339.92 279.41 45.11 -0.674

140 0.106 36.22 376.14 243.19 39.27 -0.975
200 0.075 14.31 390.45 228.88 36.96 -1.125
pan 228.79 619.24 0.09

dlO: 0.0022 (mm) d5O: 0.40 (mm)
d16: 0.0071 (mn) d60: 4.0 (mmn)
d3O: 0.040 (mm) d84: 18.0 (mm)

MEDIAN PAR1ICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d6O/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, t(d16+d5O+d84)/3]:

COMMENTS:

0.40
1818.18

0.18
6.14

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

L.
L.
0.

Simpson
Simpson
Hanmermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH M202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
Rs-10 composite INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
NONE TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

4110/90
N/A

45.12
.619.33
228.88

9:24

(g)
(g)
(g)

DATE TIME TEMP R RI Rcorr L D P XFINER
(1990) (MIN) ( C) (gQ/) (g/1) (g/t) (CM) (MM) MX)

4/10 0.50 18.5 45.0 2.0 43.0 8.9 0.05885 95.30142 35.21965
1.00 18.5 40.0 2.0 38.0 9.7 0.04348 84.21986 31.12435
2.00 18.5 36.0 2.0 34.0 10.4 0.03176 75.35461 27.84810
5.00 18.5 30.0 2.0 28.0 11.4 0.02102 62.05674 22.93373

10.00 18.5 26.5 2.0 24.5 12.0 0.01523 54.29965 20.06701
20.00 18.5 24.0 2.0 22.0 12.4 0.01095 48.75887 18.01936
60.00 18.5 20.0 2.0 18.0 13.0 0.00649 39.89362 14.74311

120.00 18.5 18.0 2.0 16.0 13.3 0.00465 35.46099 t3.10499
240.00 19.0 16.0 2.0 14.0 13.7 0.00331 31.02837 11.46686
437-00 19.0 14.5 2.0 12.5 13.9 0.00247 27.70390 10.23827
822.00 19.0 13.5 2.0 11.5 14.1 0.00181 25.48759 9.41921

4/11 1377.00 19.0 13.0 2.0 11.0 14.2 0.00140 24.37943 9.00968

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
K. Evans
D. Hammermcister

DANIEL B. STEPHENS & ASSOCIATES, INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #7
JOB NUMBER: 90-L-030

TEST DATE: 03/27/90
SAMPLE NUMBER: 3-1,2,3&4

DEPTH: N/A

TOTAL WEIGHT OF SAMPLE: 129.75 (g)

SIEVE DIAMETER WT. CUm WT. WT. X PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 129.75 100.00 0.677
6 3.350 13.40 13.40 116.35 89.67 0.525

10 2.000 16.05 29.45 100.30 77.30 0.301
16 1.180 14.99 44.44 85.31 65.75 0.072
40 0.425 17.17 61.61 68.14 52.52 -0.372
70 0.212 11.31 72.92 56.83 43.80 -0.674

140 0.106 10.36 83.28 46.47 35.82 -0.975
200 0.075 4.18 87.46 42.29 32.59 -1.125
pan 42.11 129.57 0.18

dlO: 0.0031 (nmn) d50: 0.33 (nm)
d16: 0.010 (mm) d60: 0.72 (mn)
d3O: 0.060 (mnm) d84: 2.70 (mn)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
E(d30)**2/(d10*d60)):

MEAN PARTICLE DIAMETER, ((d164d5O+d84)/3I:

0.33
232.26

1.61
1.01

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

S. Stotler
S. Stoller
D. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JCB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING- WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
3-1o2,3&4 INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
NONE TOTAL UT PASSING #200:
(NaPO3)6 START TIME:

04/05/90
N/A

41.05 (g)
129.75 (g)
42.29 (g)
8:36

DATE TIME TEMP R RI Rcorr L 0 P VFINER
(1990) (HIN) ( C) (g0l) (gQ/) (gl/) (CM) (MM) (M)

4/5 0.25
0.50
1.00
2.00
.5.00
10.00
20.50
60.00

120.00
240.00
476.00
812.00

4/6 1420.00

18.5
18.5
18.5
18.5
18.5
18.5
18.5
19.0
19.0
19.0
19.0
19.0
19.0

42.5
40.5
37.5
33.5
29.0
26.0
23.0
20.0
18.0
16.0
14.0
13.0
12.0

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.5
2.5
2.0
2.5
2.0
2.0

40.5
38.5
35.5
31.5
27.0
24.0
21.0
17.5
15.5
14.0
11.5
11.0
10.0

9.3
9.7

10.2
10.8
11.5
12.0
12.5
13.0
13.3
13.7
14.0
14.2
14.3

0.08511
0.06123
0.04439
0.03238
0.02117
0.01528
0.01089
0.00645
0.00462
0.00331
0.00238
0.00183
0.00139

98.66017
93.78806
86.47990
76.73569
65.77345
58.46529
51. 15713
42.63094
37.75883
34.10475
28.01462
26.79659
24.36054

32.15675
30.56876
28.18678
25.01081
21.43783
19.05585
16.67387
13.89489
12.30691
11.11591
9.13093
8.73393
7.93994

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
K. Evans
D. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #7
90-L-030
03/27/90
3-5&6
N/A

TOTAL WEIGHT OF SAMPLE: 143.74 (g)

SIEVE DIAMETER WT. CUM WT. UT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 143.74 100.00 0.677
6 3.350 11.08 11.08 132.66 92.29 0.525

10 2.000 12.12 23.20 120.54 83.86 0.301
16 1.180 13.72 36.92 106.82 74.31 0.072
40 0.425 17.63 54.55 89.19 62.05 -0.372
70 0.212 13.96 68.51 75.23 52.34 -0.674

140 0.106 13.01 81.52 62.22 43.29 -0.975
200 0.075 5.55 87.07 56.67 39.43 -1.125
pan 56.21 143.28 0.46

dlO: -- (mm) d50: 0.17 (mm)
d16: 0.0050 (mm) d60: 0.36 (mm)
d30: 0.022 (mm) d84: 2.1 (mm)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
C(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, ((d16+dSO+dc84)/3]:

COMMENTS:

0.17

0.76

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

S.
S.
D.

Stotler
StotLer
Hammermcister

DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH M202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
3-5&6 INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
NONE TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

04/05/90
N/A

52.40 (g)
143.74 (g)
56.67 (g)

8:42

. ...... ° .. °. .o ...° °.°.°.. .. o°....... .o...°.°°.... .................. °° ..... .°.....°..

DATE TIME TEMP R RI Rcorr L ID P FINER
(1990) (MIN) ( C) (g0I) (g/0) (g/0) (CM) (MM) (M)

4/5 0.25
0.50
1.00
2.00
5.00

10.00
20.50
60.00

120.00
240.00
471.00
807.00

4/6 1415.00

18.5
18.5
18.5
18.5
18.5
18.5
18.5
19.0
19.0
19.0
19.0
19.0
19.0

54.5
52.5
47.5
43.5
38.0
34.5
31.0
26.0
23.5
21.0
19.0
17.5
16.5

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.5
2.5
2.0
2.5
2.0
2.0

52.5
50.5
45.5
41.5
36.0
32.5
29.0
23.5
21.0
19.0
16.5
15.5
14.5

7.4
7.7
8.5
9.2

10.1
10.6
11.2
12.0
12.4
12.9
13.2
13.4
13.6

0.07561
0.05464
0.04064
0. 02983
0.01977
0.01437
0.01030
0.00620
0.00446
0.00321
0.00232
0.00179
0.00136

100.19084
96.37405
86.83206
79.19847
68.70229
62.02290
55.34351
44.84733
40.07634
36.25954
31.48855
29.58015
27.67176

39.50059
37.99581
34.23385
31.22428
27.08612
24.45275
21.81937
17.68122
15.80024
14.29545
12.41447
11.66208
10.90969

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
K. Evans
D. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #7
90-L-030
03/27/90
3-7.8.9&10
N/A

TOTAL WEIGHT OF SAMPLE: 144.45 (g)

SIEVE DIAMETER WT. CUM UT. WT. % PASSING LOG DIAMETER
NUMBER (mn) RETAINED RETAINED PASSING

4
6

10
16
40
70

140
200

4.750
3.350
2.000
1.180
0.425
0.212
0.106
0.075

0.00
3.71
4.10
4.12
6.49

12.23
13.46
7.78

0.00
3.71
7.81

11.93
18.42
30.65
44.11
51.89

144.45
140.74
136.64
132.52
126.03
113.80
100.34
92.56

100.00
97.43
94.59
91.74
87.25
78.78
69.46
64.08

0.677
0.525
0.301
0.072

-0.372
-0.674
-0.975
-1.125

pan 92.77 144.66 -0.21

dlO: -- (mm) d50: 0.023 (mm)
d16: -- (mm) d60: 0.051 (mm)
d30: 0.0022 (mm) d84: 0.33 (mm)

MEDIAN PARTICLE DIAMETER (d50): 0.023
UNIFORMITY COEFFICIENT, Cu (d60/d1O): --

COEFFICIENT OF CURVATURE, Cc,
[(d3O)**2/(dlO*d6O)]: --

MEAN PARTICLE DIAMETER, [(d16+d5O+d84)/3]:

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

S.
S.
D.

Stotler
Stotler
Hammermeister

.. DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
3-7,8,9&10 INITIAL UT:
DISTILLED TOTAL SAMPLE WT:
SLIGHT TOTAL UT PASSING #200:
(NaP03)6 START TIME:

04/05/90
N/A

47.43 (C)
144.45 (g)
92.56 (g)

8:48

DATE TIME TEMP R Rt Rcorr
(1990) (MIN) ( C) (g/0) (g/0) (g/0)

L
(CM)

D P
(MM) MX)

VFINER

2 2 ~ = 2

4/5 0.25 18.5 50.0 2.0 48.0 8.1 0.07931
0.50 18.5 48.0 2.0 46.0 8.4 0.05720
1.00 18.5 44.0 2.0 42.0 9.1 0.04199
2.00 18.5 40.5 2.0 38.5 9.7 0.03062
5.00 18.5 38.0 2.0 36.0 10.1 0.01977

10.00 18.5 36.0 2.0 34.0 10.4 0.01420
20.00 18.5 34.0 2.0 32.0 10.7 0.01020
60.00 19.0 31.0 2.5 28.5 11.2 0.00599

120.00 19.0 29.0 2.5 26.5 11.5 0.00430
240.00 19.0 27.0 2.0 25.0 11.9 0.00308
467.00 19.0 24.5 2.5 22.0 12.3 0.00225
802.00 19.0 22.0 2.0 20.0 12.7 0.00174

4/6 1410.00 19.0 19.5 2.0 17.5 13.1 0.00134

COMMENTS: Assume mean particle density is 2.65 g/cc

101.20177
96.98503
88.55155
81.17225
75.90133
71.68459
67.46785
60.08855
55.87181
52.70926
46.38415
42.16740
36.89648

64.84760
62.14562
56.74165
52.01318
48.63570
15.93372
43.23173
38.50326
35.80128
33.77479
29.72182
27.01983
23.64235

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
K. Evans
D. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #7
90-L-030
03/27/90
3-11&12
N/A

TOTAL WEIGHT OF SAMPLE: 126.94 (g)

SIEVE DIAMETER WT. CUM WT. UT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 126.94 100.00 0.677
6 3.350 5.13 5.13 121.81 95.96 0.525

10 2.000 8.26 13.39 113.55 89.45 0.301
16 1.180 8.68 22.07 104.87 82.61 0.072
40 0.425 16.49 38.56 88.38 69.62 -0.372
70 0.212 18.57 57.13 69.81 54.99 -0.674

140 0.106 15.97 73.10 53.84 42.41 -0.975
.200 0.075 5.66 78.76 48.18 37.95 -1.125
pan 48.05 126.81 0.13

d10: -- (mn) d50: 0.16 (rmm)

d16: 0.0051 (m-n) d60: 0.26 Omn)
d30: 0.030 (mm) d84: 1.3 (m)

MEDIAN PARTICLE DIAMETER (050):
UNIFORMITY COEFFICIENT, Cu (d60/d!O):

COEFrICIENT OF CURVATURE, Cr,
[(d30)**2/(dlO*d6O)]:

MEAN PARTICLE DIAMETER, [(d16+d5Od84)/3]:

0.16

0.49

COMMENTS:

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE'

CHECKED

BY:
BY:
BY:

S.
S.
D.

Stotier
Stot ier
Hammermcister

DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION WITH H202:

DI SPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:
90-L-030 DEPTH:
3-11&12 INITIAL WT:
DISTILLED TOTAL SAMPLE WT:
NONE TOTAL WT PASSING #200:
(NaPO3)6 START TIME:

04/05/90
N/A

46.40 (g)
126.94 (g)
48.18 (g)
8:54

DATE TIME TEMP R RI Rcorr L D P VFINER
(1990) (MIN) ( C) (g9/) (gi/) (g9/) (CM) (MM) MX)

4/5 0.25
0.50
1.00
2.00
5.00

10.00
20.00
60.00

121.00
240.00
463.00
797.00

4/6 1405.00

18.5
18.5
18.5
18.5
18.5
18.5
18.5
19.0
19.0
19.0
19.0
19.0
19.0

48.5
46.5
43.0
39.0
35.0
32.0
29.0
26.0
23.0
21.0
19.0
17.5
16.0

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.5
2.5
2.0
2.5
2.0
2.0

46.5
44.5
41.0
37.0
33.0
30.0
27.0
23.5
20.5
19.0
16.5
15.5
14.0

8.3
8.7
9.3
9.9

10.6
11.1
11.5
12.0
12.5
12.9
13.2
13.4
13.7

0.08050
0.05803
0.04237
0.03100
0.02025
0.01465
0.01058
0.00620
0.00446
0.00321
0.00234
0.00180
0.00137

100.21552
95.90517
88.36207
79.74138
71.12069
64.65517
58.18966
50.64655
44.18103
40.94828
35.56034
33.40517
30.17241

38.03674
36.40075
33.53777
30.26579
26.99381
24.53983
22.08585
19.22287
16.76888
15.54189
13.49691
12.67891
11.45192

COMMENTS: Assume mean particle density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

L.
K.
D.

Simpson
Evans
Hammermeister

. DANIEL B. STEPHENS & ASSOCIATES, INC.
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WET/DRY SIEVE ANALYSIS DATA

JOB NAME: JACOBS ENGINEERING - WORK ORDER #7
JOB NUMBER: 90-L-030

TEST DATE: 03/27/90
SAMPLE NUMBER: 3-13&14

DEPTH: N/A

TOTAL WEIGHT OF SAMPLE: 137.96 (g)

SIEVE DIAMETER WT. CUM4 WT. WT. % PASSING LOG DIAMETER
NUMBER (mi) RETAINED RETAINED PASSING

4 4.750 0.00 0.00 137.96 100.00 0.677
6 3.350 7.11 7.11 130.85 94.85 0.525

10 2.000 9.18 16.29 121.67 88.19 0.301
16 1.180 11.08 27.37 110.59 80.16 0.072
40 0.425 19.15 46.52 91.44 66.28 -0.372
70 0.212 19.80 66.32 71.64 51.93 -0.674

140 0.106 17.02 83.34 54.62 39.59 -0.975
200 0.075 6.20 89.54 48.42 35.10 -1.125
pan 48.23 137.77 0.19

dlO: 0.0015 (ml) d50: 0.19 (nm)
d16: 0.0052 (nm) d60: 0.31 (mm)
d30: 0.040 (nn) d84: 1.5 (mm)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, I(d16*d504d84)/3]:

0.19
206.67

3.44
0.57

COMMENTS:

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

S.
S.
D.

Stotler
Stotler
Hamnermeister

0DANIEL B. STEPHENS & ASSOCIATES, INC.



HYDROMETER DATA

JOB NAME:
JOB NUMBER:

SAMPLE NUMBER:
TYPE OF WATER USED:
REACTION UITN H202:

DISPERSANT:

JACOBS ENGINEERING - WORK ORDER #7 TEST DATE:

90-L-030 DEPTH:

3-13&14 INITIAL WT:

DISTILLED TOTAL SAMPLE WT:
SLIGHT TOTAL UT PASSING #200:

(NAPO3)6 START TIME:

04/05/90
N/A

45.86 (g)
137.96 (g)
48.42 (g)
9:00

DATE TIME TEMP R Rt Rcorr L D P VFINER

(1990) (MIN) ( C) (gl) (g/0) (gQ/) (CM) (MM) MX)

4/5 0.25
0.50
1.00
2.00
5.00

10.00
20.00
60.00

120.00
240.00
459.00
792.00

4/6 1400.00

18.5
18.5
18.5
18.5
18.5
18.5
19.0
19.0
19.0
19.0
19.0
19.0
19.0

46.5
45.0
41.5
38.5
34.0
31.0
28.0
24.5
22.5
20.0
18.5
16.0
15.0

2.0
2.0
2.0
2.0
2.0
2.0
2.5
2.5
2.5
2.0
2.5
2.0
2.0

44.5
43.0
39.5
36.5
32.0
29.0
25.5
22.0
20.0
18.0
16.0
14.0
13.0

8.7
8.9
9.5

10.0
10.7
11.2
11.7
12.3
12.6
13.0
13.3
13.7
13.8

0.08207
0.05885
0.04293
0.03113
0.02040
0.01475
0.01060
0.00627
0.00449
0.00323
0.00235
0.00182
0.00138

97.03445
93.76363
86.13171
79.59006
69.77758
63.23594
55.60401
47.97209
43.61099
39.24989
34.88879
30.52769
28.34714

34.05631
32.90834
30.22976
27.93383
24.48993
22.19400
19.51541
16.83683
15.30621
13.77559
12.24496
10.71434
9.94903

COMMENTS: Assume mean particte density is 2.65 g/cc

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L. Simpson
K. Evans
D. Hammermeister

DANIEL B. STEPHENS & ASSOCIATES, INC.



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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Summary of Particle Size Characteristics

for Dry Sieve Analyses

Laboratory
Sample No.

Rs-3
Rs-5
Rs-6
Rs-7
Rs-10

dlo

0.13
0.090
0.080
0.088

dso

2.5
1.4
0.82
1.2
1.6

d60
(mm)

4.0
1.8
1.2
1.7
3.9

-Cu

31
20

Cc.

1.5
1.7

1.6
0.70

21
44

.DANIEL B. STEPHENS & ASSOCIATES, INC.



SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
03/07/90
Rs-3
UNKNOWN

TOTAL WEIGHT OF SAMPLE: 125.50 (g)

SIEVE DIAMETER WT. CUM WT. UT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

3/4 19.000 0.00 0.00 125.50 100.00 1.279
3/8 9.500 29.69 29.69 95.81 76.34 0.978

4 4.750 16.34 46.03 79.47 63.32 0.677
6 3.350 9.33 55.36 70.14 55.89 0.525

10 2.000 11.82 67.18 58.32 46.47 0.301
16 1.180 15.33 82.51 42.99 34.25 0.072
40 0.425 18.22 100.73 24.77 19.74 -0.372
70 0.212 7.83 108.56 16.94 13.50 -0.674

140 0.106 5.99 114.55 10.95 8.73 -0.975
200 0.075 2.53 117.08 8.42 6.71 -1.125
pan 8.01 125.09 0.41

dlO: 0.13 (mm) d50: 2.5 (mm)
d16: 0.29 (mw) d60: 4.0 (mm)
d30: 0.88 (mn) d84: 12 (mm)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(d16+d5O+d84)/3J:

2.50
30.8

1.5
4.93

COMMENTS:

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

L.
L.
S.

Simpson
Simpson
Stot er

^N< DANIEL B. STEPHENS & ASSOCIATES, INC.
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SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
03/07/90
Rs-5
UNKNOWN

TOTAL WEIGHT OF SAMPLE: 133.80 (g)

SIEVE DIAMETER WT. CUM UT. UT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

3/4 19.000 0.00 0.00 133.80 100.00 1.279
3/8 9.500 13.63 13.63 120.17 89.81 0.978
4 4.750 11.21 24.84 108.96 81.43 0.677
6 3.350 8.81 33.65 100.15 74.85 0.525

10 2.000 15.73 49.38 84.42 63.09 0.301
16 1.180 23.42 72.80 61.00 45.59 0.072
40 0.425 26.12 98.92 34.88 26.07 -0.372
70 0.212 11.53 110.45 23.35 17.45 -0.674

140 0.106 8.59 119.04 14.76 11.03 -0.975
200 0.075 3.67 122.71 11.09 8.29 -1.125
pan 10.71 133.42 0.38

dIO: 0.090 (Mn) doO: 1.4 (mm)
d16: 0.17 (mm) d60: 1.8 (mm)
d30: 0.53 (mrn) d84: 6.0 (mm)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(dl6+d50+d84)/31:

1.40
20.0

1.7
2.52

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

L.
L.
S.

Simpson
Simpson
Stotller

DANIEL B. STEPHENS & ASSOCIATES, INC.



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS
r. A4 '•9I1,. I 3.sa 1,i 3 /a " 4 A RIO I41P.2O•64O 5O7"/I1OI4O 2O

HYDROMETER

zcjn

w

K.-
U.'

0-

100 1 1 1 1 '1 1 1 K 'Il I II'", I, I'I I 'I I I , I l I 111 111 190.- 
---- 10

so.- 
--- 20

TO ---

30,

-0 -- 40

SC0-- 
- -- 50

40 
T O

20*-- 8-- ~0

IC-- I-- 11190
olI 1llI2 \ -1,00l [ II~ l

w

0

w
tu
f-

500 lo0 50 10 5 I 0.5 0.1 0.05 0.01 0.005 0.001
GRAIN SIZE (mm)

COBBLES GRAVEL SAND SILT CLA.YII gAPSE -I I-C ARS I FINE

USDA PARTICLE SIZE LIMIT CLASSIFICATION
01= Rs-5 I do= 0-090 '" -d• .1.4 Ido= 1.8 IC.= 20 IC. 1.o7

SAMPLE NUMBER DEPTH CLASSIFICATION (USDA TEXTURE TRIANGLE)
Rs-5 N/A Gravelly Sand

,, ( .,i ,m j , H , ii

(
'S.(



SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
03/08/90
Rs-6
UNKNOWN

TOTAL WEIGHT OF SAMPLE: 131.03 (g)

SIEVE DIAMETER UT. CUM UT. WT. X PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

3/4 19.000 0.00 0.00 131.03 100.00 1.279
3/8 9.500 13.94 13.94 117.09 89.36 0.978

4 4.750 6.87 20.81 110.22 84.12 0.677
6 3.350 4.67 25.48 105.55 80.55 0.525

10 2.000 8.89 34.37 96.66 73.77 0.301
16 1.180 19.65 54.02 77.01 58.77 0.072
40 0.425 31.99 86.01 45.02 34.36 -0.372
70 0.212 14.52 100.53 30.50 23.28 -0.674

140 0.106 10.43 110.96 20.07 15.32 -0.975
200 0.075 4.16 115.12 15.91 12.14 -1.125
pan 15.39 130.51 0.52

dlO: -- (mm) d50: 0.82 (mm)
d16: 0.11 (mm) d60: 1.2 (mn)
d30: 0.32 (mmn) d84: 4.7 (mm)

MEDIAN PARTICLE DIAMETER (050):
UNIFORMITY COEFFICIENT, Cu (d6O/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)1:

MEAN PARTICLE DIAMETER, [(d16+d5O0d84)/3]:

0.82

1.88

COMMENTS:

LABORATORY ANALYSIS PERFORMED

CALCULATIONS MADE
CHECKED

BY:
BY:
BY:

L.
L.
S.

Simpson
Simpson
Stot er

DANIEL B. STEPHENS & ASSOCIATES, INC.
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SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-146
03/08/90
Rs-7
UNKNOWN

TOTAL WEIGHT OF SAMPLE: 117.54 (g)

SIEVE DIAMETER WT. CUM VT. WT. % PASSING LOG DIAMETER
NUMBER (mm) RETAINED RETAINED PASSING

3/4
3/8
4
6

10
16
40
70

140
200

19.000
9.500
4.750
3.350
2.000
1.180
0.425
0.212
0.106
0.075

0.00
12.75
10.75
5.96

10.88
19.15
26.42
11.26
7.94
3.16

0.00
12.75
23.50
29.46
40.34
59.49
83.91
95.17

103.11
106.27

117.54
104.79
94.04
88.08
77.20
58.05
33.63
22.37
14.43
11.27

100.00
89.15
80.01
74.94
65.68
49.39
28.61
19.03
12.28
9.59

1.279
0.978
0.677
0.525
0.301
0.072

-0.372
-0.674
-0.975
-1.125

pan 10.58 116.85 0.69

dlO: 0.080 (mm) dSO: 1.2 (mm)
d16: 0.16 (mm) cd6O: 1.7 (mnm)

d30: 0.46 (mm) d84: 6.5 (mm)

MEDIAN PARTICLE DIAMETER (d50): 1.20
UNIFORMITY COEFFICIENT, Cu (d60/dlO): 21.3

COEFFICIENT OF CURVATURE, Cc,
f(d30)**2/(dlO*d6O)]: 1.6

MEAN PARTICLE DIAMETER, C(d16+d5O~d84)/3]: 2.62

COMMENTS:

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

L.
L.
S.

Simpson
Simpson
Stotter

DANIEL B. STEPHENS & ASSOCIATES, INC.
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SIEVE ANALYSIS DATA

JOB NAME:
JOB NUMBER:

TEST DATE:
SAMPLE NUMBER:

DEPTH:

JACOBS ENGINEERING - WORK ORDER #5
89-L-144
03/09/90
Rs-10
UNKNOWN

TOTAL WEIGHT OF SAMPLE: 135.80 (g)

.... . . .. o. . .. . .. . . .o .. . . .. ° . . ..................... -- - - - - - - - - - - - - - - - - - - - - - -
SIEVE DIAMETER WT. CUM UT. UT. X PASSING LOG DIAMETER

NUMBER (mm) RETAINED RETAINED PASSING

3/4 19.000 0.00 0.00 135.80 i00.00 1.279
3/8 9.500 40.99 40.99 94.81 69.82 0.978

4 4.750 9.41 50.40 85.40 62.89 0.677
6 3.350 6.11 56.51 79.29 58.39 0.525

10 2.000 5.62 62.13 73.67 54.25 0.301
16 1.180 12.26 74.39 61.41 45.22 0.072
40 0.425 23.44 97.83 37.97 27.96 -0.372
70 0.212 13.00 110.83 24.97 18.39 -0.674

140 0.106 9.43 120.26 15.54 11.44 -0.975
200 0.075 3.50 123.76 12.04 8.87 -1.125
pan 11.61 135.37 0.43

dlO: 0.088 (m) d50: 1.6 (mm)
d16: 0.17 (mm) d60: 3.9 (mm)
d30: 0.49 (mm) d84: 14 (mm)

MEDIAN PARTICLE DIAMETER (d50):
UNIFORMITY COEFFICIENT, Cu (d60/dlO):

COEFFICIENT OF CURVATURE, Cc,
[(d30)**2/(dlO*d60)]:

MEAN PARTICLE DIAMETER, [(d16+d5O0d84)/31:

1.60
44.3

0.7
5.26

COMMENTS:

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

L.
L.
S_

Simpson
Simpson
Stot ter

DANIEL B. STEPHENS & ASSOCIATES. INC.
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PARTICLE SIZE DISTRIBUTION

(Sieve Analysis)

Method

Methods and procedures outlined under ASTM standard D 422-

63(72) are followed to determine the particle size distribution of

particles larger than 75 pm using the mechanical sieve technique.

Distribution of particles smaller than 75 pm are determined using

the hydrometer sedimentation analysis.

Laboratory Procedure

A soil sample is separated into a series of fractions from

4.75 mm (No. 4) to 0.075 mm (No. 200) by mechanical sieve

procedures. The sieve operates by means of lateral and vertical \

jarring motions shaking the soil sample through a series of finer

sieves. Mechanical sieving is considered complete when less than

1% of the mass fraction passes a sieve during a one minute hand

sieving test.

Calculations

A plot of the particle size distribution curve is developed

from the mass retained on each sieve and data from the hydrometer

analysis. This plot is used to estimate the d 10 , d 16 , d30 , d•, d6 0,

and d8 4 diameters (d, is the diameter of a particle of which

SDANIEL B. STEPHENS & ASSOCIATES, INC.



x percent of the sample mass is finer). These soil particles

diameters are used to calculate the uniformity coefficient, Cu:

CU = dso/djo

the coefficient of curvature, Cc:

Cc = (d3) 2/(d1 0 * ds0)

and the mean particle diameter, d:

d = (d16 + ds0 + d84)/3

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE SIZE DISTRIBUTION
(Wet Sieve Analysis)

Method

Methods and procedures outlined in Lambe's Soil Testing for

EnQineers are followed for the initial wet sieve, and the methods

and procedures under ASTM standard D 422-63(72) are followed to

determine the particle size distribution of particles larger than

75 pm using the mechanical sieve technique. Distribution of

particles smaller than 75 pm are determined using the hydrometer

sedimentation analysis.

Laboratory Procedure

Water is added to a soil sample, and the sample is soaked for

a minimum of 2 hours. The slurry is then washed through a No. 200

sieve. A hydrometer is performed on the soil passing through the

sieve. The soil retained on the sieve is oven dried. The oven-

dried soil sample is separated into a series of fractions from 4.75

mm (No. 4) to 0.075 mm (No. 200) by mechanical sieve procedures.

The sieve operates by means of lateral and vertical jarring motions

shaking the soil sample through a series of finer sieves.

Mechanical sieving is considered complete when less than 1% of the

mass fraction passes a sieve during a one minute hand sieving test.

Calculations

A plot of the particle size distribution curve is developed

from the mass retained on each sieve and data from the hydrometer

analysis. This plot is used to estimate the d, 0 , d16 , d30 , dw, d60,

SDANIEL B. STEPHENS & ASSOCIATES, INC.



and d8 4 diameters (dx is the diameter of a particle of which x

percent of the sample mass is finer). These soil particles

diameters are used to calculate the uniformity coefficient, Cu:

Cu = dso/dlo

the coefficient of curvature, C.:

C. = (do) 2/(d 10 * d6 o)

and the mean particle diameter, d:

d = (d 16 + d 50 + d84)/3

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE SIZE DISTRIBUTION

(Hydrometer Analysis)

Method

Methods and procedures outlined under ASTM standard D 422-

63(72) are followed to determine the particle size distribution of

particles smaller than 75 pm using the hydrometer sedimentation

analysis. Distribution of particles larger than 75 lim are

determined using the sieve analysis.

Laboratory Procedures

A soil sample of approximately 50 grams for silts and clays,

or 100 grams for sands is mixed in a mixer for a minimum of 3

minutes in a solution of sodium hexametaphosphate. The mixture is \-'

then soaked for a minimum of 16 hours in a hydrometer jar. At the

end of the soaking period, the sample is dispersed further by

shaking the sample in the jar and distilled water is added until

the total volume is 1000 ml. The glass cylinder is turned upside

down and back for one minute to complete agitation. Hydrometer

readings are taken at ASTM recommended times for a period of 24

hours.

SDANIEL B. STEPHENS & ASSOCIATES. INC.



Calculations

The percentage of soil remaining in solution at the level at

which the hydrometer measures, P, is calculated as follows:

P = (Ra/W) x 100

where

P = percentage of soil remaining in suspension at the level

at which the hydrometer measures the density of the

suspension

R = hydrometer reading with composite correction applied

a = correction factor for particle density other than 2.65

applied to the readings of the 152H hydrometer [ASTM D

422-63 (72))

W = oven-dry mass of the soil sample

The diameter of a particle corresponding to the above

calculated percentage is calculated as follows:

D = K IL/T

where

D = diameter of the particle (mm)

K = a constant depending on temperature and the specific

gravity of the soil particles [ASTM D 422-63(72)]

L = distance from the suspension surface to the level

where the suspension is being measured (cm)

T = time since the beginning of sedimentation (min)

A plot of the particle size distribution curve is developed

a DANIEL B. STEPHENS & ASSOCIATES, INC.



from the above data and data from the sieve analysis. However,

only the points less than 75tm diameter are plotted from the

hydrometer data. This plot is used to estimate the d 10 , d16 , d3 0 ,

ds0, d•,, and d84 diameters (d, is the diameter of a particle of

which x percent of the sample mass is finer). These soil

particles diameters are used to calculate the uniformity

coefficient, Cu:

Cu =d 60 /d 10

the coefficient of curvature, Cc:

Cc = (d3o) 2/(do X d6 o)

and the mean particle diameter, d:

d = (d, 6 + d5- + d84)/3

DANIEL B. STEPHENS & ASSOCIATES, INC.
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Summary of Particle Density Tests

Sample No.

5-1
5-2

5-3
5-4

5-5
5-6

5-7
5-8

5-9
5-10

5-11
5-12

5-13
5-14

5-15
5-16

5-17
5-18

5-19
5-20

5-21
5-22

5-23
5-24

Particle Density
(a/cc)

2.67
2.64

2.76
2.72

2.76
2.78

2.70
2.76

2.68
2.64

2.82
2.74

2.67
2.68

2.64
2.67

2.61
2.63

2.61
2.67

2.60
2.61

2.62
2.59

Average Particle
Density
(g/cc)

2.66

2.74

2.77

2.73

2. 66

2.78

2.68

2.66

2.62

2.64

2.61

2.61

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-1
DEPTH: N/A

DATE: 1/08/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W/ SOIL (g):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (g/cc):

AVERAGE PARTICLE DENSITY (g/cc) =

TRIAL 1 TRIAL 2

91.48 56.40
145.90 111.36
373.66 339.54
339.50 305.17
38.00 32.00

0.9930 0.9951

2.67 2.65

0.9948 0.9969

2.68 2.66

2.67

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

K. Turnham
M. Burkhard
S. Stotler

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-2
DEPTH: N/A

DATE: 1/08/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W/ SOIL (g):

WEIGHT OF PYCNOMETER FILLED W1 SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (9/cc):

AVERAGE PARTICLE DENSITY (g/cc) =

TRIAL 1 TRIAL 2

91.48 56.40
143.53 110.73
372.17 338.72
339.90 304.80
33.00 37.00

0.9947 0.9934

2.62 2.65

0.9965 0.9952

2.63 2.66

2.64

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

K. Turnham
M. Burkhard
S. Soller

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-3
DEPTH: N/A

DATE: 1/05/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W/ SOIL (g):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (9/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (g/cc):

AVERAGE PARTICLE DENSITY (g/cc) : 2.76

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: K. Turnham
CALCULATIONS MADE BY: M. Burkhard

CHECKED BY: S. Stoiter

TRIAL 1 TRIAL 2

91.48 56.40
142.70 106.20
372.50 336.70
339.82 304.87
35.00 36.00

0.9941 0.9937

2.75 2.75

0.9959 0.9955

2.76 2.77

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-4
DEPTH: N/A

DATE: 1/08/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W/ SOIL (g):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (g/cc):

AVERAGE PARTICLE DENSITY (g/cc) =

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: K. Turnham
CALCULATIONS MADE BY: M. Burkhard

CHECKED BY: S. StoLter

TRIAL 1 TRIAL 2

91.48 56.40
146.60 109.26
374.22 338.13
339.40 304.61
39.00 39.00

0.9926 0.9926

2.70 2.71

0.9944 0.9944

2.71 2.73

2.72

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-5
DEPTH: N/A

DATE: 1/05/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W/ SOIL (g):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (g/cc):

AVERAGE PARTICLE DENSITY (g/cc) = 2.76

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: K. Turnham
CALCULATIONS MADE BY: M. Burkhard

CHECKED BY: S. StoLter

TRIAL 1 TRIAL 2

91.48 56.40
147.61 109.53
375.13 338.47
339.40 304.52
39.00 40.00

0.9926 0.9922

2.73 2.75

0.9944 0.9940

2.75 2.77

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-6
DEPTH: N/A

DATE: 1/08/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W/ SOIL (g):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (g/cc):

AVERAGE PARTICLE DENSITY (g/cc) = 2.78

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: K. Turnham
CALCULATIONS MADE BY: M. Burkhard

CHECKED BY: S. Stotter

TRIAL 1 TRIAL 2

91.48 56.40
147.96 106.57
375.60 336.83
339.40 304.61
39.00 39.00

0.9926 0.9926

2.76 2.77

0.9944 0.9944

2.78 2.79

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-7
DEPTH: N/A

DATE: 1/04/89

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W/ SOIL (g):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED WI WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (g/cc):

AVERAGE PARTICLE DENSITY (g/cc) =

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: K. Turnham
CALCULATIONS MADE BY: M. Burkhard

CHECKED BY: S. Stotler

TRIAL 1 TRIAL 2

91.50 56.40
145.40 109.10
373.80 338.20
339.80 304.95
34.00 35.00

0.9944 0.9941

2.69 2.69

0.9962 0.9959

2.70 2.71

2.70

DANIEL B. STEPHENS & ASSOCIATES. INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-8
DEPTH: N/A

DATE: 1/05/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W/ SOIL (g):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

TRIAL 1 TRIAL 2

91.48 56.40
156.52 107.42
381.43 337.60
339.90 305.05
33.00 34.00

0.9947 0.9944

2.75 2.75

0.9965 0.9962

PARTICLE DENSITY AT 20C (g/cc): 2.76 2.76

AVERAGE PARTICLE DENSITY (g/cc)

COMMENTS:

2.76

LABORATORY ANALYSIS PERFORMED
CALCULATIONS MADE

CHECKED

BY:
BY:
BY:

K.
M.
S.

Turnham
Burkhard
StotLer

I
DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER:

SAMPLE NUMBER:
DEPTH:

DATE:

89-L-144
5-9
N/A
1/08/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W/ SOIL (g):

WEIGHT OF PYCNOMETER FILLED W1 SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (g/cc):

AVERAGE PARTICLE DENSITY (g/cc) =

TRIAL 1 TRIAL 2

91.48 56.40
151.19 108.74
377.00 .337,63
339.65 304.70
36.00 38.00

0.9937 0.9930

2.65 2.68

0.9955 0.9948

2.67 2.69

2.68

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

K.
M.
S.

Turnham
Burkhard
Stoller

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER:

SAMPLE NUMBER:
DEPTH:

DATE:

89-L-144
5-10
N/A
1/04/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W/ SOIL (g):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (g/cc):

AVERAGE PARTICLE DENSITY (g/cc) =

TRIAL 1 TRIAL 2

91.48 56.40
154.56 111.08
378.92 338.63
339.65 304.70

36.00 38.00
0.9937 0.9930

2.63 2.62

0.9955 0.9948

2.64 2.63

2.64

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

K. Turnham
M. Burkhard
S. StotLer

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-11
DEPTH: N/A

DATE: 1/05/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W1 SOIL (g):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (g/cc):

AVERAGE PARTICLE DENSITY (g/cc) = 2.82

TRIAL I TRIAL 2

91.48 56.40
141.00 119.50
371.70 345.90
339.75 305.10

35.00 33.00
0.9941 0.9947

2.80 2.81

0.9959 0.9965

2.81 2.82

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY:
CALCULATIONS MADE BY:

CHECKED BY:

K.
M.
S.

Turnham
Burkhard
StotlIer

-DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-12
DEPTH: N/A

DATE: 1/05/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W/ SOIL (g):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (9/cc):

PARTICLE DENSITY (9/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (g/cc):

AVERAGE PARTICLE DENSITY (g/cc) =

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: K. Turnham
CALCULATIONS MADE BY: M. Burkhard

CHECKED BY: S. Stotler

TRIAL 1 TRIAL 2

91.48 56.40
144.19 111.84
373.06 339.73
339.50 304.52
38.00 40.00

0.9930 0.9922

2.73 2.72

0.9948 0.9940

2.75 2.74

2.74

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-13
DEPTH: N/A

DATE: 1/08/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W/ SOIL (g):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (9):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (g/cc):

AVERAGE PARTICLE DENSITY (g/cc) =

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: K. Turnham
CALCULATIONS MADE BY: M. Burkhard

CHECKED BY: S. StoLLer

TRIAL 1 TRIAL 2

91.48 56.40
148.83 111.25
375.82 339.08
339.82 304.80
34.00 37.00

0.9944 0.9934

2.67 2.65

0.9962 0.9952

2.68 2.66

2.67

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-14
DEPTH: N/A

DATE: 1/08/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W/ SOIL (g):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (G/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (g/cc):

AVERAGE PARTICLE DENSITY (g/cc) : 2.68

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: K. Turnham
CALCULATIONS MADE BY: M. Burkhard

CHECKED BY: S. Stotter

TRIAL 1 TRIAL 2

91.48 56.40
146.12 107.46
373.86 336.96
339.65 304.80
36.00 37.00

0.9937 0.9934

2.66 2.68

0.9955 0.9952

2.67 2.70

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-1"

SAMPLE NUMBER: 5-15
DEPTH: 0-46 FT.

DATE: 2/8/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W/ SOIL (g):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 2OC (g/cc):

AVERAGE PARTICLE DENSITY (g/cc) : 2.64

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StoLler

TRIAL 1 TRIAL 2

91.49 102.76
144.42 153.20
371.56 381.59
338.85 350.05
45.00 44.50

0.9902 0.9905

2.59 2.64

0.9920 0.9923

2.61 2.66

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-16
DEPTH: 0-46 FT.

DATE: 2/8/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W/ SOIL (g):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (g/cc):

AVERAGE PARTICLE DENSITY (g/cc) =

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StoLter

TRIAL 1 TRIAL 2

100.84 103.99
151.90 159.01
379.14 384.95
347.25 350.45
53.00 53.00

0.9867 0.9867

2.63 2.65

0.9885 0.9885

2.66 2.68

2.67

.DANIEL B. STEPHENS & ASSOCIATES. INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-17
DEPTH: 0-34 FT.

DATE: 2/8/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W/ SOIL (g):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (g/cc):

AVERAGE PARTICLE DENSITY (g/cc) =

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stolter

TRIAL 1 TRIAL 2
====z= ====z==

91.48 102.74
150.77 153.24
375.27 381.15
338.80 349.80

45.50 47.00
0.9900 0.9894

2.57 2.61

0.9918 0.9912

2.59 2.63

2.61

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-18
DEPTH: 0-34 FT.

DATE: 2/9/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (0):
WEIGHT OF PYCNOMETER FILLED W/ SOIL (g):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (g/cc):

AVERAGE PARTICLE DENSITY (g/cc) =

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stolter

TRIAL I TRIAL 2

100.84 103.99
151.24 156.34
379.85 384.45
348.55 352.00
41.00 38.00

0.9919 0.9930

2.62 2.61

0.9937 0.9948

2.63 2.62

2.63

,DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-19
DEPTH: 0-39 FT.

DATE: 2/9/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W1 SOIL (g):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (g/cc):

AVERAGE PARTICLE DENSITY (g/cc)

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StoLler

TRIAL 1 TRIAL 2
ux=Z=ZxZX==•z=~ZZ=

91.49 102.76
143.75 155.85
371.28 383.49
338.95 350.65
44.00 39.00

0.9907 0.9926

2.60 2.60

0.9925 0.9944

2.62 2.61

2.61

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-1"4

SAMPLE NUMBER: 5-20
DEPTH: 0-39 FT.

DATE: 2/9/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W/ SOIL (g):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (9/cc):

AVERAGE PARTICLE DENSITY (g/cc) =

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. Stotter

TRIAL 1 TRIAL 2

103.98 100.97
154.61 151.04
383.02 379.81
351.30 348.50
45.00 43.00

0.9902 0.9911

2.65 2.64

0.9920 0.9929

2.67 2.66

2.67

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-21
DEPTH: 0-35 FT.

DATE: 2/9/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMlETER FILLED W1 SOIL (g):

WEIGHT OF PYCNOMETER FILLED W1 SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (g/cc):

AVERAGE PARTICLE DENSITY (g/cc) =

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StoLter

TRIAL 1 TRIAL 2

102.74 91.47
157.39 143.44
383.73 371.45
350.00 339.40
45.00 39.00

0.9902 0.9926

2.59 2.58

0.9920 0.9944

2.61 2.60

2.60

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NANE: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-14

SAMPLE NUMBER: 5-22
DEPTH: 0-35 FT.

DATE: 2/9/90

WEIGHT OF PYCNOMETER FILLED WI AIR (g):
WEIGHT OF PYCNOMETER FILLED W/ SOIL (9):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (g):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (g/cc):

AVERAGE PARTICLE DENSITY (g/cc) u

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StoLler

TRIAL 1 TRIAL 2

100.84 100.97
151.33 151.87
379.41 379.89
348.05 348.60

46.00 42.00
0.9898 0.9915

2.61 2.57

0.9916 0.9933

2.63 2.59

2.61

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-23
DEPTH: 0-44 FT.

DATE: 2/9/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W/1 SOIL (g):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (9):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (g/cc):

AVERAGE PARTICLE DENSITY (g/cc) =

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StoLter

TRIAL 1 TRIAL 2

103.98 102.74
152.01 155.80
381.21 382.24
351.45 349.45
44.00 50.00

0.9907 0.9881

2.60 2.59

0.9925 0.9899

2.62 2.62

2.62

DANIEL B. STEPHENS & ASSOCIATES, INC.



PARTICLE DENSITY

JOB NAME: JACOBS ENGINEERING - WORK ORDER #5
JOB NUMBER: 89-L-144

SAMPLE NUMBER: 5-24
DEPTH: 0-" FT.

DATE: 2/9/90

WEIGHT OF PYCNOMETER FILLED W/ AIR (g):
WEIGHT OF PYCNOMETER FILLED W1 SOIL (g):

WEIGHT OF PYCNOMETER FILLED W/ SOIL & WATER (9):
WEIGHT OF PYCNOMETER FILLED W/ WATER (g):

OBSERVED TEMPERATURE (deg C):
DENSITY OF WATER AT OBSERVED TEMPERATURE (g/cc):

PARTICLE DENSITY (g/cc):

CORRECTION FACTOR, K:

PARTICLE DENSITY AT 20C (g/cc):

AVERAGE PARTICLE DENSITY (g/cc) = 2.59

COMMENTS:

LABORATORY ANALYSIS PERFORMED BY: L. Simpson
CALCULATIONS MADE BY: L. Simpson

CHECKED BY: S. StoLler

TRIAL 1 TRIAL 2

100.82 100.96
151.91 152.01
379.63 379.62
348.20 348.30
45.00 45.00

0.9902 0.9902

2.57 2.56

0.9920 0.9920

2.59 2.58

DANIEL B. STEPHENS & ASSOCIATES, INC.
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SAMPLE PREPARATION

(Piston Method)

Method

Soil is repacked in a ring sample to a prescribed bulk density

using a free-falling piston of known weight.1

Laboratory Procedures

Water is added to the soil sample to obtain the desired

moisture content. Determining the moist amount of soil required

to pack the sample ring to the desired bulk density. Place the

sample ring and attached piston ring on a plastic sheet. Pour the

required amount of soil in to the rings. Insert the piston into

the piston ring and compress the soil.

Calculations

The amount of moist soil to be packed at the desired bulk

density is calculated as follows:

M = Pb (1 + w) VT

M = mass of the moist soil (g)

Pb = desired bulk density (g/cc)

w = gravimetric moisture content (% g/g)

VT = total volume of the sample ring (cc)

Klute, A. 1986, Water Retention: Laboratory Methods.

Methods of Soil Analysis, Part 1, ed. A. Klute. American Society
of Agronomy, Madison Wis., pp. 635-662.

• DANIEL B. STEPHENS & ASSOCIATES, INC.



COMPACTION TEST

Method

Methods and procedures outlined under ASTM standard D698-78

are followed to determine the relationship between the moisture

content and the bulk density of soils. Test Method A (ASTM D698-

78) was employed to perform the compaction test, which utilizes a

5.5 lb hammer dropped from a height of 12 inches with a 4-in mold

and material passing the No. 4 sieve.

Laboratory Procedures

A representative sample is selected from material passing

through the No. 4 sieve to provide at least 1100 grams of
material for each specimen. If the sample is too damp, the

moisture content is reduced by air drying. After drying, the

aggregates are broken up with a mortar and pestal in such a

manner as to avoid reducing the natural size of the particles.

A series of at least four specimens of varying water content

is prepared such that the different moisture contents will

bracket the optimum moisture content. The specimens are

thoroughly mixed to ensure even distribution of moisture. They

are then placed in covered containers and allowed to equilibrate

following the guidelines shown in Table 1.
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Table 1. Standing Time

Classification ASTM D2487 Minimum StandinQ Time (hrs)

GW, GP, SW, SP no requirement

GM, SM 3

ML, CL, OL, GC, SC 18

MH, CH, OH, PT 36

Each specimen is compacted in three layers of approximately

equal height with a manual hammer at 25 blows per layer. The

third compacted layer shall be slightly above the top of the

mold, but not exceeding 6mm. During compaction the mold shall

rest on a uniform rigid foundation.

Following compaction, the extension collar is removed and

the top of the specimen is carefully trimmed with a straightedge. \

The specimen is removed from the mold and the mass is determined.

Using a representative sub-specimen, the moisture content is

determined in accordance with ASTM standard D2216 or D4643.

Calculations

The wet density, moisture content, and dry density of each

compacted specimen is calculated as follows:

P m =MeJV

w = [(Mm-Md)/Md] X 100

Pb = [Pm/(W + 100) ] X 100

where
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Pm = wet density of compacted specimen (g/cm3)

M= mass of compacted specimen (g)

V = volume of mold (cm3)

w = gravimetric moisture content of compacted specimen

(% l/g)

Mm = mass of moist specimen (g)

Md = mass of oven-dried specimen (g)

Pb = dry density of compacted specimen (g/cm3)

From the data obtained from each specimen, dry density vs.

moisture content are plotted with a smooth curve connecting the

points. The moisture content corresponding to the apex of the

curve is the "optimum gravimetric moisture content". The

corresponding density is the "maximum density".

The gravimetric moisture content may be converted to

volumetric moisture content by the following equation:

6e = w(Pb/Pw)

where

6 = volumetric moisture content (% v/v)

w = gravimetric moisture content (% g/g)

Pb = dry bulk density corresponding to

gravimetric moisture content (g/cm )

Pw = density of water (usually assumed to

be 1) (g/cm3 )
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INITIAL MOISTURE CONTENT

(Oven Drying Method)

Method

Methods and procedures outlined under ASTM standard D 2216-

80 are followed to determine the moisture content of a soil by

the oven drying method. The oven drying method does not give

true representative results for materials containing significant

amounts of halloysite, montmorillonite, or gypsum minerals;

highly organic soils; or materials in which the pore water

contains dissolved solids.

Laboratory Procedure

To prepare disturbed samples, a sample is selected from the \

material after it has been thoroughly mixed. The mass of the

selected sample follows the guidelines in Table 1.

To prepare core samples, a ring is pushed into the core and

the sample is carved out of the core. The sample is visually

checked to be sure it is representative of the core.

TABLE 1. Test Specimen Masses

Sieve Retaining Not More Than Recommended Mass of

About 10% of Sample Moist Specimen (qL

2.00 mm (No. 10) 100 to 200

4.75 mm (No. 4) 300 to 500

19.00 mm (3/4 in.) 500 to 1000
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oThe moist sample is placed in a dry container of known mass.

The masses of the sample and of the container are determined and

recorded. The sample and the container are placed in a drying

oven maintained at 1100 + 50 C and dried to a constant mass. The

time required to obtain a constant mass will vary depending on

the type of material, the size of the specimen, and the oven type

and capacity. Weights are recorded on a daily basis, but, in

most cases, drying a test specimen overnight (about 24 hours) is

sufficient.

Calculations

The initial moisture content on a percent volume basis is

calculated as follows:

M - M0)
i = 1*i00

(VT x q
where

0i = initial moisture content (% volume)

Mi= initial mass of soil & water (g)

Mf = final mass of soil (g)

VT = total volume of sample (cc)

p = density of pores fluid in the soil when initial

mass was determined (g/cc). The density of the

pore fluid initially present in the sample is

assumed to be 1.0 g/cc

Gardner, Walter H. 1986. Water Content. Methods of Soil
Analysis, Part 1, ed. A. Klute. American Society of Agronomy,
Madison Wis., pp 493-545.
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The initial moisture content determined on a percent weight

basis is according to:

(MI - M()
W 1*00

Mf

where

w = initial moisture content (%)

Mj = initial mass of soil only (g)

Mf = final mass of soil only (g)

Gardner, Walter H. 1986. Water Content. Methods of Soil

Analysis, Part 1, ed. A. Klute. American Society of Agronomy,
Madison Wis., pp 493-545.

• DANIEL B. STEPHENS & ASSOCIATES, INC.



BULK DENSITY

Method

Bulk density is calculated from the initial soil sample volume

and oven dried mass of the soil sample.

Laboratory Procedures

The volume of the soil sample is calculated from geometric

measurements of the sample. The sample mass is determined from

methods outlined in ASTM D2216-80 (oven drying) or ASTM D4643-87

(microwave oven drying).

Calculations

The bulk density is calculated as follows:

Pb = Mo/VT

where

Pb = dry bulk density (g/cc)

MD= mass of oven dried soil sample (g)

VT = total volume of soil sample (cc)
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I. POROSITY

(Particle Density Method)

Method

Porosity can be calculated from dry bulk density and

particle density. The particle density method is based on sample

geometry and mass relationships.

Laboratory Procedures

Bulk density is calculated by the sample geometry and sample

f mass determined by oven drying, as described in the section

outlining the bulk density determination. Particle density is

determined from measurements followinq the procedures outlined in

the particle density principles and methods.

Calculations

Porosity is calculated as follows:

n = [1- (Pb/P,)] x 100

where

n = porosity (%)

Pb = bulk density (g/cc)

p, = particle density (g/cc)
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N• SATURATED HYDRAULIC CONDUCTIVITY

(Constant Head Method)

Method

Methods and procedures outlined under ASTM standard D2434-68

are followed to determine the saturated hydraulic conductivity by

the constant head method. Measurements of hydraulic conductivity

of saturated soils are based on the direct application of Darcy's

equation. The constant heads permeameter is best suited for

materials with a saturated hydraulic conductivity in the range of

1 to 10" cm/sec.

I• Laboratory Procedures

A soil sample, of length L and cross-sectional area A, is

placed in a sample holder, which prevents soil loss or volume

change. The soil sample is saturated using vacuum flooding

techniques. After saturation, a constant head differential is

maintninod across the sample. Periodic readinqs of the

volumeLric outflow are taken until stable values for saturated

volumetric conductivity, K,, are obtained. Figure 1 shows the

constant head apparatus used.

The temperature of the water is measured with a thermometer.

Correction to 200C of the kinematic viscosity of the fluid are

applied to the reported saturated hydraulic conductivity.
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Calculations

Darcy's equation is used to calculate the saturated

hydraulic conductivity as follows:

K, = [Q/A][AL/AH][vT/v 20 ]

where

K= saturated hydraulic conductivity @ 20°C (cm/sec)

Q = volumetric outflow from soil sample (cm3/sec)

A = cross-sectional area of the soil sample (cm 2)

A L= length of the soil sample (cm)

AH= head differential across the soil sample (cm)

VT = kinematic viscosity of water at the measured

temperature (m /sec)

v•= kinematic viscosity of water at 20 0C (m2/sec)
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SATURATED HYDRAULIC CONDUCTIVITY

(Falling Head Method)

Method

Methods and procedures outlined in Methods of Soil Analysis

(1986) are followed to determine the saturated hydraulic

conductivity by the falling head method. Saturated hydraulic

conductivity determined by the falling head method is based on a

simple boundary valve problem that describes one-dimensional

transient flow across a soil sample. The falling head method is

best suited for soil with a saturated hydraulic conductivity in

the range of 10"l to 10-7 cm/sec.

Laboratory Procedures

A soil sample, of length L and cross-sectional area A, is

placed in a sample holder, which prevents soil loss or volume

'change. The soil sample is saturated in a 0.01N CaCI 2 solution.

It is saturated either in a tray filled with the solution or in

the apparatus itself. This same solution is used throughout the

test. After saturation, a standpipe is connected, and the rate

of water drop in the standpipe is recorded. Figure 1 shows the

falling head apparatus used.

The temperature of the water is measured with a thermometer.

Corrections to 20*C of the kinematic viscosity of the fluid are

applied to the reported saturated hydraulic conductivity.

• DANIEL B. STEPHENS & ASSOCIATES, INC.



HO

-Head falls from
Hoto H, in time

Cross - sectional
area a

I
HI

RE,

:" "' ': " "' ::: " I Porous

"SAMPLE-, L""at

:[..:....1- :." "_ .. :F. 9./ lt

sectional
area A

Figure 1. Falling Head Apparatus
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Calculations

The head measured in the stand pipe, of cross-sectional area

a, is allowed to fall from H0 to H, during time t. The saturated

hydraulic conductivity is calculated as follows:

K, = [aL/At] ln[Ho/Hl,[vT/~vo)

where

K, = saturated hydraulic conductivity at 20 0 C (cm/sec)

a = cross-sectional area of the stand pipe (cm2)

L = length of the soil sample (cm)

A cross-sectional area of the soil sample (cm2)

t = time for head to fall from Ho to H, (sec)

10 = head at experiment start (cm)

Hi = head at experiment end (cm)

VT = kinematic viscosity of water at the measured

temperature (m2/sec)

v2= kinematic viscosity of water at 20 0C (m sec)
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MOISTURE RETENTION CHARACTERISTICS

(15-Bar Pressure Plate Method)

Method

Methods and procedures outlined under ASTM standard D 2325-68

(81) are followed to determine the moisture retention

characteristics in the 1 to 15 bar suction range. Moisture

retention characteristics are obtained using a pressure plate

extractor (Soil Moisture Inc., Santa Barbara, CA, Model 1500), with

a 1, 3, or 15 bar ceramic plate. Pressure is provided by high

pressure nitrogen from cylinders.

Laboratory Procedure

The porous ceramic plate is placed in a shallow pan with de-

aired distilled water and allowed to stand overnight. The plate

is then removed from the pan and placed in the extractor. De-aired

distilled water is poured over the plate to the limit allowed by

the rubber skirt, which generally just submerges the plate. The

pressure plate is sealed and pressure brought to 50% of the plate's

maximum rated pressure. This pressure is maintained until outflow

ceases. The extractor is opened and any excess water around the

plate is removed.

The soil samples in their sample rings are then placed on the

plate, assuring that good hydraulic contact is established. The

extractor is then sealed and the pressure brought to the level
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desired. The pressure is maintained until outflow ceases. The

extractor is then opened and the samples weighed quickly on an

electronic top-loading balance. Subsequently, the samples are

returned to the extractor, and the pressure is increased to the

next increment.

Calculations

The decrease in mass of the water in the sample during a

period of applied pressure is converted to an equivalent decrease

in volume of water according to:

Vw = mW•/p (1)

where

Vw= equivalent volume of water (cc)

mw= mass of water loss (g)

Pw = density of water at temperature of experiment (g/cc)

Volumes of water calculated from equation I are then used to

calculate the moisture content at that pressure as follows:

6 = (VI - VW)/VT X 100 (2)

where

p= moisture content at pressure p (t vol)

VI = initial'volume of water in the sample (cc)

E Vw= cumulative water volume change (cc)

VT = total volume of the sample (cc)
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only the points less than 75Am diameter are plotted from the

hydrometer data. This plot is used to estimate the d 10 , d16 , d30 ,

dw, d6 o,, and d84 diameters (dx is the diameter of a particle of

which x percent of the sample mass is finer). These soil

particles diameters are used to calculate the uniformity

coefficient, Cu:

CU = d60/d 10

the coefficient of curvature, Cc:

Cc = (d3o)2/(djo x dso)

and the mean particle diameter, d:

d = (d 16 + dso + d 84 )/3
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-r PARTICLE SIZE DISTRIBUTION

(Sieve Analysis)

Method

Methods and procedures outlined under ASTM standard D 422-

63(72) are followed to determine the particle size distribution

of particles larger than 75 14m using the mechanical sieve

technique. Distribution of particles smaller than 75 lim are

determined using the hydrometer sedimentation analysis.

Laboratory Procedure

A soil sample is separated into a series of fractions from

4.75 mm (No. 4) to 0.075 mm (No. 200) by mechanical sieve

procedures. The sieve operates by means of lateral and vertical

jarring motions shaking the soil sample through a series of finer

sieves. Mechanical sieving is considered complete when less than

1% of the mass fraction passes a sieve during a one minute hand

sieving test.

C:u I aLutions

A plot of the particle size distribution curve is dovelopnd

from the mass retained on each sieve and data from the hydrometer

analysis. This plot is used to estimate the d10 , d 16 , d30, d•,

d60 , and d84 diameters (dx is the diameter of a particle of which
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I

x percent of the sample mass is finer). These soil particles

diameters are used to calculate the uniformity coefficient, Cu:

Cu = d60/d,0

the coefficient of curvature, Cc:

Cc = (d•) 2/(d 0 * dro)

and the mean particle diameter, d:

d = (d 16 + d50 + d84)/3
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PARTICLE SIZE DISTRIBUTION

(Hydrometer Analysis)

Method

Methods and procedures outlined under ASTM standard D 422-

63(72) are followed to determine the particle size distribution

of particles smaller than 75 jm using the hydrometer

sedimentation analysis. Distribution of particles larger than 75

pm are determined using the sieve analysis.

Laboratory Procedures

A soil sample of approximately 50 grams for silts and clays,

or 100 grams for sands is mixed in a mixer for a minimum of 3

minutes in a solution of sodium hexametaphosphate. The mixture

is then soaked for a minimum of 16 hours in a hydrometer jar. At

the end of the soaking period, the sample is dispersed further by

shaking the sample in the jar and distilled water is added until

the total volume is 1000 ml. The glass cylinder is turned upside

down and back for one minute to complete agitation. Hydrometer

readings are taken at ASTM recommended times for a period of 24

hours.
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Calculations

The percentage of soil remaining in solution at the level at

which the hydrometer measures, P, is calculated as follows:

P = (Ra/W) x 100

where

P = percentage of soil remaining in suspension at the level

at which the hydrometer measures the density of the

suspension

R = hydrometer reading with composite correction applied

a = c6rrection factor for particle density other than 2.65

applied to the readings of the 152H hydrometer [ASTM D

422-63 (72)]

W = oven-dry mass of the soil sample

The diameter of a particle corresponding to the above

calculated percentage is calculated as follows:

D = K vL/T

where

D = diameter of the particle (mm)

K = a constant depending on temperature and the specific

gravity of the soil particles [ASTM D 422-63(72)]

L = distance from the suspension surface to the level

where the suspension is being measured (cm)

T = time since the beginning of sedimentation (min)

A plot of the particle size distribution curve is developed

from the above data and data from the sieve analysis. However,
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-PARTICLE DENSITY

(Water Pycnometer Method)

Method

Methods and procedures, outlined under ASTM standard D 854-

83 are followed to determine the particle density (specific

gravity) of soils that pass through the No.4 sieve using the

water pycnometer method. The water pycnometer method is

appropriate for most soils except those which contain extraneous

matter (such as cement, lime, etc.), water soluble-matter (such

as sodium chloride), and soil containing matter with a specific

gravity less than one.

Laboratory Procedures

A clean, dry pycnometer including its stopper is weighed. A

pycnometer is a volumetric flask having a capacity of at least

100 mls or a smaller specific-gravity flask fitted with a ground-

glass stopper that is pierced lengthwise by a capillary opening.

A soil sample, containing its natural moisture or oven-dried, is

added. The oven-dried weight of the soil samples shall be at

least 25 g when using the volumetric flask and at least 10 g when

using the specific-gravity flask. Clay soil samples shall be

dispersed in distilled water following methods outlined in ASTM

standard D422 (Method of Particle Size Analysis of Soils). The

outside and neck of the pycnometer are cleaned of any soil that

may have spilled during transfer, and pycnometer, stopper, and
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contents are weighed. The pycnometer is then filled about half

full with distilled water, washing into the flask any soil

adhering to the inside of the neck. Any entrapped air is removed

by gently boiling the soil and water for a minimum of 10 minutes

with frequent gentle agitation of the contents. The pycnometer

and contents are then cooled to room temperature by placement of

the flask in a water bath. Distilled water is added to fill the

pycnometer to a prescribed volume, and the outside is thoroughly

dried. The pycnometer and its contents are weighed, and the

temperature observed.

The soil-water mixture is removed from the pycnometer, and

the flask is thoroughly washed. The weight of the pycnometer

filled with distilled water at the observed temperature is

determined from the calibration curve of the pycnometer.

Calibration curves are obtained for each pycnometer by

obtaining at least three sets of temperature and weight

measurements about 40C apart within the temperature range of 200

to 300C. Each set represents the coordinates for a point on the

calibration curve. To obtain the calibration curve, a clean

pycnometer is filled with de-aired distilled water so that the

meniscus is at the calibration mark. Then, heat is applied to

the pycnometer and the weight and temperature are recorded,

making sure the water level is at the calibration mark. After

several readings have been taken temperature vs. weight of

pycnometer and water are plotted. Then, a best fit curve is

drawn through the points.
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Calculations

The particle density is calculated as follows:

(M,-Ma)
Ps = Pw- ------------------

(MS-Ma) - (M•-Mw)

where

P$

Pw

Ma

MW

= particle density (g/cc)

= density of water at observed temperature (g/cc)

= mass of pycnometer plus oven-dried soil (g)

= mass of pycnometer filled with air (g)

= mass of pycnometer filled with soil and water (g)

= mass of pycnometer filled with water at observed

temperature (g)
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EXPENSES

NAMEYMENTTO PERIOD

METHOD PRJC
DATE ITEM OF BILLED AMOUNT

__ __ __ _ __ __ __ __ __ __ __ __ PAYME NT * TO__ __ _ __ _ _

*Method of Payment:
(1) Cash - Reimbursible
(2) Petty Cash
(3) Chase Master Card
(4) Internal Cost (Field Vehicle)
(5) Store Established Charge
(6) AVIS Charges
(7) Thunderbird Travel
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Conductivity Data, Neutron Probe Data and Radio Isotope Dating o+
Cheney Disposal Area Groundwater Data are kept on file at the
Department of Energy's Albuquerque Operations Office.
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