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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES FILE DATA

PRIMARY NAME: SELF BENTONITE

ALTERNATE NAMES:

MOHAVE COUNTY MILS NUMBER: 311A

LOCATION: TOWNSHIP 16 N RANGE 21 W SECTION 35 QUARTER --
LATITUDE: N 34DEG 44MIN 35SEC LONGITUDE: W 114DEG 28MIN O03SEC
TOPO MAP NAME: TOPOCK - 7.5 MIN

CURRENT STATUS: EXP PROSPECT

COMMODITY:
CLAY BENTONITE

BIBLIOGRAPHY:
ADMMR SELF BENTONITE FILE
ALSO IN SEC. 36
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Date Printed: 05/25/94

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES

VERBAL INFORMATION SUMMARY

Information from: Vern Eaton

Company:

Address:

City, State ZIP: Kingman

Phone:

MINE: Self Bentonite

ADMMR Mine File: Self Bentonite
County: Mohave
AzMILS Number: 311A

SUMMARY

Vern Eaton called to report that they and Superior Companies have
suspended negotiations for an operating contract on the Self Bentonite
deposit. He explained that Superior's best offer was to split the
profit after all expenses were deducted from sales. The Eaton's feared
that there would never be any profits under such an agreement.

Ken A. Phillips, Chief Engineer Date: May 25, 1994



Date Printed: 01/10/94

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES

VERBAL INFORMATION SUMMARY

Information from: Vernon Eaton

Company:

Address: 2731 Louise Avenue
City, State ZIP: Kingman, Arizona 86401
Phone: 602-753-6899

MINE: Self Bentonite

ADMMR Mine File: Self Bentonite
County: Mohave
AzMILS Number: 311a

SUMMARY

Vernon Eaton, 2731 Louise Avenue, Kingman, Arizona 86401, Home phone
(602) 753-6899, Work phone (602) 757-7959, called to report that his
family has prospected, sampled, drilled, and tested a bentonite
deposit, and begun development on the deposit near Topock.

He believes they are now in position to supply lining material for
environmental mitigation uses. He went on to explain that with the
help of BFI, the deposit had been tested and approved to meet ASTM
Standards.

Further the Eatons report they do not have sufficient capital to start

production and would like to contact some possible joint venture
partners.

Ken A. Phillips, Chief Engineer Date: August 15, 1993



BLM - Yuma District - Current Projects
(January 1995)

HAVASU RESOQURCE AREA (AZ0S54)

FISCAL YEAR 94

Document Project ! Project Project Decisicn  Project
Number Name Tvpe Location Date Lead
EA-10 Beaver Mine POO Minerals T11lN, R16W 9/95 Taylor
Remarks: On hold pending COE permits, currently operating under Notice pending COE
CX-12 La Paz County FUPs Minerals T9N, R19W 2/4/94* Taylor
Pemarks:

EA-17 Eaton Bentonite Sale Minerals T7N, R1SW 7/95 Taylor
Remarks: On hold per applicant’s request, project size now less than 5 acres.

EA-21 Barlow Lease Lands T11N, R18W 9/7/94* Montgomery
Remarks: Trespass resolution of portion of residence; AZA-24423 .
CX-s56 AZ Salome Pink Marble Sale Minerals T4N, R17W 8/95 Tayloi

Remarks: Small material sale near Brenda; on hold per applicant. request, will need

tortoise mitigation.

EA-58 Topock School R&PP Lands T16N, R21W 5/95 Montgomery
Remarks:

EA-62 E.Cactus Plain WMP Wildermess T8N, R16W 9/21/94* Bobinski
Remarks:

CX-66 Goad Commercial Lease Lands T21, R21W 6/9/94x* Montgomery
Remarks: Conversicn of old Reclamation lease to FLPMA  AZA-28630

EA-70 Havasu Heights Water Project Lands 14N, R1SW 4/95 Mentgomery
Remarks: Awaiting clearances for realignment of original application

EA-73 - Bullhead Post Office Withdrawal Lands T20N, R22W 12/29/94* Montgomery
Remarks:

\

g . JAKE  EEERTEE|
United States Department of the Interior R0 S—
BUREAU OF LAND MANAGEMENT =
YUMA DISTRICT OFFICE _- -
3150 WINSOR AVENUE
YUMA, ARIZONA 85365 IN REPLY REFER TO:
1792 (050)

January 25, 1995

Dear Public Land User:

To help keep the public informed of activities occurring on public land in
southwestern Arizona and southeastern California, the Bureau of Land
Management’s Yuma District is mailing a’quarterly list of current projects.

It is our hope that this mailing will encourage public involvement.

For more information regarding projects in the Havasu Resource Area, contact
Joe Liebhauser at (602) 855-8017.  For information on projects in the Yuma

Resource Area or District-wide, contact Dave Curtis at (602) 726-6300.
We look forward to hearing from you.

Sincerely,

N
{

o
/ﬂ 2V /v(ﬁh/ L[

~— Judith I. Reed
Yuma District Manager
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}  Engineering & Environmental Services
(FORMERLY SERGENT, HAUSKINS & BECKWITH)

TRANSMITTAL
TO: Mr. Vernon Eaton . Date:
2731 Louise Avenue Project:

Kingman, AZ 86401

Pl ¢ -y

3232 West Virginia Avenue
~hoenix, Arizona 85009
Phone: 602-272-6848

Fax: 602-272-7239

11-25-92

Eaton Clay Deposit

ol JISTE0 T vl ]S/ 7757 Transmittal #:
/ 7
ATTN: Vernon Eaton Reference: Pit Sampling
«a
We are: For your: The following:

X Jtransmitting review & comment boring logs
returning X |information/files calculations
separately approval design charts

signature progress reports

as requested

laboratory results
plans
specifications
other:

Copies Date

Description

Delivery by: _ .
Hand Delivery Express Mail [ JReturn Receipt Requested
X_|First Class Mail Courier Service
Registered Mail Other:
Remarks:
Copy to: Addressee (1) By: James E. Weaver, P.E.-

File

@ AGRA

Earth & Environmental Groun
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NO

PIT QAMPLE

SERGENT, HAUSKINS & BECKWITH

TABULATION OF TEST RESULTS

Job No. LT2-3888

UNIFIED ‘ SIEVE ANALYSIS-ACCUM % PASSING LAB NO
DEPTH CLASS L.L. P.I. #200 #100 #50 #40 #30 #16 #10 #8 #4 .25 .375".5"
. 75" 1" 1 . 5" 2" 2 , 5" 3" 3 . 5" 4" 6" 8" 10" 12"

- CH 88 69 100 2-3888-1



SERGENT, HAUSKINS & BECKWITH
CONSULTING GEOTECHNICAL ENGINEERS

PROJECT: EATON CLAY DEPOSIT JOB NO. LT92-3888
SAMPLE: PIT SAMPLE W.0. NO. 1
LAB NO. 1
DATE 11/20/92
. a1
PERMEABILITY TEST (EM1110-2-1906/SW846-9100-1986)
FLEXIBLE WALL PERMEABILITY (ASTM D5084-90)
WET DENSITY 1137 pef
DRY DENSITY 832 pof
VOLUME 332908 cc
INITAL MOISTURE 34.5%
MOISTURE @ SATURATION 36.7%
HEAD Q TIME K K
inches PSI cc sec. cm/sec ft/yr
20.00 30 0 88200 0.00E +00 0.00E +00
20.00 30 0 170100 0.00E +00 0.00E +00
20.00 48 0 79200 3.02E-11 3.13E-05
19.99 30 1 82800 1.10E-09 1.14E-03



SERGENT, HAUSKINS & BECKWITH
CONSULTING GEOTECHNICAL ENGINEERS

PROJECT: EATON CLAY DEPOSIT DATE 11/6/92
LOCATION: SAMPLE PIT JOB NO. LT92-3888
W.0.NO. 1
LAB NO. 1
ASTM D698
MAXIMUM DRY DENSITY 90.8 PCF METHOD A
OPTIMUM MOISTURE CONTENT 29.2% A

DRY DENSITY (LBS/CU FT)

CURVE

MOISTURE - DENSITY RELATIONSHIP

98
\\
96 \\
94 ‘\
92 \\
=
90
88 =
86
84
22.0% 24.0% 26.0% 28.0% 30.0% 32.0%
23.0% 25.0% 27.0% 29.0% 31.0%

PERCENT MOISTURE
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SERGENT, HAUSKINS & BECKWITH
CONSULTING GEOTECHNICAL ENGINEERS

PROJECT EATON CLAY DEPOSIT _ JOB No LT92-3888
SAMPLE PIT SAMPLE ' W. O. No 1
LAB NO. 1
DATE 11/9/92
o
HYDROMETER TEST REPORT (ASTM D-422)
WEIGHT OF SAMPLE DISPERSED 51.62 SPECIFIC GRAVITY OF SOLIDS 2.908
PERCENT PASSING #10 SIEVE 100.00
CALCULATED RESULTS
PARTICAL SIZE (DIA. mm) 0.0348 0.0248 0.0159  0.0094  0.0068 0.0050 0.0026 0.0012
PERCENT SAMPLE TESTED 93.6 91.7 89.9 844 807 732 60.4 420
PERCENT TOTAL SAMPLE 93.6 91.7 89.9 84.4 80.7 732 60.4 420

SIEVE ANALYSIS AFTER HYDROMETER ACCUMULATED % PASSING

#200 #100 #50 #40 #30 #16 #10
100 100 100 100 100 100 100
PARTICLE SZE DSTRBUTION CURVE
100 »
80 | va
p B ¢
70
60
PV /
=V
§ 40
k20
P
10
oBimm .01mm #200 30 #10 #4 5 1" 2

PARTICLE SIZE

-\
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. Fatund Pl .
* o FINAL REPORT e
. " PRE-CONSTRUCTION e
‘ o BORROW SOURCE EVALUATIONj i
SOIL LINER CONSTRUCTION g
FRANCONIA TECHNOLOGIES PROJECT
; i b rm f"'r'i s:' r:'z ma‘ 8
| : Prepa;ed for: - ’
Wasté Maﬁagement of Arizona, Inc | : R A
2425 South 40th Street - 1:1% ¢ a2 of your proie
+ Phoenix, Arizona 85034 _ ' ; 4“ N“’“‘
il Prepared by:
k. . SCS ENGINEERS
" ... 2702 N. 44th Street
PP Tadians Suite 105B _
2 g ~ Phoenix, Arizona 85008
| | July 2, 1993
" File No. 10.93007
&
1 i




July 2, 1993 TR S
File No. 10.93007

Mr. Stephen B. Smith, P.E.

Project Manager -
Waste Management of Arizona, Inc
2425 South 40th Street |

Phoenix, Arizona 85034 -

s xR

4 Subject: Final Report : | a
Pré-Construction Borrow Source Evaluation A i i
Soil Liner Construction
Franconia Technologies Project i ot
Franconia, Arizona i :
Dear STeVE:, ;. , 1 iy 4 king s
SCS Engineers (SCS) is’ pleased to submit four (4) copies of the flnal report of our : oy

evaluation of a borrow source for construction of soil liner for the subject project. Thls
report presents background information, site surface conditions of the borrow area, a
-description of SCS’s field work, a description of subsurface conditions encountered |
during the field exploration within the borrow area, the results of: Iaboratory testlngs of
soil samples, and our conclusnons. :

¥ ‘?_

~

- SCS appreciates the opportunity provided to us to work on this phase of yqur prolects.
If you have any questions, please call Enamul Hoque at (602) 840 2596

Sincerely, o ‘
.!? Lgose 43

; “ S
o 1) ‘. ,G !,‘s"&n'n'}.{:g Y 24

Enamul Hoque, P.E. it B B 1u

Senior Project Engi il - g
PR o ORI e v 0 e
Mark Krieski, P. . f 14
Senior Project Manager W e : 1 :
SCS ENGINEERS - | ‘ R e LR A el

; ] ‘ : ; . y g K ; » i

cc: Vernon Eaton

EH/TDW:pkb
proj-2.1N93007fin.rpt

w* i

Chicago  Cincinnati  Célumbus  Kansas Cily  los Angeies  New York  Norioik i : '
Phoenix  San Francisco  Seattle Tampa Vancouver, B.C. Washington D.C. 00 e ; &
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SCS ENGINEERS -

b8, B e ~ SECTION 1
| INTRODUCTION

The proposed Franconia Technologies Project (FTP) will be located at Section 8 of |
Township 16 North and Range 19 West in Mohave County, Aﬁz‘;”.‘?;;&ﬂ!?,glg, will -
consist of a landfill, a soil regeneration facility, and a recycling fé;cility;_;; g‘ther,_ér}ci'llgry
features will include railroad spurs, an access roadway bridge, fc.::p\avq.dq éccess road
from Interstate I:-iighway I-40, an internal access road, perin}_eter;q.r,aipqge cha_nngii“ :
and screening berms. A brief description of the Franconia Landfill (FLF) and Soil,, , '

Regeneration Site (SRS) are provided below. . - abill - sest Bner avagtn by

P g £ s g R R G, g SRR o 1t :_;afscmy‘r;’:‘:r.; >m a u?
FRANCONIA LANDFILL . | Dby g leRGhatS Bolantinn

R

v

The proposed FLF will consist of approximately 111 acres of land divided into 22 cells,
" with a disposal capacity of 120 to 300 tons per day. The Iandfill bottom will be s
approximately 40 to 45 feet below the existing site grade; the sude slopes are .
anticipated to be three horizontal to one vertical (3:1). The Iandflll contalnmenf system
is proposed to consist of a double liner system, including a 24 lnlcl]tl)il_gjg_.comp‘actqq;\‘,
low permeability (pefmeability less than 1 x 107 cm/sec) soil Iinér_qyg_r}qig by a 60 mil
thick high-density polyethylene (HDPE) geomembrane liner. At the,pg}sgﬁ g'f_ rth\e_)lg()djfill,
the HDPE and soil liners will be separated by a leak detection system consisting of a 12
inch thick drainage layer separated by a 12 ounce per square yard (oz/ydz) geotextile '
fabric below the HDPE liner and an 8 oz/yd? geotextile fabric above the so:l liner., .....
Above the 60 mil HDPE Ilner, there will be a 12 oz/yd? geotextlle fabnc, a 12 |nch thlck
drainage Iayer above the 60 mil HDPE liner, an 8 oz/yd? geotextlle and al2 mch thlck
protective cover. The sidewall liner system will not have the 12 lnch thlc.k drggnage

layer as part of the Ieak detection and leachate collection system ity fu‘w (4] m” ;m;,.:,

: ’ ys el ot 8 Vobeat 9 .s\/ ‘tﬁ1ﬂ{tl!\tl‘i‘ ir'*
The Ieachate collection system will consist of 12-inch diameter HDPE _sump rlser plpes;

hydraulically connected to the leak detection layer and upper‘qtgqqag:egl‘gyl_eg._,w"lfhg ¥ ? .
leachate collection sump will be 10 feet by 10 feet with a depth of 2 feet.,,The landfill
N . . 1 SRR AR Y L L E R RIS CER

will have a leachate evaperation pond constructed of a composite liner system ..




— §CS ENGINEERS —

consrstrng of 24 inch low permeability soil lmer and a 60 mrl thrck HDPE geomembrane,

T

with a leak detection system.

SOIL REGENERATION SITE

The proposed Soil Regeneratlon Site (SRS) will be constructed on approxrmately 49
acres of land divided into 12 cells, and is antrcrpated to be capable of processrng 165
to 5,000 tons/day of solid and special wastes. The SRS will accept tree trrmmlngs,
grass clrpprngs food waste, and garden waste to be blended and processed with sorl‘ :
to produce top soil or daily, intermediate, or final cover. The contamment system for
the SRS will consist of a 24 inch thick compacted low permeability soil liner overlaln by .
an 8 oz/yd? geotextile, a 12 inch thick drainage layer, an 8 oz/yd2 geotextlle, and a 24 0
inch protective cover. “The drainage Iayer will be sloped towards a leachate collectlon
sump lrned with a 30 inth thick compacted soil liner. l e
¢ : i i

SOIL LINER SOURCE | o

1

I
l
l
.,,‘ Lo 15 e A e
H .
1t
r

According to the results from prevrous srte exploratlon the on- srte materlal within the

proposed. excavation areas consists predommantly of non- plastrc, cohesronless, sandy

i o
materials. According to llmlted laboratory permeability tests and based on ' % o

=

- classification of this matenal it is SCS’s opinion that the on-site. sandy material mayﬁ-

(S
By

not meet the permeabrhty and other physical properties requrrements of the proposed
FLF and SRS soil liners. . However, within an area close to the FTP, a portion of land
(80 acres) located in Section 22 of Township 16 North and Range 20 West has been
identified which may contaln suitable material to construct the sorl Imer. The Iocatlon i
of this site is shown in Flgure 1. The 80-acre parcel of land is owned by the Unrtedz :
States Government and administered by the Bureau of Land Management The Eaton
family has the mining claim for this land, which has been dlwded lnto four (4) segments
(numbered and desrgnated as Franny |, Franny Il, Franny lll, Franny v - startlng at the
northeast corner in a countarclockwrse direction), each segment con3|st|ng of 20 acres
One of the Eaton family members, Mr. Vernon Eaton, supplied a copy of laboratory test
results indicating that the material is medium to highly plastic sulty clay (CH) soail, whrch_

should meet the permeability and gradation requrrements of the proposed soil lrner’w bl

T O R ST O A o g1 7 e 3 . A T A AN VAR R ‘mr»‘"‘w’t i
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SCS ENGINEERS —

Waste Management of Arizona (WMA) is evaluating the acquusutlon of thls mining clalm 5

purpose, a preliminary material evaluation, including the documentatlon of the =
variability of the physical properties of the soil, a determination of, the suitability of the

soil as liner material, and an estimation of the quantity of the clay. materlal was
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SCS ENGINEERS —

SECTION 2 .f.,{g.j:; i
FIELD EXPLORATION PROGRAM

Based on the project description provided above, and our dlscussmns wnth Mr Stephen
B. Smith, P.E., Project Manger WMA, SCS has completed a fleld exploratlon program in
Franny Il which consisted of the drilling of nine (9) test borings to maxnmum depths of
4 60 feet. Drilling was accomphshed with a truck-mounted drill ng usmg contlnuous
flight hollow stem augers. ' I; ey

i
I CoEs ]
Drilling was momtored and documented by a registered geotechmcal engineer from
SCS, who also logged the borings and supervised the collection of soﬂ samples at -
approximately 5 to 10 feet vertical intervals. Sampling was Ilmlted to the collectlon_of
representative bulk samiples from auger cuttings and split spoon jsamples(by driving an
18 inch long two-inch outside diameter split barrel with a 140 pojund hammer falling 30
“inches. The field personnel of SCS classified the subsurface soil lUsing the Unified Soil e
Classification System and recorded the number of blows (SPT blow count) required to
penetrate the last 12 inches of the two-inch diameter split spoon sampler into the ¥
borehole. The purpose of split spoon sampling is to verify the type of material
collected from the auger cuttings, and to obtain material propertles of subsurface souls
At the end of the drilling operation, soil samples were transporteq to our Phoenix office
where they were assigned laboratory testings. Laboratory testing\]s.inc_lu'ded particle
size analysis, Atterberg limits, Proctor compaction tests, and flex:ible wall permeability
tests. All the drill holes were backfilled with auger cuttings after}completionv of the
drilling operations. Drilling and field exploration at the Eaton clalm site were

accompllshed between April 26 through 28 1993. TN 2
. J:

On June 10, 1993, a registered engineer from SCS's Phoenix off%ce went‘ to the FTP

site to collect surficial sandy soil samples from the FLF and SRS sites to be mixed with

clay soils from the Eaton claim site for evaluation as proposed llner materlal Two (2)

soil samples were collected from the proposed FLF site and one (1) sample was -

collected from SRS site. The samples were collected by excavatllng a small pit using a

}
shovel. The soil samples geollected were identified as brown sanq with gravel and some

@ :

.\
ol
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fines. The samples were brought to the laboratory for performmg partlcle size analysus,

Atterberg limits tests, and to develop an optimum mix design wnth Eaton clalm snte clay

in order to achleve the requured physwal propertnes of proposed soil lmer matenal
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v+ SECTION 3 ;¢
SURFACE CONDITIONS

b i e N At g Al g% AT
The surface conditions of the Eaton claim site were observed on, Ktwo occasions.i:On Apnl
26 through 28, during the time of the field exploration, the SCS geotechnlcal engmeeri
observed the site conditions and also took photographs of the s|te. On June 10,:1993, the
engmeer visited the site with a representative of Waste Management of ‘Arizona (WMA)."

Several of the snte photographs taken during the field exploration are presented in Appendix
A of this report. - ... v n | e Tt | R T ,H;' i EY e mie the S URY
i e

It was observed during our field visit that the entire site of the Eaton clalm COI’ISlstS of e
undisturbed desert land., The topography of the site is dominated. by a series of high Fd
terraces, which are suspected to have been deposited as debris flows and fan deposuts
from the mountains to the south. The terraces result from downcUttlng by desertw fult
-ephemeral washes flowing to the north. - The surficial soil on the top of these terraces - °
consists of sand and gravel with occasional varnished desert pavement., Soils ! W|th|n the
floodplain of the washes consist predominantly of sandy sail, wuth. eccasnenal gravel.hAtu-
several locations, especially along the northern portion and at the i:near 4_ve'r_tica‘lb slopes of the

terraces, the channel downcutting and erosion has exposed clay sOils.’e:;'«;f;. in f‘h‘"’

e g ST TR S N T S 1 'y g‘,m{m IE m‘llf”
Site vegetation consists of local desert bushes of creosote, palo verde and other native 7
grasses and bushes.  The top surfaces of the terraces have mldsta,tured_ local bushes; the
palo verde, creosote and other desert trees are concentrate along :thewashes.':. The density
of the vegetation can be described as sparse to medium dense.. }Tne site has a general! «*

slope to the north-northwest. R TE LT P J fwt 5 a!m 'xmm"i. thie

oy }f fnn dn»i no t" hin,
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SECTION 4
SUBSURFACE CONDITIONS

Subsurface condrtrons were explored with nine (9) test borings drrlled at the site on éApnl
26 through 28, 1993. The borings were drilled with a truck mounted CME drill rig utllrzmg
continuous flight hollow stem augers. The borings were drilled at locatlons shown i |n the

aattached Boring Location Diagram (Figure 2). The locations of these borlngs at the snte

3 ' ,were staked by measunng distances, and estimating right angles, wrth respect to snte A,’y

4

¥ features such as the quarter section marks and other permanent features Therefore, the

n accuracy of these borings should be considered to the degree lmplled by the methods used
R $ i”( ."‘

.ﬁ: G xg : ‘,(-"4

The details of subsurface conditions are presented in the boring logs in Appendlx B of thls

report. As presented in boring logs, the subsurface condition in borlngs B 1 and.B- 2 - )»’

ey

consisted of brown gravelly sand, with varying amount of fines at the ground surface,

i A

2y

¥
%
$

extending to depths of 10 to 13 feet. Below this sandy Iayer, and extendmg to the full

2 ah
t

depth of exploration, the soil was brown silty clay (CH) of high plastrcnty and hard i ln s :
ol

consistency. The clay samples were mottled brown, orange, red brown, and pale ollve at

depths of 20 feet and below. In Boring B-3, brown gravelly sand wrth varylng percentage

of fines which extended to the depth of terminus. Coarse- gramed overburden with srmllar

descriptions as in B-3 was encountered in bonng B 5 to a depth of 9 feet ln borlng B 6 to a

depth of 11 feet, and in boring B-7 to a depth of 12 feet. Below the overburden in these

borings, and extending to the full depth of exploration, the soil was hrghly plastlc srlty clay
e &

¢

(CH) with very stiff to hard consistency and occasronal mottlrng «

R

eﬁ

7. & :«Y
A LRy B

Sl

A

T R 5{
In Boring B-8, sandy overburden was not encountered and the clay soil (CH) appeared at*

the surface and extended to the depth of terminus. At around 20 feet below ground the
E material was very hard and shale-like, as evrdenced by the behavuor of the dnlllng machme

In Boring B-9, the subsurface conditions cons:sted of stratified sorls with coarse brown

sand (SP-SM) at the surface extending to a depth of 8 feet. The sand sorl was underlaln by

a 3 feet thick silty clay (CL) layer, which was followed by a clayey sand (SC) layer of low

o

plasticity. The clayey sand layer extended to the full depth of exploratlon. Ground water

was not.encountered in any of the borings. |
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SECTION 5
LABORATORY TESTINGS = . .|

Laboratory tests were performed on bulk and split spoonl samples q‘f soils ftom !the
Eaton claim site, and on the bulk soil samples collected from the pfoposed FLF and SRS
sites. All the laboratory testings were performed in accordance to 'apnlicable ASTM j
"!standards The testings were performed in several phases. In the followmg sectlons, il
descnptlons of Iaboratory testings and the test results are provuded ‘ 5

y
PHASE | - EATON CLAIMS SITE CLAY SOILS i ] S

Phase | laboratory testings on Eaton claims site clay soil mcluded partlcle size '’

distribution and Atterbergrlimits (liquid and plastic limit) tests on representatlve bulk
and split spoon samples. - The purpose of these testings was to classify the soil and
record the vertical and lateral variability of the clay soil encountered during our field“
explorations. The results of these testings are provided in Table 1 The results of w ’
particle size analysis (hydrometer) is attached to the Appendix C. The results of : |
Atterberg limits tests plotted on a plasticity chart (plot of liquid limit versus plastlmty ,i'

index) is shown in Flgure 3. : oF i;" { e
As provided in the tables and on Figure 3, the on-site soil is medium to high plasticity |

i
1

silty clay (CH) eoil. The fines content of the soil varied from 63 to:100 percent, and

plasticity indices varied from 43 to 65 percent. One of the samples, as indicated by .

one hydrometer test, contained about 50 percent clay 'size partlcles (Iess than

0.002mm). As indicated by the laboratory test results, it is evident that fines content

liquid limit, and plasticity indices of soil samples collected from spllt spoon samples are

higher than those of bulk soil samples. The possible explanation is that during dnlllng I

l’x
},

and sampling, the clay soil may have been mixed with the sandy overburden soils.
Based on the Phase | laboratory testing results, SCS has. calculated 50|l activity (ratio of
plasticity index to clay content), shrinkage limits, and cation exchange capacnty (CEC)

These cal_culatlons show that the soil has an activity of 0.96 to 1.44,'shr|nkage limit of

&

11 to 18 percent, and CEC ¢f 65 meg/100 gm. Sl




TABLE 1 - PHASE | TEST RESULTS

Boring No. Depth of Fines Atterberg Limits (%) Unified Soil
Samples Content Classification
(feet) (%) Liquid Plasticity Symbol
Limit Index °
B1 15-25 69 62 39 CH
. B1 25-35 92 76 51 CH
¥ B1 15-16.5 93 83 60 CH
B2 *10-20 87 81 57 CH
B2 18.5-20 96 81 49 LT
B4 30-40 83 63 43 CH
B4 38.5-40 97 89 59 CH
BS 12-20 83 66 46 CH
BS 20-30 92 82 59 CH
BS 30-40 89 71 49 CH
B5 40-41.5 84 87 57 CH
BS 50-51.5 89 100 65 CH
BS 58.5-60 93 85 58 CH
B6 13-20 81 69 46 CH’
B6 20-30 93 91 65 CH
B6 30-40 86 86 59 ' CH
B6 30-31.5 90 95 66 - " CH
. B6 50-51.5 96 95 65 | FeH T
B7 13-20 79 86 66 " CH
B7 18.5-20 93 94 65 CH
B8 5-15 84 77 50 CH
B8 30-45 89 79 52 ! CH
B8 45-60 94 87 58 CH
B8 40-41.5 92 65 44 CH
B8 58.5-60 92 97 63 CH

“)
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SCS did not perform any mineralogical analysis. However, indiréct correlation of soils
index properties such as specific gravity, Atterberg limits, activity of the clay fraction,
and cation exchan.ge capacity indicate that the predominant minérals of the Eaton
claims site clay is montmorillonite. If required to confirm the mineral type, SCS
recommends that a mineralogical analysis using X-ray diffraction or differential thermal

analysis (DTA) should be performed.
PHASE Il - EATON CLAIMS SITE CLAY SOILS

Fines content, Atterberg limits, standard Proctor compaction tests, and flexible wall
hydraulic conductivity tests were included in the Phase |l testian-. Each of these
testings were performed on five soil samples (A through E) prepared by mixing equal
amounts (by weight) of clay soil sampled from different borings at different depths.
Table 2 contalns the results of these tests and the constituents of the samples. The
hydraulic conductuvnty tests were performed on remolded soil samples compacted to

" the density and molding water content shown in Table 2. '
As presented in Table 2, the clayey soil meets the permeability rlequirements of the
project soil liner specifications. The liquid limit and plasticity indices of this clay
exceed the requirement of the specifications. Based on our previous experience, itis
SCS'’s opinion that the high plasticity of the clay material will cause some difficulty in
processing and compaction during construction. Additionally, the high shrink-swell
characteristics of these soils make them vulnerable to desiccation cracks and swell-
related increases in void ratio, and hence affect the performance adversely. Therefore,

the clay soil may be used as an admixture to on-site sandy soil.

PHASE IIl - FLF AND SRS SITE SOILS

Phase Il laboratory soil testings included particle size analysis, Atterberg limits, and
sand equivalent tests on sandy soil collected from the FLF and SRS sites, and on
composite soil samples prepared by mixing equal proportions of the samples collected
from the FLF and SRS sites. The purpose of these testings was to classify the soils,

and record the variability @f soil properties. The results are summarized in Table 3.

3 13

- \ i . -



TABLE 2 - PHASE Il LABORATORY TEST RESULTS

Sample Fines Atterberg Limits Unified Soil Proctor Compaction Test Results Initial Dry Initial - Coefficient
No. Content Classification : o = Density Moisture | of
o ’ — — - : - 1 (pcf) Content | Permeability
Liquid | Plasticity Maximum Dry | Optimum Moisture ' (%) 1x10°®
Limit Index Density (pcf) - Content (%) em/sec
A 80 73 | 49 CH 102.4 %~ 21.5 94.2 25.5 Od
& : -
) , 97.3 19.5 2.1
B 88 80 51 CH 98.9 20.7 98.9 18.7 1.7
93.9 227 1.5 |
. c 81 73 46 CH 100.5 21.7 95.5 24.7 0.24
D
- 81 51 CH 97.7 24.7 97.7 21.7 0.32
E_ - 83 57 CH 95.5 25.7 97.4 23.7 0.32
NOTE: Sample A consisted of soil samples from borings B-1 (15'-25"), B-2 (10'-20') and B-5 (13'-207) ;
Sample B consisted of soil samples from borings B-1 (25-35), B-4 (20-30) and B-5 {20-30) :
Sample C consisted of soil samples from borings B-6 (12'-20'), B-8 (5'-15') and B-7 (12‘ 20‘) [
Sample D consisted of soil samples from borings B-6 (20'-30'), B-8 (15'-30") s T
~:- Sample E consisted of soil samples from borings B-6 (40'-50"), B-8 (30‘.45 1= faipdell  Dhewe il foos =t -
: ' i : e
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TABLE 3 - PHASE lll LABORATORY TEST RESULTS

a8 8 B

L ven

o

Sample Sample Location USCS Fines Atterberg Limits
No. : Classification | Content [~ . . ] )
(%) Liquid Limit | Plasticity Indices | Sand Equivalent
1 Franconia Landfill SP-SM 6.6 NP *NP -
2 Franconia Landfill SP-SM -~ 5.6 - NP -
B} 3 | sRs site SP-SM 9.4 = MP -
%
4 Combination of SP-SM 6.8 - NP 65
sample 1, 2, and 3 '
TABLE 4 - RESULTS OF LABORATORY TESTINGS ON TRIAL MIX DESIGN (PHASE IV)

Sample Fines Athterberg Limits Sand Compaction Test Initial Permeability
No. Content : ; Equivalent Results (x10°® x cm/sec)
: 9 SE .

: (@ Liquid Limit | Plasticity Indices ( )-- -1 Maximum | Optimum Dry Moisture

1H Bt g| | Dry Density | Moisture | Density | Content | .. -

‘ : (pcf) Content (pcf) (%)

- - (%) vl
MD-17 | 2 64 & 63 45 .8 1109 17.6 103 15.6° 1.2
MD-2.A 47 = 55 ? 38 12 114 15.6 108 13.5 12.0
MD-3 a7 43 29 13 115 14.8 109 12.8 - 17.0
MD-4 30 33 17 eyt 118 13.7 112 11.7 800
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PHASE IV - BORROW SOURCE AND DEVELOPMENT SITE SOIL MIXES  « 2

Phase |V laboratory testing consisted of preparing trial mixes of Eaton claims site clay
with FTP site sandy soils to obtain an optimum mix which meets the requirements of
landfill and SRS sail liner specifications. Before the mix, all the' samples of Eaton claim
site clay were mixed together and tested. Following are the tests and results of the

Eaton clalm site clay mix: RN ; ST RE LN 15 N

®  Fines content : .. 86% ey et B He
° Liquid limit to 1% kB fesdeantie
° Plasticity index : 49% g I- pogad gl jloar;

‘ ' Csthed FTRBIA abndy boi

R

Four trial mixes were then fabricated as described below.

° sample MD-1 consisted of 30 percent (by wenght) of FTP site sandy soil
and 70 percent (by weight) of Eaton claim site clay,

i
i
'

o sample MD-2 consisted of 45 percent (by weighti of FTP.site sandy soil
and 55 percent (by weight) of Eaton claim site day,

® sample MD-3 consisted of 60 percent (by weight} of FTP site sandy

material and 40 percent of Eaton claim site clay, and .

° Sample MD-4 consisted of 70 percent (by weight) of FTP site sandy
material and 30 percent (by weight) of Eaton clair;ns sitel clay.
‘After thorough mixing, samples MD-1, MD-2, MD-3; and M-D vyere subjecte& to fines
content, Atterberg limits, sand equivalent, standard Proctor conﬁpaction, and flexible
wall permeability tests. The hydraulic conductivity tests were performed on remolded
soil samples compacted to a density corresponding to 95 perceht of its standard
Proctor dry density with a molding moisture content two points.‘below optimum

moisture content. Table & presents the results of these tests.

.___"



R

' .”'§C.S_A“ENGINEERS-.'.'
5:

The correlations between sand content versus liquid limit, sand conite.nt versus
plasticity index, sand content versus sand equivalents, and sand couf1ten$ versus :
permeability, are presented graphically in Figures 4 through 7, respactivaly. The
purpose of these plots is obtain an optimum trial mix which will meat tha design
requirements of the soil liner; to use the index properties such as firies content, liquid :
limit, plasticity index, and sand equivalent to verify the consistency;of fleld mixing; and

10 use these as indicator tests during the construction of the soil liner.
4 § i
l

o b S

The results of the Iaboratory testings on trial mixes of FTP site sandy soil and Eaton
claim site clay soil slightly below optimum indicate conformance to ‘the hydraulic
conductivity and other physical property requirements of the proposed soil liner, as

indicated by Eaton claim SItB clay mixed with 35 to 45 percent of FTP site sandy soul
i

compacted to about 95% .pf its standard Proctor maximum densuty g I CHs '.'.',
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SECTION 6 il it ots,

CONCLUSION A

i ‘ el e e
The field and laboratory testings indicate that the Eaton élaim site ciéy soil is a highly
plastic silty clay (CH) which has physical properties exceeding the réquirements of the
soil liners specifications for the FTP. Based on our previous experiehce, it is the -
dpinion of SCS that during the construction with this material, consfderable processing
and compaction difficulties will be encountered. Moreover, the highfsh.rink-swell
properties of this material also make it vulnerable to desiccation cradks and increase

adversely in void ratio, which may affect the performance of the liner." i

i
|

TR R = 310 CE el I SN Sy Ry

The northern and northeastern portion of Franny Il of the Eaton clalm site contain: ar

'significant clay deposits bgneath O to 12 feet of sandy overburden. Several of the

borings indicate that the clay is expected to extend to a depth of at_least 60 feet.

-Based on our interpretation of the subsurface lithology encountered within the borings,

and assuming the depth of the clay deposits exceed 60 feet, it is SCS's opinion that a

minimum of 500,000 cubic yards of clay soils can be obtained from this site.

The Eaton claim site clay soil should be mixed with sandy material the from FTP site to
achieve an optimum mix design which will meet the design specifications and el
regulatory requirements. The preliminary trial mix design indicates fhat 35t045 "
percent (by weight) of FTP site sandy soil should be mixed with 55 to 65 percent of
Eaton claim site clay to achieve the desired liner material. HOWBVBT;E SCS recommends
that before the construction of the liner, two test liners should be c@nstructed atthe '
site with two mix designs (preferably one mix containing 40 percen't: FTP site sand with
60 percent Eaton claim site clay and one with 45 percent FTP site Sand with 55

percent Eaton claim site clay) to achieve the following objectives: ’ B of ik

L To obtain data on actual field mix conditions,
) l w,«"u,.;.:;_‘,,..z %oy
° To control and correlate field variables that may be encountered during ©
constructlon, @ 5 S :-75' Seki:2
& 22
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i i
] To correlate construction factors such as type of equipment, energy
imparted during compaction, and moisture conditiohfng requirements,
° Perform field percolation tests (using double ring, Bdutwell two-stage -
borehole device or any other suitable method) and correlate the field -

permeability with laboratory permeability,

® Observe the affect of environmental exposure to_the’i sail liner,
° Observe the affect of presence of oversize particle (2 inches or larger) on

permeability and develop protocol to remove these oversized particles,

® Correlate the field density testings using sand-cone device and nuclear
~ gauge, and* ' : §"‘
® To familiarize the field personnel with the consistenéy of the mix design :
and the use of index tests as indicators of clay content and other

physical properties.

SCS would like to ment.ion that conclusions in this report are based on our-
interpretation of the lithologic conditions encountered within the sbarsely spaced
borings. The materials encountered within these borings are from ian area which is
insignificant or negligible compared to the area for which this inter:pretation was made.
Therefore, there is a possibility that the material in between the boﬁngs may be
significantly different than those which were encountered at the bbring locations. SCS
does not provide any warranty for such unanticipated éonditions. ,
Moreover, during the progress of this project work, such as at the ;time of field
exploration, laboratory testing, and preparation of this report, SCS has used ordinary
care and standard procedures as normally used by any other reputéble consultant -
working in this general area. Therefore, the warranties should onl\i/ be considered to
the extent to standards that are accepted by the profession withinithe area of practice.

No other warranties are asswned by SCS nor by its legal representatives.

&
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Proiect Name: Franconia Technologies  sjact | Loa of Boring No: B-1 ! | Page 1 of 1~
Logged/Checked by: EH WL Datum: None AR
Date: 04/27/93 : Datum Eiav: 34 ST
Depth of Boring Below GS: 35' ) WL Below
Oriling Equioment; CME 55. . . . .. . <+« LATD /Tipngs = e sonsenstissiemios &
Surface Elevation (MSL): Static/Date:
E |, i AR | | _ i )
=12 <|3 448 O |wns Material Description " Camments,  |!
§ 3312312 &5 |5|8¢
Q le3iadle|l &2 =% i :
N SC | Brown gravelly Sand, with clay, damp seppee TSRS | o, i f
- A 4 4]
S = ~{i
H _ d . n : di
., - . ~ H -:
i !
10 CENSS N R e s i T e
- ' -] increasing clay ' I 4
N CH |, Brown silty Clay, hard, highly plastic, moist i
1 | s ls ok B
20— Bulk .| [ . — .“ s  ' e e o :%w”@wmdr
il : 4 _ 4} :
] ] T gl
25— = i,
30— S Buk |1 | o |
] 84 || ] |
117 1SS !
35 g | Stopped ot 35’ " T
_ b No ground—water encountered . L
7 : 7| Borehole backfilled with auger cuttings ik
40— — fi
~ ; ~ i ¢
- ! - ¥
45 . |
- - !:
s0-] jalf 5

Note: §5 stands for split spaon sample

r—————— e et i 30 8 2 v s o
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Proisct Nome: Francania Technologie dSiect | Loa of Baring No: . 8-2 R | Page 1 of 1
Logged/Checked by: EH WL Datum: None ™ [ .
Date: 04/27/93 Datum Elev: L i i et vy |
Depth of Boring Below GS: 20° WL Below Datum e s v semii o
Drilling Equioment: CME 55 ATD/Time: I e ot
Surface Elevation (MSL): Static/Date: |
=12 =3 -4 2ln s Material Description = - il Carlnm‘ent:
T |Sw|33|8 EE S|OE - i } it
o T o= Q| Q 3 - | XN i g
a U AR O |~ = | Down i ¥
i SM | Brown Sand with gravel, some fines, damp ~ ;e | Posnesng yursnd
] SP | Brown Sand, some gravel, traca fines ; i | t
] 4 & ; i al i
7] I I 5 -
¢ S . _| gravally f‘
10 :
N 42 |SS| CH | Brown silty Clay, hard, medlum to high plu:tlmt s “rtmsiel |
’ moist I - | ;
- 4 D] :
; i
- " ‘ ;
15— Bulk - d
I i S
- 4 : i
. 1 | i . %
- 7 ;2 SS| -| Mottled orange, red, brown, and pale olive i § »
. | Stopped at 20’ ' o] :
No ground—water encountered L §
T 7 Borehole backfilled with auger cuttings iy ~a
] ] g 1 )
] y e ‘é
i ] s Gl
i i i ey
. 7 i 3
30 - gy 4
] i e ;: :
] ] o] : i
] | ] i g
- i - ' ;
40— - j
] : - 4k vt
45 ) o £y { e
] ; e
- | - i e
o - | 4 ; 3 4
50— e .J‘ 2
Note: SS stands for split spoon sample ; g
3007A8 —.5¢s mcmr-:sas et
- i
So :‘-;
i

e tron .
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Proiect Name: Franconia Technolow. . Project | Log of Boring No: B=3 #iwmee | Page 1 of < 1
Logged/Checked by: EH WL Datum: None i e i L
Date: 04/27/93 Datum Elev: . ik
Depth of Boring Below GS: 16.5' i
Drilling Equipment: CME 55 ATD/Time: H
Surface Elevation (MSL): Static /Date:. e
~ i i
< e = o & < . by O LR
£ |8 = g a8 Q .- Material Description fi i - Comments .
S |3eo33|2| EE g3 & i 5 :
o |loS8|lad|s n= ol ) Sl i
| SP=—| Brown gravelly Sand, some fines, damp 2
SM :
o4 4 -| decreasing gravel, increasing fines, damp :‘;“ 3
5— d R [ LTI TR NN Sy DR SR T : rcarcoml e A GRS LR LY =
- ] | |
19 N 42 |SS| SM _| Brown Sand, some fines, moist i G
W et
] hop]
15— | o | T =
- 63 Ss - i =
-1 ~| Stopped at 16.5' fi e
- -+ No ground—water encountered i 5t o
. - Borehole backfilled with aquger cuttings ke v
20 ) vl £gh, oty afand] S |
25— -
- -
30 -
35— - !
40— T e
-~ -1 e | AL
4,5_. -
50— = v : 5k , , T i
Ndte: SS stands for split spaon sample f R o o g e g
SCS ENGINEZRS semed
3007AC Sl A T R
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Project Name: Franconia Technologies Pr t Log of Boring No: B-—4 E | Page 1 of 1
Logged/Checked by: EH : WL Datum: None ' i R SR
Date: 04/27/93 . Datum Elev: CRTT IR RS
Depth of Boring Below GS: 40’ . WL Below Datum .. i/
Drilling Equipment: CME 55 ATD/Time: R B Tt v 5.0 o4 - OO 010
Surface Elevation (MSL): : Static/Date: b
S s ey 2| % ok
=12 - S 23 =1 P Material Descriptian i\ Comments "/
:‘f 'Q ol 3 3l g g E 2 E ' B & Cpperriarnbg
a |8S|mad|sE| vz =X :
] SP | Brown Sand with gravel, trace fines, damp [,
] 7| decreasing gravel, damp :
" !
;5 ] @ } SM | Yellow brown silty Sand, some fines, moist & |
¥ . i
10— — . -
15 X ' .
| SP | Brown gravelly Sand, trace fines o Soie
N . ' s
20 - ’ . . ;
| CH | Brown silty Clay, hard, high plasticity, moist | i
J Bulk i ] it
= 5| N e e
30': 60 [SS] ~ 7| mottled brown, red, orangs, and pale olive, moist ~ ]
’ 1 . o « % " -,A,bf«' diiiting
35— Bulk ] | -
- - '
i 57 |SS] i " i
i | _| Stopped at 40 g
_ No ground—water encountered
= . - Borehole backfilled with auger cuttings
45— —
50 ! - . ,. :
Notei SS stands for split spoon sample - 2 4
. SCS ENGINEERS ==
=O07AD e G0G ERGINELT whend
2 | SEn
i i {
52
! :
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Proiect Name: Franccnia Technologies Pro, . ° | Log of Boring No: B-5 " |Poge 1 of 2

Locgged/Checked by: EH

WL Datum: None H

Date: 04/27/93

Datum Elav:

Depth of Boring Bslow GS: 60’

WL Below Datum

Driling Equipment: CME 55 ATD/Time: ity
Surface Elevation (MSL): Static/Date: ;
= |8 - g -] Q . »Mcten’cl Descriptian - i . Comments
1851232 55 |S|8¢ | - P [ S
Q lo3|lzo|E| Az E ‘
i SP | Brown gravelly Sand, trace fines, damp o
~ - o
. - decreasing gravel : i d 5
A D 4 ' ' .
5': k SCt— | Yellowish brown Sand, some silt and clay, moist By
d¢ SM] o
4 - i J
10— | CL—| Broyg. _sandy Clay, some gravel b ]
] 24 [SS CH | e
| CH | Brown silty Clay, hard, highly plastic, moist o
N N » - I
15 Bul i - g A
- - . -
20— — . -
N 52 |SS| .| mottled crange, yellow, and pale alive i
4 o i -
5 | o -
25 Bulk _ o
30—: 64 |SS| -: mottled orange, yellow, pale olive, and brown "] Slow drilling .
. Bulk | ®
35 - ’ o
97 |7l p
5_: Bulk _:
o _
Nate: SS “gtands for split spoon sample S ;
'SCS ENGINEZRS ===
Q07AE _ L EN :
£ q ! .
i 53 {
R .

£
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l Proiect Name: Franconia Technologies Project | Loe of Borina No: B-5 ‘ | Page 2 of 2
8 | Looged/Checked by: EH WL Datum: None i
{
* | Date: 04/27/93 Datum Eiev: R e ik
Depth of Boring Below GS:. 60" .. o | WL- Below-Datum
F Drilling Equipment: CME 55 ATD/Time: i ;
i | Surface Elevation (MSL): Static/Data: 1 Rl <chl
LI B K4 B 25 2 3 Material D inti i . Car ts
‘{ £ |a " =2l a o Q na atenal Description i omments .
il a |ool 338 EE o|OE i
[7) QD g|l= O = ] 3 —_ | X 1 i
Q |lod|lmol.s = =17 e abett | i
| £0 [SS] .| mottled brown, orange, yellow, and pale olive ;|
7 11 : )
i -t - e -
T - ‘\ ‘!': N
i 555 Bulk ¢ - i
N ] e ]
] 33 [SS i e
=g N _| Stopped at 6&Q' g g
No ground—water encountered 8 i
7 7| Borehole backfilled with auger cuttings ‘ 1
: : R :;: , :
65— - ¥ b
70— -
- o
75— -
80— . i - 4
85— - , |
- o j
90— P L™ : I
4 . i
] i e_
] P ] §
95— co— : R
1 b i Ly
100— - . i
Note: SS stands for split spaon sample Sl
SCS ENGINEZRS s
3007AF 2 s
.‘.,"

X7

\—..\
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Proiect Name: Francania Technologic ‘roject | Loa of Boring No: B—6 : | Page 1 of 2
Logged/Checked by: EH WL Datum: None
Date: 04/27/93 Datum Eev: 1
Depth of Boring Below GS: 60 WL Below Datum
Driling Equipment: CME 535 ATD/Time: ’ Vi
Surface Elevation (MSL): Static/Date: |
5 = ] o G s - : R R SRR
s |9 =| s a8 2lan S Material Descriptian L - Comments
Q T o g J|L € E alQ E : 15 {32 &
L] o2 Q|E g 3 - |9 = ‘ {
a |lvoJdl@ols 0 = =2 !

| SP | Brown Sand, gravel, some fines, damp i

: : decreasing gravel, increasing fines, moist :

d

_ SM_| Brown with yellow hue Sand with fnes, trace gravel,
4 R A 1 ] moist | 5

— —d — % e
19 70 |SS ' . :

N CH | Brown, silty Clay, hard, highly plastic, moist d:

: N of . ; < :
Lo Bulk ™7 | yE
20 . -

7 Bulk g
25— - -

] B
30? 60 |SS| ~| mottled pale olive, orunge, reddish brown, dark brown-_

1. e B s
35— o= ; ey

. o
40— - ,

3 i :

i Bulk e i
45— - ity

- -

T o
50— ' . - o

Note: SS stands for split spoon sample
SCS ENGINEERS ===t

3007AG : 5 o -
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Proiect Name: Franconia Technoloagies Proi

(o]

| Loa of Boring No: 8-

| Page 2 of 2

Logg=d/Checked by: EH

WL Datum: None

Date: 04/27/93

Datum Elev:

i

Depth of Boring Below GS: 60' WL Below Datum
Orilling Equipment: CME 55 ATD/Time: ' Y
Surface Elevation (MSL): Static/Date: T
E | sl s | 2] = el
= _g‘ s E g *'é__é Q Q 2 . Material Description £ .Clo‘mtf?ents: ';
& |82 23 "2 g 3 =N 7} § b
Q |lvad|lmols n = " =X7) ‘
N 80 |[SS| | _| mottled brown, orange, and pale olive e Jia
. - | Bl
L
- - e ; ,,
- 4 - R
55+ Bulk - R
R ‘d I D S B )
. J — _.».i...‘.a- A .al...j_v._-..“«.._.-_.‘..........‘- m——-
k- . ' 1 ]
- - e o , >
. ] : ot o
= 30 [SS 'T S
| Stopped at 60’ T N
T No ground—water sncountared f L
. : - Borehole backfilled with auger cuttings b B
- I o o ;
B B ol
. fr e
- N i
70— I T e
75— —
. -
80— =
85— - |
90— =~ 8
95— -
100 ~ I i
Note: S8 stanas for split spoon sample 14
3007AH :
i
|
o p— i‘
¢ 55

e Gt AR N e
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Project Name: Francania Technologies P t. | Loa of Boring No: B=7 ! | Page 1 of 1
Logged/Checked by: £H WL Datum: None fet :
Dcte: 04/28/93 Datum Elev: i 3
Depth of Boring Below GS: 20’ WL Below Datum ° TS
Drilling Equipment: CME 55 ATD/Time: G e SR iR
Surface Elevation (MSL): Static/Date: 5
= T ” s
Ela | |s| w5 |5| = o |
£ |8 = g 44 Q B _ Material - Description ; Comments
a |do|33|8 g E o |QE I et
v @ o|l=29Q|E g 3 = | D > ! :
a |lod|lmols n = a|D>hn
i SP—| Gravelly Sand, some fines, decreasing gravel, darlnp gl b Ry
sc i
. 7] SPORION R
B N ‘ b it d
i " i B
? _ 2 SM | Brown Sand, some silt, moist J s -
¥] ¢ ] sl
10— ] SP— | Gravelly Sand, some fins, damp _
] 86 [SS Sy AR TS . ; i
|
_ CH | Brown silty Clay, hard, highly plastic, moist i
- - 3 : -4 i
15— -~ =13
. Bulk 4 > 4
] L | mottled orange, yellow, brown, and pale olive i
20 67 ISS
- . Stopped ot 20’ “ | i
i _| No ground—water encountered ; i
_| Borehole backfilled with aquger cuttings o
- 4 ' | I
25— — b
30 ~ T
35— - i
i d it ]
‘< -
40— - T
. . o ;
45— =
50— - e
Note: &S stands for split spoon sample i e d
SCS ENGINEERS ==
3007Al TR b T
N 57 i
H
8
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Proiect Name: Ffranconia Technolocies Pr L. | Loa of Boring No: B-—3 ! | Page 1 of 1 ' ; il
logged/Checked by: EH | WL Datum: None | g7 e i
Deoth of Boring Below GS: 60' WL Below Datum ' = ot : 1, '
Drilling Equipment: CME 55 ATD/Time: , reh ot {: i
Surface Elevation (MSL): Static/Date: ' ] % '
S =l ek %]y | a1
= |2 = g 53 =g P Material Description 7! Comments i | |
E- T o x J|lLe £ E B O E " i fie:q < % ; :
[ Q a 2 3 res g 3 - | N X | i i
a |lvJdldo|= wn =z =2 | g |
] SC | Clayey Sand, some gravel ,_ : E
|
| i CH | Brown silty Clay (decomposed shale), damp to moist |} 1
o4 S Pt ke i i
| ] 2 S L AN Sy il
Covd i - ~ 3 , !
i Bulk R s o e ;
10_: 7] auger cuttings contained .25" to .75" size shale i el it |
fragments (consistency fell between decomposed 7 i : e
7 - shale and very hard clay) ] ; q1s p i
o - 45 } i
- B R 7] t , :
15— -, I ¥ il
- o ¥ g
. ) 5 - - : . _A Py ; 2 i ke »'._..,.: T
20 i %9— ISS| i* | mottled, brown, pale olive, and arange, damp i | L K
2 Bulk g4 fipie 35 e
- 4 B : k
i \ e ' Pt : |
25 = e i vl
- 4 4 i i
. - - 1 |
4 \ 4 {
- ] ] e
S0 u | tiiy i
7 i v ! |
£ ]
] i i i IR 1B
. 4 4 £ ik
~ - i - { 5 s
: i
35— E = — i i
. A e ' JEE Rt ! 1Y
. Bulk i d: . fom das § b
- ' ' l . B ' ' b g i HeE
§iE H1a8 | 258
§ ; i | i
4O—_ 55 E ‘ -: mottled, pale olive, brown, and orange, moist __ ! j ,
- - : ] ! ér .
i o Ife it
i ' i % ) iy
45— o — - L Hk
- 1 b L I
7] - Bulk S b 1t ' 1
50— - - i i f
Note: &S stands for split spoon sample® ORAS : i :
SCST”ENGINEERS ; : 5
3007AJ R,
(e
TP D, A



Broiact Name:

Franconia Technologies Prt

Loa of Boring No:

Logged/Checkea by: EH

WL Datum: Necne

Date: 04/28/93.

Datum Elev:

Depth of Boring Below GS: 60'

Driling Equipment: CME 58

ATD/Time:

Surface Elevation (MSL):

Static/Date:

Notey»SS stands for split spoon sample

e o <« .
S - - aQ b' > - . T
= §a ;_‘_:, g E’E Q 83 . Material Description
Q
¢ 18223|2 g 3 g3k
a |loJd|l@ol= n = N =X7
. 2 o
Bulk
| :
‘f" . = <1
e - . ) “ %:,. by
60 7] 60 [SS 7 mottled pale olive, brown, and orange, maist : 9
| | Stopped at 60° S b
] .7 ] No ground—water encountered )
Borehole backfilled with auger cuttings ";, i| &
- o E %
65— =
-t 4
-4 I -
70— -
75— -
: ;
4 H
80— =1 7] i
o - e ?
o §
T 7 ] i
. i ! b B o
85— il Her i
: H 1 4 - o
— i - i
! ! :
| , . it
- : i ~ I
80— AR
. ; ¢ . !
I i ol
- ‘ 4 i
- - §
95— ] i — !
. | 4 S
i i
- ! - i
H _ !‘,
- - Ao A i
100 il - i
4

3007AK

< A RTINS K R B4 AT N e
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Project Name: Franccnia Technoloaies Proi . | Loa of Barna No: B-=9 ‘1 | Page 1 of 1

Logged/Checked by: &H | WL Datum:  None ih

Date: 04/28/93 | Datum Elev: ¥

Depth of Boring Below GS: 20° WL Below Datum! i

Drilling Equioment: CME 55 ~ | ATD/Time: | Bl

Surface Elevation (MSL): Static/Date: _ 3" i

[ — . < b SR TR AT A RTRE SaRe i

= :g__;‘ .- S %é é .y Mateﬁal Descriptian ;i

= 321232 §3 |S|8&

a |le8lmolE| wnz X2 i
i SP | Coarse brown Sand, trace fines, damp i

il

i i i

E g 7 gravelly, moist ]
5.‘{ A . —_: 3‘

i . ;

1 42 |SS] CL | Brown silty Clay, moist , _ "
10— - .f { i

| SC | Clayey Sand, some gravel, moist I :

4 Bulk - 3 i ek
157 o

i e i R | b
20 i

N _| Stopped at 20° : o

i | No ground—water encountered N

: - Borehole backfilled with auger cuttings
25— - (

i i 5
e ] |

. . I

= & 1 USRS 8¢ YR TI 1w
35— - ,

.l -1 -,
40— - |
45— —

-4 - ; !
50 - it ¢

Nota: 8% stands for split spoon sample i :

SCS ENGINEZRS == )

3007AL i ; ' il
L i PG

[ i -1 i

4 ; i ol
e &k

' | ]
N \ i 124




' LABORATORY

'DATA SHEETS'

T R ——

v




i - '
‘ B iy g, TRt O 4 A
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5 w430 R Fhiren s
; ~
) v
. o1 { : . i ' . ‘ ) : K it :
] . . - P ' &
PHASE | - LABORATORY TEST DATA
v B 3 1 A AN % il gl PSS ;v o i ' 5
. o " = ' ’ IR ] st b
5 4 PR oRAT LI A
< , .
. il 5 X :
. » . - ' 3 )
. A i
[; v ‘1, v
: fa
. i
VA, B
4 !
'TE',‘. T
: na : £y
Yz PR
.. | s A6
= :
4 L | Y te
P ae " PR
: 24 Coad i
] B i :
fre . iy
» ey ) % g
' 0
- w
w?
" SR 5. ok maeed A e
i
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enr

Project:
Source:

Material:

LAE !ATORY TEST RESULTS

1f£';

bog
l

h i
)

Franconia Technologie
i SoiL b ‘

Lot ¥

5 <A
p o

14

LY

BT

i
j o b

s Pr
1

As Noted Below %’ 23

[

ook B.% B ox g MLV

g iob g
L E

B
SRERREE
ojest i
CEERREE

i)

L I T O |

SR Y A U

s i | i
§ L

I D

[ !

1 1

C
|

i
S8 BRE

am

e

A

C

l

[ :

.+ TEST METHOD: ASTM D1140

¢

,i:

, D4318

o

, “+'Sample
‘ Source
Pl @ 15'-25"
B1 @ 25'-35'
B1 @ 15'-16.5'
pZ @ 10°-20°

, " Percent
! ' Minus #200 '

S

B2@18.5-200 {1l

B4 @ 30'-40’
B4 @ 38.5'-40'
BS @ 12°-20°
B5 @ 20’-30’
BS @ 30°-40°
B5 @ 40'-41.5'
BS @ 50'-51.5’
B5 @ 58.5'-60’
B6 @ 13'-20’
B6 @ 20'-30°
B6 @ 30'-40°
86 @ 30°-31.5'
86 @ 50°-51.5"
37 @ 13'-20'
37 @ 18.5"-20’
B8 @ 5'-15’

38 @ 30°-45’
38 @ 45’-60'
38 @ 40°-41.5'
38 @ 58.5"-60"

?_'»:,;69

TR~ L s

i ‘quuid”, 5
. ¢ Limit
i 62

76

83|
B1. 4,

., 95

81

Y gt

89

66

82 4.
071

85
69
91

95

86
94

77, !

79

87

65
97

l.a7 1"
1100 |

86

Index -
539 i
5147
o BO H
G- s 57

ae

lemarks:

w?

TERER
{ & o F
5:;.’5;
Pigiig
R
BEEE
H $od)
_}..

f

9 Plasticlty ze o [ |

43 L‘..‘;v”‘-...'.._...‘“ W
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N

Particle Distribution Curve.

U.S. Standard Sleve Slzes
3~ 2 1= 374" 1/2° 3/8° 1/4°#4 ya#10 #16 #30#40 #50 #100 #200 :
100 BT 10¢(

o~
~

80 ; 90

P

a

S

5 50 ' 50
i B

n

g

40 40

30 30

20 (20

,__ 10 : o : ‘_;._.;1 0

: : B 5 @ 40-41.5'

0,017

001_ ':‘_’-;‘
i Partlcle Slze (mm) 2

Thomas Hartlg & Assocnate‘
5 Prolect No 93 0592
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LA_ORATORY TEST RESULTS

Project: Fran._co}ni‘a_Tevchno_logi‘es Project

As Noted Below

. % .
‘C,‘ i { T

Source:

Material: ' .

; wS_ampIe._d By

:24¢Juﬁ§93 i

<E. Hoque/

SCS Eng

TEST METHOD: ASTM D1140, D4318

o4
L

4

% Sample

Source

Percent
Minus #200

Liquid
Limit

Composite "A": L l 80 Fueys ;73
B1 @ 15-25", B2 @ 10'-20’ & ' '
85 @ 12'-20°

Composite "B": A ‘ ' 88 A . 80 -‘ ‘
B1 @ 25'-35", B4 @ 20' 30' & '
B5 @ 20’-30° '

Composite "C": . 81 : e e 73 e

'B6 @ 12°-20°, B7 @ 12°-20" &
B8 @ 5°-15"

Composite "D": : -—-- { - 81
B6 @ 20’-30" & B8 @ 15'-30"
Composite "E":

= ! 83
B6 @ 40'-50° & B8 @ 30'-45’ ' ’

P SR P
G srsiaas %

Plasticity
~Index . .

49 B

Remarks:

~  Thomas- Hartlg and Assoc:ates Inc.

TATE RS TR 1 IE S AR

oottt i vt ad o o 0 o

3
1
i
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B
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s s




SAMPLE:

Source:
; Type:

RESULTS:

.

Material: _
Sampled By: SCS Engineers/ E. Hoque

Dry Density (pck)d

" MAXIMUV “ENSITY-OPTIMUM MOISTURE

(ASTM D698, METHOD A)-

9

Composite A: B1 @ 15-25’; B2 @ 10’-20"; BE @ 12' 20_ :

Bulk
Clay (CH)

Maximum Dry Density (pcf) = 102.4
- ‘.J '

“Optimum Moisture Content (%) = 21.5

_ Date:.

i
|

o
t

|

105.0 T — — .
; \ —ero Air Vojds*‘

100.0 ,\\

95.0 /4

90.0

85.0

17.0 15.0 21.0 23,0 25.0 -

Moisture Content (%)

_YAssumed Gs =  2.65

Project No.: 93-0592

W

fhomas-Hartig and Associates, Inc.

2

H
o

i

(il
]

H ’!"
i

i

T TS

il
HHE
i
&
B E
| g
iR &
M B
B
] {
R B
1 B

Y



MAXIMU DENSITY-OPTIMUM MOISTURE |
(ASTM D698, METHQOD A) ; i

oy D, -

<

‘SAMPLE: . , . ﬁ?te 1_2-May-"93>

<) SR,

Source: Composite B: B1 @ 25'-35'; B4 @ 20°-30’; B5 @ 20°-30’
Type: Bulk ' : _ : e
Material: Clay (CH) ' ‘ sy

Sampled By: SCS Engineers/ E. Hoque ek

ey, SRS,

RESULTS:

Maximum Dry Density (pcf) = . '98.9
d

R

B < " .
_Optimum Moisture Content (%) = - 20.7

o8

110.0

Zero Air V:oids*-

\
|

105.0

100.0

Dry Density <(pcf)d

~
\\ 4

15.0 7.0 19.0 21,0 23,0 bios.0 i |

Moisture Content (%) ' ‘ L e S s "t

95.0 o7

|
. * Assumed Gs = 2.65 |

Project No.: ~ 93-0592

't SRREA 2 y ; ; L

“Thomas-Hartig and Associates, Inc.

S 7Y i e

g



MAXI M DENSITY-OPTIMUM MOISTU. _ , -
'(ASTM D698, METHOD A) ‘ :
'SAMPLE: | b1 ' Date.
Sauress Composn:e C: B6 @ 12-20"; B7.@ 12'- 20'; B8 @5'- 15' ,’j
Type: Bulk ; i’
Material: Clay (CH) ' i

Sampled By: SCS Engineers/ E. Hoque

|
RESULTS: ; |
18
Maximum Dry Density (pcf) = : 100.5 §
S| i
'i:' E . 4’
: Optimdum Moisture Content (%) = 21.7 i
i
'
A
105.0 , ’
\ — [ero Aieroidsfw
e o PP e iren ey =
: / ‘ | \\ % i
g ' ) B :
Z 95.0
S L
o i
i {3 fiee
90. O .“‘I :
85.0 ‘ e P
Moisture Content (%) ! i
* Assumed Gs = 2.65
Project No.:  93-0592
W
"Thomas-Hartig and Associates, Inc. v

.._\




MAXIMUr  ENSITY-OPTIMUM MOISTURE .
| (ASTM D698, METHOD A,

SAMPLE:

Source: Composite D: B6 @ 20'-30’; B8 @ 15"-30'
Type: Bulkk =~ - '

Material: Clay (CH).

Sampled By: SCS Engineers/ E. Hoque

ESULTS:

Maximum Dry Density (pcf) = 97.7,
4 S

2 A .
5-‘0ptimum Moisture Content (%) = 24.7
" . )

Y e y

105.0

Zero Air ;'Voiids*-.

B e

Lot
J

100.0

590

Ory Density (pci)d

30.0 . ' e —

85.0 ke
20.0 22.0: 24,0 26,0, 28.0, " £130.05

Moisture Content (%)

* Assumed Gs = 2.65

Project No.: 93-0592

w?

i

Thf)mas-Hartig and Associates, Inc. :
o
“'\




SAMPLE:
Source:
Type:
Material:

Sampled By: -

RESULTS:

¥ !

Maximu“[n Dry Density (pcf) =

'_'_;;Opti'mum Moisture Content (%) =

MAXIMLUL |
N (ASTM D698, METHOD A) '~

e

Composite E: B6 @ 40°-50"; B8 @ 30'-45'
Bulk
Clay (CH) - -

DENSITY-OPTIMUM MOISTURE

17-May-93

¢ 93.0892

24 un-e

SCS Engineers/ E. Hoque -~~~

95.5

Y AET Y e i
.
- 25.7 :
s s '\
Faien i Dieoagp Py : i

ER

coa
|
1
LR PRI
‘”‘,{

i
i

B Harte!

AT

b o

Hysdrauiic

_Cradiene . Permsebitty

100.0

~{ero Air deids*“

{rnraisen

i)

2.[.427 5 _A_?"',G_gs{, o)

9.1

PR DEOS
il

30.0

Dry Densi1ty (pcf>d

4
i
li§
|

85.0

80.0

20.0

24 1) 26,0 28.0

Moisture Content (%)

22.0

* Assumed Gs = 2.65
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LABOK. .TORY TEST RESULTS

Project: Franconia Technologies Project

Source:

Material:

As Noted Below

- Sampled

Project

1
. Da
g

;

No; ‘
te:

By:

E. Hoqﬁe/

1930592

24-Jun-93

i
B

TEST METHOD: ASTM D5084

" SCS Eng.

' Initial
Dry
Density

(pcf)

Sample
Source

Al 94
A2 97
B1 99
B2 94
c1 96
D1 98
E1 97

E2 91

Initial
Sample
Volume
(cm*3)

Initial
Moisture
Content(%)

Final
Sample
Volume
(cm*3)

26 * 446.360
20 451.823
19  451.185
23 ‘453.051
25 i 453.550
22 453.167

24 454.584

28 453.613

451.947
480.053
505.384

474.240

458.034

473.458

478.154

492.525 .

Sample

Consolidation

Pressure
{psi

10

10

10
20
20

20

1

. 2'3.137;: o

123.208 3

!

123.099

123.049 0
i { IS T bl e ki

13.813

{
1
i
i
i
d
)
1
}
i
i
{
1

23.009 .

123137,

Coefficient

:Hydraulic : - Of
Gradient

linfin) -+ (cm/sec)

P Wi

1.6E-08
. 2.4E-09
 3.2E-09

3.2E-08

. 6.1E-07

Permeability L
123.427 © i ' 6.8E-09
1.0E-08

- 1.7e-08

arks:

e

~ Thomas-Hartig and Associates, Inc.
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Project: Franconia Technologies Project

Source: Franconia-Northwest Corner
Landfill Site -

Material: Silty Sand and Gravel

Sampled_“B_y_:,;

- Project No;i

GRADATION AND F STICITY INDEX TEST RESL  S-

Date:

4

13Jun:93,5 .

E. Hoque/...;

#8

76 -

930592,

 SCS Engineers, ;|
Supplier: Sample Date: 1 0:Jun-93. |
4 i e o
; . 3 ’ Lab No: ...
€ ¥ e
TEST METHOD: ASTM C117, C136, D4318
SIEVE | PERCENT 4 SPECS. "
SIZE PASSING I © MIN - | ' MAX f
3" ' 100 - " ’
o 100 \ 3
11/2" 100. LIQuUID §
1" 97 LIMIT: | . |
3/4" 97 T )
1/2" 93 PLASTIC|»
3/8" 91 UMlT’,;! 4‘
1/4" 88 i = ;
#4 86 . PLASTICITY},

#10

73

#16

62

INDEX:

" Non-Plastic - -

s gt sy

#30 42
#40 31
#50 21
#100 11
#200 6.6 :
! ;
ks: o

&

w*

- Thomas-Hartig and Associates, Inc.
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S



GRADATION ANL LASTICITY INDEX TEST RE JL

Project: Franconia _Technolbgies Project - ‘ Project No:

Source: Franconia-South Central ' : Date: 1,3‘9'“."‘93 it
Landfill Site | B
Material: Silty Sand and Gravel Sampled B‘y:- 'ESHoque/
t . SCS Engineers *

Supplier: : Sample Date:': 10-Jun-933 "
o b e o

sk

A .

Lab No:* 17

TEST METHOD: ASTM C117, C136, D4318 ‘ '

R e

SIEVE PERCENT SPECS. o
size |-passng | MmN | o wmax | 0
3" 100 Lo é
2~ 100 | e s
T et Y ey e [N
1 100 i V1 e o e
3/4" 97 | : e
12" | 95 ' PLASTICS
3/8" 93 | LIMIT:
14" |' 90 | | - T e
#4 86 PLASTICI:TY\"' : i
#8 77 : IND;Exf'.~ " Non-Plastic "
#10 75 b )
#16 . 66 : i
#30 45
#40 32
#50 20
#100 | 9
#200 5.6

narks:

w?

~ Thomas-Hartig and Associates, Inc. .

55 .




~ Project: Franconia Technologies Project

RN

Source:
Material:

Supplier:
51
)

SRS Site

Silty Sar)dand Gra

¢ b

vel

GRADATION AN PLASTICITY INDEX TEST h.

" Project No:

Sampled By:

JULTS

¢
LN ‘
o

i
Sample Date:

i

930592
Date: 13-Jun-93
E Hoque/

. SCS Engineers
10-Jun-93 .

ded

TEST METHOD

: ASTM C117, C136, D4318

Lab. No: Wiy

SIEVE
SIZE

PERCENT
PASSING

SPECS.

MIN

MAX

3"

100

2"

100

11/2"

100

1"

98

3/4"

97

1/2"

95

3/8"

95

1/4"

94

93

89

#10

87

#16

81

#30

65

#40

54

#50

41

#100

19

#200

9.4

{
1
i

|

LQuip
LMIT:

PLASTIC
LUMmIT:
1 ey

PLASTICITY GNEae

INDEX:

%.
i
il

& Non-Plastic ;

emarks:

\‘b

Thomas-Hartig and Associates, Inc.
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Project:

Source:

Material:

Supplier: '

Pl
A

s s

GRADATION AN.

Franconia Technologies Project

- Sample S-1:i Treipng o

Silty Sand and Gravel

JLASTICITY INDEX TEST RE

Pro;ect Nok.f,.

;JLTS
i

Da e.4.13-Jun-gC§r3
i
‘ o

Sampled, By.
M,

Sample D:ezté.

E.p Hoque/ af

. SCS Engineers
10-Jun 93“"”‘"‘”'""

Lab No:' |

Leqi.

*' TEST METHOD: ASTM C117, C136, D4318, 02419? i

vyt by

SIEVE
SIZE

PERCENT
PASSING

SPECS.

MIN

MAX

3|l

100

2" .

100

11/27

100

1!!

97

3/4"'

94

1/2"

91

3/8"

89

1/4"

85

#4

83

#8

75

#10

73

#16

65

#30

47

#40

36

#50

26

#100

12

#200

" 6.8

!
|
|
!
|
A
i
i
|

Lauip
LIMIT: .'

w;.'.

' ¢

PLASTICITY

PLASTIC /it
L LIMIT: :

" Non-Plastic

R RRTAPBR R Y o

A R NN Y S

lemarks:

§

-\

w?
~ Thomas-Hartig and Associates, Inc.




Project:

Source:

Material:

LA RATORY TEST RESULTS

Franconia Technologies Project

Bench Scale Testing And Mix Design

Projé

| Date:.:i;24-,lun-‘9‘3_ '

¥

Samplev By E. Hoque/

ot No: 93-0592

ra

bE4 e g

TEST METHOD: ASTM D1140, D4318

'SCs Eng._

? Sample
Source
Cc-1.
MD-1
MD-2

MD-3

MD-4

Percent
Sand Added

Percent Liquid

30
45
60

70

Minus #200 ‘ Limit

g6 . 7

e e

47 . - | 55
a7 ' 43

30 L i et - 50

i i
f
i

i

Plasticity - Sand

Equivalent .

Remarks:

\\k

Thomas-Hartig and Associates, Inc. -

T SO

e R "—s"/iz/"\ - iorrerae,

\\

-t

i
3]
Il
1
]
ith
i
i
!
H
H
13

-t



AMPLE:

Source:
Type:
Material:

Sampled By:

ESULTS:

3 B (o
Qptimum Moisture Content (%) =
k3 w ?

110.0

Dry Density <(pcif)d

Maximum Dry Density (pcf) =
u N

115.0

MAXIMUN  NSITY-OPTIMUM MOISTURE

(ASTM D698, METHOD A) '

MD-1
Bulk by
Sandy Clay (CH) -
SCS Engineers/ E. Hoqu

P |
(- A

108.6

17.6

2iied’

i
; §
| P sPen
4 S5
11: P
1]
(e
Pt
B [P e T | S

: \<"—Zero Air Voids*

105.0

//"‘\\

100.0

.

9%,

12.0 16.0 18,0

Moisture Content (%)

14.0

'* Assumed 'Gs" &= 2.65

Project No.: 93-0592

w?

Tfmmas-Hartig and Assdciates, Inc.

7o

20,0
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[

o

iSAMPLE:

Source:
Type:
Material:

Sampled By:

RESULTS:

~MAXIMU"" DENSITY-OPTIMUM MOISTURE

MD-2
Bulk

"(ASTM D698, METHOD A)

Clayey Sand (SC)

Maximum Dry Density (pcf) =

P

o,

Dry Density (pcf)

? _ Optimum! Moisture Content {%) =

SCS Engineers/ E. Hoque

113.5

156.5

120.0

Zero Air :\/bids* i

115.0

-z

110.0

'

105.0

100.0
10.0

12.0

* A

14.0 16.0

Moisture Content (%)

ssumed Gs = 2.65

Project No.: 93-0692

w?

" “Thomas-Hartig and Associates, Inc.

8.0 [l 20,0+
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e - MAXIMUM D""'SITY-OPTIMUM MOISTURE

.STM D698, METHOD A)
PLE:

Source: MD-3 »

Type: Bulk -

Material: Clayey Sand (SC

Sampled By: SCS Engineers/ E. Hoque

JLTS:

Maximum Dry Density (pcf) = - 115.0
. d
Oﬁii_mum Moisture Content (%) = 14.8

-
3

Date: | 4o

120.0

EEEAN

Dry Density (pcf)d

110.0 * _ : _ \

E=
.

105.0

100.0
10.0  12.0 - 14.0 16.0

Moisture Content (/)

* Assumed Gs = 2.65

Project No.: *  93-0592

w?

Thomas-Hartig and Associates, Inc.

18.0

240un93
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AMPLE:

Source:
Type:
Material:

Sampled By: -~ - SCS Engineers/ E. Hoque-

zSULTS:

MaximumuDry Density (pcf) = . L 11 7.9

.
3

Qptimum

Dry Density (pcf)d

MAXIMUN.  ENSITY-OPTIMUM MOISTURE i
g ~~ (ASTM D638, METHOD A)

MD'4.“*:‘ et TEr e g I TR |
Bulk , .

©24-Jun-93

SaRI-0ne2

OEadul-92

Clayey Sand (SC) B - i : ﬁm»

Srnpied By

4 . '
Moisture Content (%) = - 13.7 »
huee & o : R

4 -

125.4

7

Zero Air”Voi:ds"'

i

i

f
il

120.0

Sr1aARNg

B
B ‘-:"

115.0

110.0

105.0 e
9.0 11.0 13.0 18,0 ..17.0 . oH19:088

Moisture Content (%)

| Assumed Gs = 2.65

i Y 4 sy e vt et

Spogny st My deaidio
Velanfsradiant

Salinjing e

SREYLE S

i e i
B Henue:

T R
v 7-‘; A
oK J SN oo d& Tt Al ,&:; i
O P v oA R . O R T R AT NN
; g s

b i R 2104 s e | e e

_ Project No.: 93-0592
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Project:

Source:

Material:

-ABORATORY TEST RESULTS

Franconia Technologies Project

As Noted Below

: Projéct No: -

§on

Sampled By:

 93-0592

| Date: - 06-Jul-93

E. Hoque/

TEST METHOD: ASTM D5084

1

' SCS Eng.

v g ",‘

Sample
Source

MD-1
MD-2
MD-3

MD-4

Initial
Dry
Density

(pcf)

104

108

109

712

- Initial

Moisture
Content(%)

Initial -
. Sample
Volume

(cm”3)

Final
Sample
Volume
(cm™*3)

&
16

N
14

13

12

447.389
452.741
450.245

450.644

466.928
© 465.293

452.505

456.585

PressQre
" (psi)

i
s L

25

Sample {5
Consolidation -~ Hydraulic -
... Gradient -

" (infin)

Lo

15

1851 93,192 1

10} “95213.910°

23.379

""13.889

Coefficient
of ;
- Permeability
 (cm/sec)

1.2E-08

 1.2E-07

'~ B.OE-06

P o1.7E07 |

i

Remarks:

‘b

Thomas-Hartig and Associates, Inc.

o
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DErFARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA

FIELD ENGINEERS REPORT

s

Mine _ THE SELF BENTONITE MINE Date September 9, 1957
District MOHAVE COUNTY Engineer Tewis A, Smith
Subject:

Location of Mine: 2 miles Fast of Needles, California, on the Arizona
side (T16N R21W, Secs. 35-36).

v _
Owner: Je. Self, Blue Line Motel, Blythe, California.

Mr, Self stated that it had been tested and found to be satis-
factory by Union 0il Company people. Some cleaning would be
requirede.

He said that since little has been done except a few test pits
he would have to give us more complete information at a later
date. It is just now being located and little is known of its
extent. Later he hopes to have some test drilling done on it.
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DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA

FIELD ENGINEERS REPORT
\/
Mine THE SELF BENTONITE MINE Date September 9, 1957
District MOHAVE COUNTY Engineer  Tewis A, Smith

Subject:

Location of Mine: 2 miles Bast of Needles, California, on the Arizona
side (T16N R21W, Secs. 35-36).

v :
Owner: J. Self, Blue Line Motel, Blythe, California.

Mr, Self stated that it had been tested and found to be satis=

factory by Union 0il Company people. Some cleaning would be
required.,

He said that since little has been done except a few test pits
he would have to give us more complete information at a later
date, It is just now being located and 1little is known of its
extent. Later he hopes to have some test drilling done on it.



	SelfbentoniteMohave311a-0001
	SelfbentoniteMohave311a-0002
	SelfbentoniteMohave311a-0003
	SelfbentoniteMohave311a-0004
	SelfbentoniteMohave311a-0005
	SelfbentoniteMohave311a-0006
	SelfbentoniteMohave311a-0007
	SelfbentoniteMohave311a-0008
	SelfbentoniteMohave311a-0009
	SelfbentoniteMohave311a-0010
	SelfbentoniteMohave311a-0011
	SelfbentoniteMohave311a-0012
	SelfbentoniteMohave311a-0013
	SelfbentoniteMohave311a-0014
	SelfbentoniteMohave311a-0015
	SelfbentoniteMohave311a-0016
	SelfbentoniteMohave311a-0017
	SelfbentoniteMohave311a-0018
	SelfbentoniteMohave311a-0019
	SelfbentoniteMohave311a-0020
	SelfbentoniteMohave311a-0021
	SelfbentoniteMohave311a-0022
	SelfbentoniteMohave311a-0023
	SelfbentoniteMohave311a-0024
	SelfbentoniteMohave311a-0025
	SelfbentoniteMohave311a-0026
	SelfbentoniteMohave311a-0027
	SelfbentoniteMohave311a-0028
	SelfbentoniteMohave311a-0029
	SelfbentoniteMohave311a-0030
	SelfbentoniteMohave311a-0031
	SelfbentoniteMohave311a-0032
	SelfbentoniteMohave311a-0033
	SelfbentoniteMohave311a-0034
	SelfbentoniteMohave311a-0035
	SelfbentoniteMohave311a-0036
	SelfbentoniteMohave311a-0037
	SelfbentoniteMohave311a-0038
	SelfbentoniteMohave311a-0039
	SelfbentoniteMohave311a-0040
	SelfbentoniteMohave311a-0041
	SelfbentoniteMohave311a-0042
	SelfbentoniteMohave311a-0043
	SelfbentoniteMohave311a-0044
	SelfbentoniteMohave311a-0045
	SelfbentoniteMohave311a-0046
	SelfbentoniteMohave311a-0047
	SelfbentoniteMohave311a-0048
	SelfbentoniteMohave311a-0049
	SelfbentoniteMohave311a-0050
	SelfbentoniteMohave311a-0051
	SelfbentoniteMohave311a-0052
	SelfbentoniteMohave311a-0053
	SelfbentoniteMohave311a-0054
	SelfbentoniteMohave311a-0055
	SelfbentoniteMohave311a-0056
	SelfbentoniteMohave311a-0057
	SelfbentoniteMohave311a-0058
	SelfbentoniteMohave311a-0059
	SelfbentoniteMohave311a-0060
	SelfbentoniteMohave311a-0061
	SelfbentoniteMohave311a-0062
	SelfbentoniteMohave311a-0063
	SelfbentoniteMohave311a-0064
	SelfbentoniteMohave311a-0065
	SelfbentoniteMohave311a-0066
	SelfbentoniteMohave311a-0067
	SelfbentoniteMohave311a-0068
	SelfbentoniteMohave311a-0069
	SelfbentoniteMohave311a-0070
	SelfbentoniteMohave311a-0071
	SelfbentoniteMohave311a-0072
	SelfbentoniteMohave311a-0073
	SelfbentoniteMohave311a-0074
	SelfbentoniteMohave311a-0075
	SelfbentoniteMohave311a-0076
	SelfbentoniteMohave311a-0077
	SelfbentoniteMohave311a-0078
	SelfbentoniteMohave311a-0079
	SelfbentoniteMohave311a-0080
	SelfbentoniteMohave311a-0081
	SelfbentoniteMohave311a-0082
	SelfbentoniteMohave311a-0083

