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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 03SEC 
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: OS/25/94 

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

VERBAL INFORMATION SUMMARY 

Information from: Vern Eaton 

Company: 

Address: 
City, State ZIP: 
Phone: 

MINE: 

ADMMR Mine File: 
County: 
AzMILS Number: 

Kingman 

Self Bentonite 

SeIf Bentonite 
Mohave 

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: 
City, State ZIP: 
Phone: 

MINE: 

ADMMR Mine File: 
County: 
AzMILS Number: 

2731 Louise Avenue 
Kingman, Arizona 86401 
602-753-6899 

Self Bentonite 

Self Bentonite 
Mohave 

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 
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United States Department of the Interior 

FISCAL Y"'...AR 9 4 

BLM - Yuma District - Current Projects 
(January 1995) 

HAVASU RESOURCE .n.REA (AZ054) 

Document Project Project Project Decision Project 
Number Name Type Location Date Lead 
EA-10 , Beaver Mine POO Minerals T11N, R16W 9/95 Taylor 
Remarks: On hold pending COE permits, currently operating under Notice pending COE 

CX-12 
Remarks: 

La Paz County FOPs Minerals T9N, R19W 2/4/94" Taylor Dear Public Land User: 

i 

BUREAU OF L\ND \L-\~AGE~IENT 
YUMA DISTRICT OFFICE 

3150 WI~SOR .\\,ENL'E 
YUMA. ARIZO,,"", 85365 

Pll)EIN_ 
AMEIIICA_ 

.- -- . 
IN REPLY REFER TO: 

1792 (050) 

January 25, 1995 

EA-17 Eaton Bentonite Sale Minerals T7N, R19W 7/95 TaYIOr ~ ' 
Remarks: On hold per applicant's request, project size now less than 5 acres. ~ 

To help keep the public informed of activities occurring on public land in 

EA-21 Barlow Lease Lands TIIN, R18W 9/7/94* Montgomery 
Remarks: Trespass resolution of portion of residence; AZA-24423 

~~-56 AZ Salome Pink Marble Sale Minerals T4N, R17W 8/95 Taylor 
Remarks: Small material sale near Brenda; on hold per applicant. request, will need 
tortoise mitigation. 

EA-58 
Remarks: 

EA-62 
Remarks: 

CX-66 
Remarks: 

EA-70 
Remarks: 

EA-73 
Remarks: 

Topock School R&PP Lands T16N, R21W 5/95 Montgomery 

E.Cactus Plain WMP Wilderness T8N, R16W 9/21/94" Bobinski 

GOaa Commercial Lease Lands T21, R21W 6/9/94* Montgomery 
Conv'~rsion of old Reclamation lease to FLP!-f..A AZA-28630 

~avasu ~eigh~s Water Project Lands T14N, R19W 4/95 Montgomery 
Awaiting clearances for realignment of original application 

Bullhead Post Office Withdrawal Lands T20N, R22W 12/29/94* Montgomery 

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 ~avasu 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, 

II' i J (' _ fI) E10! ~ \ L(~ 4;0~1 ~ I 

~ . I + .-Judi th I. Reed 
\. "V I Yuma District Manager 
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_1~~ SHB. ,GRA, INC. 
1~~ Engineering & Environmental Services 

'3232 West Virginia Avenue 
Phoenix, Arizona 85009 
Phone: 602-272-6848 

........ t -...- (FORMERL Y SERGENT, HAUSKINS & BECKWrrH) Fax: 602-272-7239 

TRANSMITTAL 

TO: ___ M_r_._V_e_r_n_o_n __ E_a_to_n __________________ ___ Date: _______ 1_1_-_2_5-_9_2 ______________________ __ 

2731 Louise Avenue 

ATTN: Vernon Eaton 

ca 

We are: 

§ transn:itting 
returning 
separately 

Project: ___ E_a_t_o_n_C...;..;l~a;.;..:y_D_e"'_p.;;..o s.;;;..;~;;;;.;· t~ ____ __ 

Job/Proposal#: SHB Job No. LT92-3888 

Transmittal #: _____ 1 ___________ __ 

Reference: Pi t Sampling 

For your: The following: 

~ 
review & comment 

, information/files 
approval 
signature 
as requested 

boring logs 
calculations 
design charts 
progress reports 
laboratory results 
plans 
specifications 
other: -----------------

I Copies Date Description I 

I Delivery by: 

~
Hand Delivery 
First Class Mail 
Registered Mail 

I Remarks: 

Copy to: Addressee (1 ) 
File 

§ Express Mail 
Courier Service 
Other: 

D Return Receipt Requested 

By: James E. Weaver, P. E. : 
----------------~------------------------

~AGRA 
E",rh If, Enwmnm,."rnf r.rmm 

~ .. : 



HOLE 
NO 

~IT ~MPLE 

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 

- --\ 
\ 



PROJECT: 

SAMPLE: 

SERGENT, HAUSKINS & BECKWITII 
CONSULTING GEOTECHNICAL ENGINEERS 

EATON CLAY DEPOSIT 

PIT SAMPLE 

JOB NO. 

w.O. NO. 

LAB NO. 

DATE 

PERMEABILITY TEST (EM1110-2-1906/SW846-9100-1986) 

FLEXIBLE WALL PERMEABILITY (ASTM D5084-90) 

WET DENSITY 

DRY DENSITY 

VOLUME 

INITAL MOISTURE 

MOISTURE @ SATURATION 

HEAD Q TIME 

inches PSI cc sec. 

20.00 30 o 88200 

20.00 30 o 170100 
\ 

20.00 48 o 79200 

19.99 30 1 82800 

113.7 

83.2 

332.908 

34.5% 

36.7% 

K 

cm/sec 

O.OOE+OO 

O.OOE+OO 

3.02E-11 

1.10E-09 

pef 

pef 

ce 

K 

ft/yr 

O.OOE+OO 

O.OOE+OO 

3. 13E-05 

1. 14E-03 

LT92-3888 

1 

1 

11/20/92 



SERGENT, HAUSKINS & BECKWIm 
CONSULTING GEOTECHNICAL ENGINEERS 

PROJECT: EATON ClAY DEPOSIT 
LOCATION: SAMPLE PIT 

MAXIMUM DRY DENSITY 
OPTIMUM MOISTURE CONTENT 

ASTMD698 

90.8 PCF 
29.2% 

METHOD 
CURVE 

DATE 
JOB NO. 
W.O.NO. 
LAn NO. 

MOISTURE. DENSI1Y RELATIONSHIP 

11/6/92 
LT92-3888 
1 
1 

A 
A 

98~--~----------~--~~~--~--~--~--~ 

I 
c 96 ··············1···············j··············+··············1···············j··············+·········· .~ ............... ! .............. + ............. . 
LL !!!!!!!!! G 94 ··············i···············j··············f··············i···············j···············t·············+· ............. ; ···········f·············· 

~ : :···:·::::·:·:[-.. ::::··:·:··I::: .. :· .. :: .. ·j·:::::::::·::·1··::· .. ::::···I:· .. ::::::·:::j::::::···::···I·:·:·;.::·:·I·:·::;:::·:-j.-::::···_::: 

; : ::·:····:::I:::::···:·:·::I:····::::::::l:·:::·::·::·!:·:·::: .. :·1:······:···:·:1·::··:::·:··:·1:·::::··:·····1::::::::::: .. :1··::::::·::··: 

M+---~--~--~---r--~--~---+--~--~--~ 
'l2.00/0 24.0% 

23.00/0 
26.00/0 28.00/0 

25.00/0 27.0% 29.00/0 
PERCENT MOISTURE 

30.0% 320% 
31.0% 



SERGENT, HAUSKINS& BECKWITH 
CONSULTING GEOTECHNICAL ENGINEERS 

PROJECf 

SAMPLE 

EATON CLAY DEPOSIT 

PIT SAMPLE 

HYDROl\fETER TEST REPORT (ASTM D-422) 

JOB No 

W.O.No 

LAB NO. 

DATE 

WEIGHT OF SAMPLE DISPERSED 

PERCENT PASSING #10 SIEVE 

51.62 

100.00 

SPECIFIC GRA VITI' OF SOLIDS 

PARTICAL SIZE (DIA. mm) 

PERCENT SAMPLE TESTED 

PERCENT TOTAL SAMPLE 

CALCULATED RESULTS 

0.0348 

93.6 

93.6 

0.0248 

91.7 

91.7 

0.0159 

89.9 

89.9 

0.0094 

84.4 

84.4 

0.0068 

80.7 

80.7 

0.0050 

73.2 

73.2 

SIEVE ANALYSIS AFTER HYDROMETER ACCUMULATED % PASSING 

#200 

100 

100 

#100 

100 

90- ...... ... . 

{!) 00- ......... . 

~ 70-······ ···· 

~ 60- · ·····V~ 
~ 
~ fiJj ... . 
M 40- ......... . 

~ :D- ...... ... . 

~ 20- ...... ... . 

10- ......... . 

#50 

100 

#40 

100 

#30 

100 

PARTru SIZE DlSTRBl.JTDJ CLRVE 

i-'" 

V~··· 

#16 

100 

. CX)1 mm .01 mm #200 ~~30 #10 #4 .5" 1" 2" 

PARIlCLE SIZE 

#10 

100 

0.0026 

60.4 

60.4 

LT92-3888 

1 

1 

11/9/92 

2.908 

0.0012 

42.0 

42.0 
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July 2, 1993 
File No. 10.93007 

Mr. Stephen B. Smith, P.E . 
. Project Manager .. . _ _ 
Waste Management of Arizona, Inc 
2425 South 40th Street .' ,', 
Phoenix, Arizona 85034 

Phcenix, PoZ 85C08 ' . 

~ 
:.a Subject: Final Report , 

PrS-Construction Borrow Source Evaluation 
Soil Liner Construction 

• " J ~ ' ... 

- " .. ' . ", 

Franconia Technologies Project ' ~ ·l .. ~>·~~·~~'t.: · .:V j. ' .' " 11 !o t-

. .' .... 
·7 

Franconia, Arizona 

Dear Steve: 
! ~ 

SCS Engineers (SCS) is"'pleased to submit four (4) copies of the fi'nal report of our , • 
evaluation of a borrow sburce for construction of soil liner for the subject project: This ) 
report presents background information, site surface conditions of the borrow , area; a l,; " . 
,description of SCS's field' work, a description of subsurface conditions encolJntered ", 1 ';~ 
during the field exploration within the borrow area, the results 6{laboratory testings of " , 
soil samples, and our conclusions. ' " j; ': ' ',' 

, . : . if.. . ! .!~ /.< . ol ' •. ~." ~ ..... I ·;:~ 

cc: Vernon Eaton 
, :, 

EHITDW:pkb 
proj-2.1f\93007fin.rpt 

• , • : ~ • I 

\ '- . : 

Ch icago 
pr.oenix 

Cincinnati Oolumbus 
San Francisco r" Seartle 

: r ; 

Kansas City los Angei'2s 
Tampa Vancouver, B.C . 

\ _., 
\ 

:: 

r 

~ :: . ,: ~X": ' .~.~;; 

' ''· il·~ ·~I-·:~:··~~~t > •. ' . 
0:~~i:;;!n ;~~rOik li ' "",.~~'::" ' -
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; '. SECTION 1 

INTRODUCTION 

. ,~ ; ". 

The proposed Franconia Technologies Project (FTP) will be located at Section 8 ° ( ;·:r.<, 
Township 16 North and Range 19 West in Mohave County, Ar!z:~na'dtr~~ , F,;I;el r'jlt'~:' .' 

'-I ' consist of a land fill. a soil reg eneration facility, and a recycli ng ,f,~,cHity ;;i8 ther, a~cill~ry : .' 

features will include railroad spurs, an access roadway bridge, a:·pave.d. access road .,. 
• - , • ~ " ; \- , . , , ... ~ . : . ' • J' , ~ : ~ -:: 1' .: . ., . 

from Interstate tiighway 1-40, an internal, access road, peril1let~r 1 9~ai.r:'~~~ . ch~<~~~I~~.j l ' ' 

and screening berms. A brief description of the Franconia Lan~~iin :(~I~~.~ i ~n~ , S~iL"; ' f e:~t 

~egenera_ti?~ _~it.e(~RS), are provided, below. ' . ... ,' -" .' . ", : '" ~,:,';i: ,i lt ' ~;r:~~~f::~:'::~'f'~J:: 't;:y _ ,_ ...... ___ . 
FRANCONIA LANDFILL. ' ; \ 1 d;.!! t~ h:.\~~;~t'~1' il ~ '~n!J9 (·h/~tj· . 

~t ' ... .. '.'::; 1,1."'; ~· ., ~ ·.~::.;~~i~,{,!gf,:.'1;:~" ": '.: i :'~'; '{",\: . . , ;. . .. ..... {; .. :.::;, . 

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. )"he landfill bottom will be '. " 
l : 

approximately 40 to 45 feet below the existing site grade; the side slopes are ' . 
. - .... - .- . . .. _--- .. ,.--- .. ----" .. .. - -_ .. -. - .. . _. ..... . - . __ .. .. _.. . ..... . _ .. __ . :i" - .-; ... _-': .. _ ..... , .. . : .. ... __ ... - ... . _.~._. ' .. _ . . .. .. . ~-" "" -

anticipated to be three horizontal to one vertical (3: 1). The landfill containment system .' ' 
, : , I ~ ;, ..... ~ ! ; I I' f, I .,' " , \ , ~ , . \;:i 1..,,: 

is proposed to consis'~ of a double liner system, including a 24 inlc~ : ~~i:~.~}~P~J?~~~.~~.v · 
low permeability (pe~meability less than 1 x 10.7 em/sec) soil Iin~r ,overlain by a 60 mil 

' . ; f" . I; ', .. .. \ .... , .; j , . 

thick high-density polyethylene (HOPE) geomembrane liner. At the base of the landfill, , 
. • I ~! . '~' :i' r . :.) r l . ~ ', ,!, ( . . ... . }'; . ~ ",t~' 

the HOPE .and soil liners will be separated by a leak detectionsystern ,consisting ,of. a ;12 
, . '. . II' '. ~~ , .. J r '$ t ' . i' :" f. : .... ' , ) ,j • 

inch thick drainage layer separated by a .12 ounce per square yard (oz/yd 2
) .geotextile '. ' 

. !: I i I .; , ~ .. ' ~j ... .l i p, ' .... r t t·.l i 'Ct 'j'. . . 

fabric below the HOPE liner ~nd an 8 oz/yd~ geotextile fabric ab~ve,:.~~~ ~~oi' ~ir/~r ~ ) ,~·~ ':~\ .' 
Above the 60 mil HOPE liner, there will be a12 oz/yd~ geotextil~, fapric, a .. ~ 2 inch thi~k '" 

. ' ~ . : : . , . ~ " \ t J:. ; ; .( t I. "Ii t ,f ~ ~~~ ~ ~ ... .; t .' I ~f i • • 

drainage layer above the 60 mil HOPE liner, an 8 oz/yd2 geotextile, and a ,12 inch thick ·, ',' 
. ' ,' ~ ," . ,'i ' '"' ,t \ I it \ t \ ... 1 ~ •. ~. t "~ . e ,:.' ~ ~. . • 

protective cover. I !he sidewall liner system will not have th~ J 2(i.~:9~ \t~!f,k ~~~.' '1~~~~.;; } ': . '.' 
. I " . , ; ,:' ;-.-',' ::;~ .. ~' . '. :. ,: ' :;;:'\ . :. ,.: . 

laye~ as part of the leak detection and leachate collection sy.~~e~., n~6,: ioJff4;: S ~l~};'i"~~{nt :.i 

"; ' .. , !,' " ". . " .' ,,' I; '''' + 1 ',: , \\i:h;;t~tii1t1~t tt,," , . 
The leachate ,collection syster:n will consist of 12-inch diamet~r : HOp,E ; sump , ris~ri P'P~$ ,. . " 

, . • ,. !, . j l ~ • 1 t .. ' ' :' I; l.. ~ i : t ,; ...... t L J • \...,l ( . • r; ,~ ... ) . \ . , 

hydraulically ~onnected to the leak detection layer and upper, ~~~!~~g,~ (,~~Y~r.t.~Ja~~~, . i::i~;.,: t .' . 
leachate collection sump will be 10 feet by 10 feet with a depth' of 2 ,feet. ;\The landfill .'.' 

• l ' .1- .' ~S' '. II~ '" '- ........ itt .~"'- \ ,) ., ~ V ~ ~, ~ v . f . 

will have a leachate evawration pond constructed of a composi~e , E~~rbs.yste~.nn~r'~:· " .. , :. ' . 
. @ . 

• !i ' . f:.:r .. 
1 

t ' 

:; 
" 

, ,i " 
, . ~ . # ' .~ ~ l. 



· ··- ···· i~";iil;~1,:{J~~~f~i;:i,,·.~.·.· '. 
consisting of 24 inch low permeability soil liner and a 60 mil thick HOPE geomembrane, ". ' 

SOIL REGENERATION SITE 

The proposed Soil Regeneration Site (SRS)will be constructed o~ appr~,ximately ~9 1 ."; '" 
. I ! ~ , 

acres of land divided into 12 cells, and is anticipated to be capable of processing 165 . 
~ , :: . ' ". .'. ~i '., , 
~ to 5,000 tons/day of solid and special wastes. The SRS will accept tree trimmings, ~ 

grass clippings; toad waste, and garden waste to be blended a~J pr~c'~~sed :'~ith soil ;' 
. . ii . 

. :' ' , ' ' ~ . 

to produce top soil or d~ily, intermediate, or final cover. The cOf1,tainment system for , '. . ;: , . * ' (:, 
the SRS will consist of a 24 inch thick compacted low permeabili,ty soil liner overlain: by ~ ' : 

. 1 ' . 'i ' ... ~. '... . " ~ " ;p ,' ~ 

an 8 oz/yd2 geotextile, a 12 inch thick . drainage layer, an 8 OZ/yd ;~ t~e?t~.~~ile, and a ~4 :' ~::: , 

inch protective cover. ~1fhe drainage layer will be sloped towards': a leachate collection " . t~~'~ 

sump lined with a 30 irich thick compacte~ soil liner. :1 . . . : ~ ~ '. d 

SOIL LINER SOURCE : ;r,l :, .. -1- ::)1:':: ' ~ 
According to the results from previous si't~ exploration, the on-site material within ttl's ' ~,; 

. ; I ' . • ::; . " ; :" 

proposed . excavation\ueas consists predominantly of non-plastic; cohesionless, sandy . '. ~.> . 

material,s. Ace ordi ng 'to : limited, la borator.y permeability tests and:' based 'on '; ' .: ':· 1 :, '. ;'l( 
• I • I i • , '- ~ ': :- .... 1 

. classification of this ma~erial, it is SCS's opinion that the on-site i ~andy material m~y~ ~"",. ~:.? 

not meet the permeability and other physical properties requirements of the proposed . ,,,:, '. '~'~ 
. .' I ' . . .' .... , . . il:~ . ". . . . 

FLF and SRS soil liners. ' However, within an area close to the F~.P, a portion of landl.,. :,';" .' 
" , R " 

(80 acre,s) located in Section 22 of Township 16 North and Range 20 West has been .' 
: ; : ,~ I';;; .;~- . ~~ . , 

identified which may contain suitable material to construct the soil Iinetl \ The location 
• t I . : ';. . ~ ~ ~';'~~:~ , " '; ~ .' : .... 

of this site is shown in Figure 1. The aD-acre parcel of land is owned by the United ~ , .,' 
. ' . . . ' ! ; , " ~~ :]( r: . :, ' 

States Government and administered by the Bureau of Land Man,agementL;,~The Eaton ..,. 
. I .• - . . if !, l ... ~ ,,+.~- { .. :.~ '~ . . : i,~ ; . . . 

family has the mining claim for this land, which has been divided, into four.: (4) , segments " 
! ; ': ;:~ . .. ~ .~~.~~ .' . ~ . • 

(numbered and designated as Franny I, Franny II, Franny III, Franny IV - starting at the '. > " •• 

i ;': " 0 "!'" 4) · . 

northeast corner in a counterclockwise direction), each segment; consisting of 20 acres. ' .' 
, . j:1 ' • I. :'- , . s ' 

One of the Eaton family members, Mr. Vernon Eaton, supplied a:CopY,J~tiaboratory test '.,". 
. . : : : . 1:' ' . ,.: -

results indicating that the material is medium to highly plastic silty clay (CH) soil, which '.: , 
. ......... _ . ...... . _.- ..... ... ........ .. .... . ... .. . . . ... .... ·_· .. - 1·; .. .. ··· " " --'" 'C '':-''' " . .. - .. .. ~ :"< '~.~' - ' : " ?'-~'''''-:' '' '. - ....... -........ - .. 

should meet th.e perme~bitity and gradation requirements of t~e pr~p?~e~ soil liner~ f~ ri:~~:~~,k~j!i~~', ~, : .· . 

. . .; ,.m " ,. " ". .... , ' " 2 ' ." ',' " '~'"'~" lr~j]f-{\~;~~x~?:r - -' -' 
, ~ ,.. \,:' ':" 
i: . ;.".', " .- ~ . 
I>· ' . :,:,: .. , 
':'1 
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Waste Management of Arizona (WMA) is evaluating the aCqUisitio~ of this mining C,I ~~r.n ":, ,':" ! 

for use as a soil borrow area for construction of the soii liners at the -FTP".- For .. ,this . ~L::~~_~ ___ .~ . ~ .:- , --.. ,.. ! 
. ~ , .. )""~~ ~.' '; ~ ,.~."··'i·~~·.:··"' . .- ·· ··~ · ... -···I 

""ff , ' 

purpose, a preliminary material evaluation, including the documentation of the '.; .. ;~,}'.: ,.' 

variability of the physical properties of the soil. a determination of it he suitability of the I! 

soil as liner material, and an estimation of the quantity of the clay : materiaUwas:j;;~~>.fr~ ',. 
. • ,. . , . . ~ ;: l ·':-;':',~'/·.', " ~" :. ,'I I ;.' '.> I 

~ performed by ses. ' .: .. t " : ,: I: ' I ' " ' i Ii' { i ' I;~ ; ..... ,. , : : ~ ;~ l t ~ Hl~~t.~/l_rtt, l;~} ~ ~;~:i :~ ' ~~ f 

if , . ' i' , n:' ·, ·i;'·.: I · · i· ·t i io .~l'.t.~i l~~~" t~~ :i r;n:l, jt , \j~,; 
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. ,,;.',;,l\:, ::;~:~;;~;7~lii~~I~~f~:~!'~:'~: c, 
" SECTION 2 ,.1.",t, ~ \ " t\~ 'i~ ' o''' '~i,l;i. " ,.O,~t!:;." I " ',' .~; . 

• ; .; " , •• \.)~\.~. ~ . ,.' ... I'~"; ~' i\.",,, !i.~./ !fl', • ~ _ .~ 

. FIELD EXPLORATION PROGRAM '\ ,,'. ~~7 ; l'~:~l\t~n'''~:L~trr :' .;~~~:ti~f\ ' ",,'r', " ' 

, ... .. ' " ... ... '$':/' ! ~ni!l,~t~?;~~) ~,!tJ~pg~,t:;;,,:;{ :, 
8asedon .theproject description provided above, and our discus~ions ,wlth Mr. ,Stephen · 

i; ' :';" :,'''<"'. . 

B. Smith, P.E., Project Manger WMA, SCS has completed a field,:exploration program in . .. 
' i .. , ' , 

Franny II which consisted of the drilling of nine (9) test borings t? maximum depths 'of l .. 

, ~ 60 feet. Drilling was accomplished with a truck-mounted drill rig: using ' ~ontinuous 
:.t . i .' -~ .. 

flight hollow ste~ augers. ·jf .:-' " . 
• ,~ . ,\ j 

. :1, . ';'.-
'\ ' . 

" l 

Drilling was monitored and documented by a registered geotechnical engineer from ,: :'.,:, ',' ' '; .,: 
.. : i '. "\.' . ~ . '", .:~~ : 'I:~' . -. .: :: 

SCS, who also logged the borings and supervised the collection of soil samples at , ~>;.-'.~ ~ . : 
'i ~\ .. , ... ; lo 

approximately 5 to 1 0 f~et vertical intervals. Sampling was limit'~d to the collection of ..... . : ' 

representative bulk samples from auger cuttings and split spoon ~am~I~~" by driv~ng' ~n . : ~J\' , 
. , ;i ': ' .' ," ' . . ' 

18 inch long two-inch outside diameter split barrel with a 140 pound hammer falling 30 
. :j.. . • . 

inches. The field personnel of SCS classified the subsurface soil :,using the Unified Soil .. " .-
~~ . ' \ ' . " 

Classification System and recorded the number of blows (SPT bl~wcount) required to ~ :;:~ ..... :". " 
. . j! , .': oJ , " ~. .. :" • " 

penetrate the last 12 inches of the two-inch diameter split spoon: sampler into the . 
I; r' , . • 

borehole. The purpose of split spoon sampling is to verify the type o(~~terial , 
• I: . . 

c~lIected from the auger cuttings, and to obtain material properti~s of sl:'bsu~face soils. 

At the end of the drilling operation, soil samples were transported to our Phoeilix office 
. :: . . . ',~. '- " 

where they were assigned laboratory testings. Laboratory testings included particle ::' .:: '" 

size analysis, Atterberg limits, Proctor compaction tests, and flexible wall permeability.>. 
~ . . . ~ . .. ' . . :',' . " ... 

tests. All the drill holes were backfilled with auger cuttings after: completion of the ;, .. '" 
~ .. . . " '. . ~", 1. : ~", :' ~ 

drilling operations. Drilling and field exploration at the Eaton clair:n site were " .;~;i\:'~':b~'<'·· ';" 
. . ,," .. . ,' - . . . - . . ... ... '. ".- · .·· - · - · ·· · · · -~- · ·· r . · ~· .. .. · -·.~.~~~~::~~ ... ~-- ..... -· ..• ,-.-... .:.~~,. ~.: :.~: . .'~ ~ ... ~ .. - . ~~ -.. __ ._.,4 .,:_ .. ---- .. , 

accomplished between April 26 through 28, 1 993. : j ' '. ' .; ;~~~.:;(j.::::< " : .... ~:~ .. , , ;:.\'" ,:::, ' : :t'- .' , 
. . ) " ;:i~{~i~~"':;" .Yk(;;,:"r,'\' 

On June 1 0, 1993, a registered engineer from SCS's Phoenix office went to the FTP ::' 
i . . t • • 

site to collect surficial sandy soil samples from the FLF and SRS sites .to be mixed with ': '0-;' 
I ' . 

clay soils from the Eaton claim site for evaluation as proposed liner material. ': Two (2) 
'" . i ': . 

soil samples were collected from the proposed FLF site and one (1) sample was : ' . '.'. " 
·1 . . -.' . • 

collected from SRS site. The samples were collected by excavating ' a small pit using a .::':" .. 
. ~ . . ' .' .' " . 

shovel. The soil samples GlE>lIected were identified as brown sand with gravel and some . .' ' i , @ ' ..... 
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... ' ··r :;i~lr:r~:;:ffi~~),;~: ) ' 
fines. The samples were brought to the laboratory for performifl9 particle size ,analysis, ;;' . . 

• I -'! 1' ',, ' :.,..: >-.'.,:~ '!. '. . ' .:,'." _; '; : • . ' ': 

Atterberg limits tests, and to develop an optimum mix design ~ith Eaton Claim site clay ~:.':'J:: 
• ,1.: '; .'·:d ".: .. ,~. • .- .... t, ~ .. ~ ;:,'t>~:' ':,", .' :.' f . • 

in order to achieve the required physical properties of proposed : soil liner material •. ~:~i:~;/'i 

" " ", " ' " ",, ' ' (".i ;ifltl~;j~~;~~!}~foii*;.'r1F\ijf\\ ·:; 
. :', : \1'\ :' \ '.,! :-: . \ . ' , .. . '1" 1). '~ 7;('··j ~1 ·~' ('/~;·' ~'£."~M' t )'{~ ;~! r \~~Ir~ll";r ' 'Y . ',' ~" ~ l h, t l

::;;: .'\/ : ,(':-I :";;.~, , :.' :.,;:'~: :'~ .. '. '. 
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",' I I ,SECTION 3 : :U i :' :" 

SURFACE CONDITIONS 

' , I t. " . : ' I, 'j "';"; 

The surface conditions of the Eaton claim site were observed , on. two occasions. rfOn April) ' 
) -, ,~. ~ . 

26 through 28, .. during the time of the field exploration, the SCS deotech'nical engineerh 6 ·'.,-:": '.' 
:: ,.~ " .. ?~~-, '.: . " . I' . 

observed the site conditions and also took photographs of the site ~ t~ OrUJune d o; '1 .1993, the 
: : ' ':- '\ .' I 

~ engineer visited the site with a representative of Waste Managem~nt , ~f 'Arizoha (WMA). ':'." . .-
~ , ; ' . 

Several of the sitOe photographs taken during the field exploration :are presented hi Appendix ' 
. ' , :: . ... ';'.\~~ >: .. ... ; :.: ':.L . v , ..,), 

A of thIs report. . . •. ; , .! ' !" ~' " " , '{ np)" ;l d h::t '~,t l~,i n E:· ! n\~tJ~d ·, .. ,,~I .L 

·lr'· : :r::;;W?tc~;r>,' '::: :. J;::.:':'.'" 
It was observed during our field visit that the entire site of the Eaton claim consists~f H,'';-•. : '. 
undisturbed desert land~ •. The topography of the site is domina~'ed ,i:by a '~~~'ries .~f high {',.: .. : /.: . 

. ' . !' .. - ' '. ' "f' • • . '. 

terraces, which are, suspected to have been deposited as debris fl~ws andJari deposits ' 
" . . fl . ,:.; . .. /~ . . ,.'- ..... . :.,r.~. ' '~' " .. :::. 

from the mountains to the south . . The ter~aces result fromdownc~ttingby desert ~~~~:f~~n' . 

'ephemeral washes flowing to the north. , The surficial soil on the t~p of.ih~se terra'~~s < .. '" .. 
. ' :1 . "jl. ', . . , ~.' 

consists of sand and gravel ,with occasional varnished desert pavement~~'{ Soils ,within the t ,:':' ' .. 
.. " ', i: p - ' .. :: .. !>; '~''>.. , .... ,- .. ~.: I:.: .. ~ \' .r. .. 

floodplain of the washes 'consist , predominantly of sandy soil, ,with, occa~ional.gravel. f~ At ; ~ " ' , . 
:; .. ..: -": ' . " 

several locations, espe'cially along the northern portion and at the hear.:.vertical slopes' of the 

terraces, the channel downcutting and erosio~ has exposed clay s~6iIS .f~1~Yfrt· tj'6;~H fi~-t!;r, :,~ 't,<1' it ~' .' ' 

, ; i , ,' ," " , ' :, "; .' ' : ' >;i,)W !H .q~!~[t~'w'i:~,~i f&~as"" 
Site vegetation consists of local desert bushes of creosote; palo verde; :and rother native i'A '{ ,:: 

grasses and bushes. ' The top surfaces of the terraces have midst~,tured I~cal bushes;: the " , 
i .. .... ;~: j .• : ~'. .. -'. ,-

palo verde, creosote and other desert trees are concentrate along the washes." ;: The density -: 

of the vegetation can be described as sparse to medium dense. ' IThe sit~' h~s " ~ 'general1 ~.i '::' .' 
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slope to the north~northwest. : '~( , ' ~ ,j ;: ~,~q I ~~~rbel o"'''I ,· grO\lqtii.lni1 ," 
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SECTiON 4 ..... ···. i[:,rr~~I~i1fi:iitlt~:~:>,'. ::i 
SUBSURFACE CONDITIONS . . 'I: ':'~ 1t~:~t:~};~l\;t;~;;::!:;i~:;y '; " ':1 

If,,·· . '" l" ,, )" ·;{.t1 A,r' ~' , , . ,~, ... w,,·· " ! 
i , :1: ' ;<\:\;'\}':'-/:::~~:~~; :':~::7, ~~,~i?-:';:)'., ':.:J:~'~~:':;: .'- . I 

Subsurface conditions were explored with nine (9) test borings drilled at the site on April ;;.:«<.(1, .' . I 
. . ' ; :1 .",'. . .:. ';. ~ " ' :";,, .. ' i 

26 through 28, 1993. The, borings were drilled wlth a truck mounted.~ME drin;.rig . ~~ilizing ',' . • I 
continuous flight hollow stem augers. The borings were drilled at iocati.ons shown in the ··"'·..·.. I 

. 'I . ;·i"."·'.'· .,. ~ ;,:.:.' 

attached Boring Location Diagram (Figure 2). The locations of these borings at the site ' :' '. :' 
~ ( ,; . ' . ' ~l ' ... ' 

~ were staked by measuring distances, and estimating right angles, ~ith respect to sit~ .... -;::~. , 
• . . . :: . ." "~J': ., : ~, ':~-; .' 

features such as the quarter section marks and ot~er permanent f~atures ~ .i:~,Th~refor~,. the k; ;' ". 
accuracy of these borings should be considered to the degree impl~ed by, the methods used; 

. , f . ·1·' .~~~¥~:, .. ' ~\> ~, 
The details of subsurface conditions are presented in the boring logs iti Appendix B of this ... .. 

, .: : " c t,l,i . '. ~ ''',. f 'i. 
report. As presented in boring .Iogs, the subsurface condition in bqrings. :B;,1 and. B-~J' :,": d 

'f '! .;... i:1. ' .. : . ~.::'. :~ 
consisted of brown gravelly sand, with varying amount of fines at 'the gro~nd surface, " '., .. .... ...------.. -- . ... .. - .. . .... ... ...... .. . .. .. - -.... ; ... " . ~-'-'''' 1·--·· - · .. ·';7;i) .... ·'·-----··--~;t - ... .. - ~~ .. -- ~ ; " 

e,xtending to depths of 10 to 13 feet. Below this ;sandy layer,and; e~~e?;~j\ng tothe ~full .' ~ <. 
depth of exploration, the soil was brown silty clay (CH) of high plasticity; and hard iri :' >~ 

. . I .' ; } . ~~ ~, ~~ , } . . 

consistency. The clay samples were mottled brown, orange, red brciJvnTs and pale olive at'~~i:; 
. I !. ,~ i. 'i~ "l..o{!. '.' P.r ' '\"01 ' . 

depths ()f 20 feet and below. " lnBoring 'S-3, brown gravelly sand -~ith 'J~i~ing ' perc~ritage 'i ~~' .:-: " " ''''':'' ''' ' 
.: p. I .. ...1' '.' . ,..' . ~ ;~;;. ' 

of fines which extended to the depth of terminus.! Coarse-grained :overburden with similar'j ,' .:. ' : ~ 4~' /. -, ,,'., ~ ~ . (~:: '" 

descriptions as in B-3 was encountered in boring B-5 to a depth of. 9 feet; in boring .B-6 to a ' . . . ; i ,'-'. . ~. ,' P) .. ,'. ' ,'. 

depth of 11 feet, and in boring B-7 to a depth of 12 feet. Below the overburden in ~ihese . . :.: ; ~ 
, t I " • ;~~ ". f . . I, . :. 

borings, and extending to the full depth of exploration, the soil wa~ highly plastic silty clay' ~ 
• ~ , ; ,' • , ' .<' ~1i : 

(CH) with very stiff to hard consistency and occasional mottling. !: ' . . : ~:/;::,~,~ ;,-< . ~ .... , ~j . 

. , :~ '. t:!~S{~~: i~ 'f~) I. ~ ':~ . 

I 
• 1 

" .' 

In Boring 8-8, sandy overburden was not encountered, and the clay soil (CH) appeared at ~;. -',: 
. i ' I:; . i' ~- ~ . • " ~ ~~.~: . ~ ~. ~J . . "':", . 

the surface and extended to the depth of terminus. At around 20 Jeet below ground, the «.~.:. 
:i "'i,' . ~ ', 

material was very hard and shale-like, as evidenced by the behavi~r of the' drilling rrlachine. ·· . 
: ii:' '-.' ',". 1 , ~ 

In Boring B-9, the subsurface conditions consisted of stratified soils with .coarse brown 

! 

• 
sand (SP-SM) ~t the surface ' extending to ' ~" depth of 8 feet. The ~~nd ';~oii ' \IV~;:!~nderlain by ' I: .. :: 

ll ' . ,";":" " ~ ', .... "; .. ... 
a 3 feet thick silty clay (CL) layer, which was followed by a clayey sand (SC) layeraf low . ::-:., 

:.l· :' .. 'fJ';;f' .' .... . ,il .:,' .. ';.' ,', 
plasticity. The clayey sand laye'r extended to the full depth of exploratiori.~·: ' Ground :\water :.; ,,', 

'\\~ 

• • ' '' ... .. : .. 1 

... i ... · 
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SECTION 5 

: LABORATORY TESTINGS 

--SCS ENGINEERS -
i;· 
~ ; 

t 
i 
i" . !: 
~ , t ::.,:-"'.> ' ,. " ... ~ 

. i;' , 'i' 

::;:"11, "'~~.l'~\;':~I'~;':::~;I:P~.' '.' 
i ' . .... : ,' " !;, ~ 0 ~" 

Laboratory tests were performed on bulk and split spoon samples ~f ~oils from the 0':: 

Eaton claim site, and on the bulk soil samples collected from the p;oposed' FLF. and SRS 
~ , ; ~ '1 • 

sites. All the laboratorytestings were performed in accordance ito ~~pplicable i ~~TM ".· ·!} 
' " J " ( . 

'Jstandards. The testings were performed in several phases. In the .following sections, :C 
'J . ; .. , - -- . ' .. . ... , . . .;. . .. . .. ~ . .. -- !:-.. ,.: .~- __ .. ", .. _ ...... : : L . .. _ ... / .... .. _______ .. _ .. . . 
deSCriptIons of laboratory testtngs and the test results are provIded. ; ... "",; ... , .... ,.: M • ~ ." ... <>,. ;~ 

jl. l '( ~ ~ , ! ~ 

. i:l l. .I· J'· ''' ': '' '' ... ' ... " . > .'~ .. :~ 
• . r ~; 1/ 

,; ' :' f ;';·:'·' >;; ... il 
~ .. ·f·,, ·..:.. .. > .. """ #~ '''' ''' ' ...... .,. .. . '.. .' .... , .... . i .• 

PHASE I - EATON CLAIMS SITE CLAY SOILS 

n Phase I laboratory testing,s on Eaton claims site clay soil included particle size ' H . , ;; 
:;. . . ' .... II 

distribution and Atterberg, limits (liquid and plastic limit) tests on represe[ltative bUlk . :1 
I t : . ~ . ' " ." - . • • "<Ii.} 

and split spoon samples . . The purpose of these testings was to classify the soil and :'i 
. I . ', "c . .. ·. . .r< 'o l 

record the vertical and lateral variability of the clay soil encountered during our field . l~ 
• . ;; • • , o . ~.. ! 

explorations. The results of these testings are provided in Table 1.:- Tihe resul.ts of . '!; . 
. .... !! 

, , 

particle size analysis (hydrometer) is attached to the Appendix C. The resuits of 
~ \ i ~ 

Atterberg limits tests pl.otted on a plasticity chart (plot of liquid limit versus plasticity 'j; 
.• . . ,"\ .;- t '. .) \ i: 

index) is shown in Figure 3. J' l ·~:~'~' '' ': ''~'. """-'.~""'"'' l 

J I ... . r 
. ; ' . ... , ; {! .. ;1 ., :~': .. '- ··:: ~ . L :~.- ... ;".11 

As provided in ihe tables and on Figure 3, the on-site soil, is m~diu~ tiohi9h pl~sticity l! 
. .. , II 
: I tj 

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

plasticity indices varied from 43 to 65 percent. One of the sample~, ~s indica~~d bY ':i 
one hydror1let~~Jest,~ontained about 50 percent clay 'size particles (less than ~ .. .. : ~ . ! .. . . . . " , . .. ' ,," -- .... :· .. · .. ·1 .. · .......... ...... · ........ .. .. -.. -- .. rc· ...... _· .... .. 

0.002mm). As indicated by the laboratory test results, it is evident that fines content,: . 
~ : • .' " ...... ' • l ~ 

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

higher than those of bulk soil samples. The possible explanation i~ : th~t " d'~ring drilli~g :1 . 
" . . " . . _, ...... ".(1 

and sampling, the clay soil may have been mixed with the sandy overburden ~~ils. .., ~ 
. . ~ i. . .. . · t 

Based on the Phase I laboratory testing results, SCS has. calculated soil activity (ratio of 
: ' :i I . , ,: .il 

plasticity index to clay content),· shrinkage limits, and cation exchange capacity (CEC)/ . 

These calculations show that the soil has an activity of 0,96 to 1.44,; shrinkage limit 6~ 
. . . . : '.,'; f . " .. if , .H . 

11 to 18 percent, and CEC Qi 65 meg/100 gm. ' ~-!':'~ ~:<:r-~ ' .'!,- ."-;:".,,., f ~J f 

-----------------------------------------: :----"-----~ . 
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Boring No. 

B1 

81 

~ 81 

82 

82 

84 

84 

85 

85 
" 

85 

85 

85 

85 

86 

86 

86 

86 
,. .- .. . .. 

86 

87 

87 

88 

88 

88 

88 

88 

i ' , " .. , I~ , ,:,,"\,:,~,~;:!'q, "<i, 1-:; it f"~·'I.' 'to.'t;r.;':f. 

I: t, 

, i , 
, r 

, ; :" i ; 

TABLE 1 - PHASE I TEST RESULTS , :'1, , 
, j: ' 

Depth of 
Samples 

(feet) 

15-25 

25-35 

.15-16.5 

. 10-20 

18.5-20 

30-40 

38.5-40 

12-20, 

20-30 

30-40 

40-41.5 

50-51.5 

58.5';.60 

13-20 

20-30 

30-40 

30-31.5 

50-51.5 

13-20 

18.5-20 

5-15 

30-45 

45-60 

40-41.5 

58.5-60 

.' 
' r' 

Fines 
Content 

(%) 

69 

92 

93 

87 

96 

83 

97 

83 

92 

89 

84 

89 

93 

81 

93 

86 

90 
... 

96 

79 

93 

84 

89 

94 

92 

92 

1 1 

, \ .. 

- --\ 
\ 

.. ; 

Atterberg Limits (%j Unified Soil ' ~ 
Classification :' 

Plasticity 
: 

Liquid Symbol 
Limit Index i: 

'" 

62 39 I: CH 

76 51 'i ' CH 

83 60 CH 

81 57 :!. CH , ; 

.. ..... , .. " 
• • ' ___ 4 . , __ • . . -~ .... . _. -, ... - -...... 

81 49 :! CH 

63 43 
',' 'I'·. 

CH 
ii " 

89 59 CH ' 

66 46 ' : CH 
" 

82 59 " CH 
j ', ; 

71 49 " CH 
" 

87 57 " CH 

100 65 " CH 

85 58 :'; CH ': 

69 46 : : ""- CH ', " 

,J ' j 

91 65 CH 
" :~\ , 

86 59 i i ~' '' 1 CH 

95 66 ' . " ':': CH 
. : ~ - - _ 1_ .. , 

95 65 , I CH 
, _ .: t, 

86 66 I CH ! 

94 65 ! : CH 

77 50 ' l CH 
, J 

79 52 ; ; CH 
I 

87 58 ! : CH 
' , 

65 44 ' , CH 

97 63 
' I CH ' I 
, I 

" 

. : 
, , 
1 1 . " ."-"; 

';";'°f: 
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----SCS ENGINEERS -
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,' ...... " 

SCS did not perform any mineralogical analysis. However, indirect correlation of soils 

index properties such as specific gravity, Atterberg limits, activity of the clay fraction, , 

and cation exchange capacity indicate that the predominant min~rals of the ' Eaton ' :, ::~' , 
;. 

claims site clay is montmorillonite. If required to confirm the mi~eral type, scs ;"'''' ::' 
recommends that a mineralogical analysis using X-ray diffractio~ or differential thermal 

analysis (DT A) should be performed. : ~ ". ',' ' 
~ • ~. I I 

': . 

PHASE II - EATON CLAIMS SITE CLAY SOILs 

Fines content, Atterberg limits, standard Proctor compaction tests, and flexible wall 

hydraulic conductivity tests were included in the Phase II testings~ Each of these . ' 

testings were performed on five soil samples (A through E) prepared by mixing equal 
;i 

amounts (by weight) of clay soil sampled from different borings at different depths. 

Table 2 contains the re-sults of these tests and the constituents pf the samples. The 
" 

hydraulic conductivity tests were performed on remolded soil samples c,ompacted to , 

the density and molding water content shown in Table 2. , 

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

As presented in Table 2, the clayey soil meets the permeability requirements of the . 
r 

project soil liner speCifications. The liquid limit and plasticity in~ices of this clay 

exceed the requirement of the specifications. Based on our previous experience, it is 

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, ~nd hence affect the performanc~ adversely. Therefore, 

the clay soil ~ay be used as an admixture to on-site ' sandy soil. :! 
'j ,. 
{ 

!l 

PHASE III - FLF AND SRS SITE sOILs 'i: 

. " 
" 
.. 

Phase III laboratory soil testings included particle size analysis, ~tterberg limits, and 

sand equivalent tests on sandy soil collected from the FLF and SRS sites, and on . 
" 1' 

composite soil samples prepared by mixing equal proportions of ::the samples collecte~ 
, '. 

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 suminarized in Table 3. 
------------------------------------~--------------@ 
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TABLE 2 - PHASE II LABORATORY TEST RESULTS 

---

Sample Fines Atterberg Limits Unified Soil Proctor Compaction Test Results Initial Dry Initial · Coefficient 
No. Content Classification , '- , " _ .. - . Density Moisture' of 
: (pet) Content Permeability . 

Liquid Plasticity ."" . .,.-_ ..... -. Maximum Dry Optimum MoistLJre - ' (%) 1 x 10-a 

Limit Index Density (pet) Content (%) em/sec 
j 

--.. 
A 80 73 49 CH 102.4 

;,; 
21.5 94.2 25.5 O. ,...;} 

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

. '\ 
97.3 19.5 2.1 

8 88 80 51 CH 98.9 20.7 98.9 18.7 1.7 I 

i 

.. . 93.9 .- 22.7 1.5 
I 

C 81 73 46 CH 100.5 21.7 95.5 24.7 0.24 I 

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 8-1 (15'-25'), B-2 (10'-20') and 8-5 (13 '-20 ' ) 
Sample 8 consisted of soil samples from borings 8-1 (25-35), 8-4 (20-30) and 8-5 (20-30) 
Sample C consisted of soil samples from borings 8-6 (12'-20'), 8-8 (5'-15') and 8-7 (12'-201) , ! • 
Sample 0 consisted of soil samples from borings 8-6 (20'-30' ), B-8 (15 '-30

'
) ."- ~ ~ ..... -.. _-_ .. --- :-- ....... _.- ".""';. ! . 

... ···· .... -· .. :· ·Sample Econs'lsted of 50'1 am I f b' B 6 (40
' 
50') - B· 8 " (30' - 45') "- ' - ·~ ·~·~ " -" ·--~ - - ~'·-·-" · - - " - -" "' · - _ , _ ...... .. ..:,.::... .. __ .;_ .. .... _-'- . l _ ... _ ... __ . . _ .. .... ~ . _ .. ... ...:. . __ .... _. ____ .. ~ _.. .. . I spas rom onngs· - . ..- - , - - . .. : .... -.: ... -:-:-.-.. -... -.... :.: .. .:.. .. ----- .~ .. :-.. : .. :- . ...:..'--~:-.:. :---,~,· .. :--_; .. ~::: - i -.. ~--· ~:· '"c-':-:-·-. ~--- ~.-;·, 

··~X.=.c~ .. ·1~~~-1c ~.~~=~:;~~L=_=""~-:.=J~:; ... ,== ,-~J~=~~~~~'~3;_11:~J~;'_~t~~~~~~'= .. ~:<=,J~"~L;;.};LiC' 
t ~~~I· ·:~_ ·· =-~·~= __ ~~=-~--~t~~.~-====~~-,-=~l-==~~=~.=-~'~.~- ~=--~ : '~-~~~=~;-j~ ' b;;~~_ -:--- ' 
. ' .~:~~::~~J __ 3~::.:. __ ... ~ .. __ '. __ ":~'"'._~M' .. ;_." _~H',, _ __ ,, _ _ .~~_~<._~_.-.. ~ ,_~ __ _ .... _~ ____ _ ~ __ ~~.~ . __ ... ~: ,:~: .• ~ __ .... ... _ .. , __ .: _~:.~j_~ _'_" __ . ~_~.~~: ___ .. _~~ ... ~~~~ .. ~.:~~ ~~:_.:~_J~.::;:: ~ .. ~~~~,~:.~_ ..... -" 

. \ ~ " ! ' . 

'~f~ 
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TABLE 3 - PHASE III LABORATORY TEST RESULTS 

USCS Fines Atterberg Limits 
Classification Content 

--~ 

I 

Liquid Limit (%) Plasticity Indices Sand Equivalent 

~ ." 

1 

2 

3 

. 4 . 

Franconia Landfill 

Franconia Landfill 

SRS Site 

Combination of 
sample 1, 2, and 3 

SP-SM 6.6 

SP-SM .-:~ 5.6 

SP-SM 9.4 

SP-SM 6.8 

; 

NP ·N? -
- NP -

~ 
~ 

- ; MP -. -
- NP 65 

TABLE 4 - RESULTS OF LABORATORY TESTINGS ON TRIAL MIX DESIGN (PHASE IV) 

Sample Fines Atterberg Limits 
No. Content 

(%) ' r--L'-'-d-L-' -'~-P-I--' -. -l-d-' --il 
Iqui 1m It astlclty n Ices 

" - ~ -- - ' - -' - - . :r - " - ~- ' - '.~ I ::';=': ::'~~::=:':.:: I 

~!. - r, . ,r 
-<" . ': 

,',) . 

MD-1 ':', I '! . 64 ~\~ 63 .- .. : 45 

MD-2 I ~ ' 47 ;~~ I -:~ 55 38 

MD-3 3'7 r~ I :':. .' 43 29 

MO-4 30 33 17 

Sand 
Equivalent 

(SE) 

.. ~. 

= 
,~ . 

' " . 8 

12 

13 

14 

Compaction Test : Initial 
Results 

Maximum I Optimum Dry Moisture 
D~y . D~n~i~y . Moisture .[)eflsity . Content 

(pet) Content . (pet) .~%)-: . 
(%) ~ 

. .,.J 

109 . t 17.6 103 . . '15.6'<:' 

114 15.6 108 13.5 ' 

115 14.8 109 12.8 . 

118 , I 13.7 112 11.7 ' I 

Permeability 
(x10·8 x em/sec) 

.... . 

... y.~; 

, :- : ~~ . .. , . 
...,) .:1 . 

s':'" 1.2 . :".:!':~ • 
. ""~<" , .,. 

'. <., .: 12.0 . ,,;'., 

., <", 17.0 ,~ ~~ 
~ '~\.'/: 

800 
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PHASE IV -BORROW SOURCE AND DEVELOPMENT SITE SOIL MIXE~ :: \-(" ~n~ ;';.:.'. 

:' ; . . i . ! ' i"}: :;' >~)~:t~{i'1t: ,~:'~:d(!.i."\~~"\> 
Phase IV laboratory testing consisted of preparing trial mixes of Eaton 'claims site clay 

with FTPsitesandysoilstoobtainanoptimummix which me~is therequire~ents of .1

1 landfill and SRS soil liner specifications. Before the mix, all th~: samples' of Eaton claim ' . 
i: I 

site clay were mixed together and tested. Following are the te~ts and results of the :, I 
', i 

Eaton claim site clay mix: 
i, 

" ; : t : ~ f . ' r ,," . I , I 

• 
• 
• 

. Fines content 

Liquid limit 

Plasticity index 

.'t .' 

86% 

71% 

49% 

:i . ' 
'; 1 } " I ' .j ' ,' (~ ( ':,/ ':-I>!, r ~' 'i > r ' ' , 

. y. ~ :" ~ hi.{h· rl t; !ik . 

. ,. , ; :l ~ ; '.' .. : ~. J d !"~, , .' I j; ;' , , ~. 1 > .. , 
I:' ; ~ ~,,;, 2" !r~' , t; i t:~ '''' i~.' ~H' j , 

;1 

Four trial mixes were ·,then fabricated as described below. 

• sample MD-1 consisted of 30 percent (by weight~ of FTP site sandy soil, 
, 

and 70 percent (by weight) of Eaton claim site clay, , . 
I '.':" 

r 
I 

• sample MD-2 consisted of 45 percent (by weight~ of FTP site sandy soil 

• 

. I 

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 . . , .. .. 
u • I, , . 
~l . . , :. .' 
~ 

• Sample MD-4 consisted of 70 percent (by weight~ of FTP site sandy , 

material and 30 percent (by weight) ~f Eaton claifTls site clay. " 

, . 
After thorough mixing, samples MD-1, MD-2,MD-3;and M-D~eresubjected to fines 

content, Atterberg limits, sand equivalent, standard Proctor co~paction, and flexible 

wall permeability tests. The hydraulic conductivity tests were performed on remolded 
. '. 

soil samples compacted to a density corresponding to 95 percent of its standard .. ' 
.i · . 

Proctor dry density with a molding moisture content two points ,below optimum 
~ , 

moisture content. Table ~ presents the results of these tests. :; 

------------------------------------------. . ---,,--,,- ,-. ----~ 
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. ! 
The correlations between sand content versus liquid limit, sand con~efltversus i,: r '. ('. . .' 
plasticity index, sand content versus sand equivalents, and sand content versus >. ~}' 

.' . i t·:· ';.' 
permeability, are presented graphically in Figures 4 through 7, respectively . . The ' 

I I, . j~ .. 
I ~ 

purpose of these plots is obtain an optimum trial mix which will meet the design ~ 

requirements of the soil liner; to use the index properties such as fi1es cpn;tent, liqUid ;: 

. Iimit, plasticityjndex,and. sand equivalent tov.erifyt,he consist~n.cY i ()f. fi~ l :d. r:n.ixing;a~d 

to use these as indicator tests during the construction of the soil lin~r. I ·', ." ?i . 

I 1 ~. 
I ' ~t· 

The results of the laboratory testings on trial mixes of FTP site sandy soil ~ and Eaton ~~ 
claim site clay soil slightly below optimum indicate conformance to the hydraulic (1 

. ~ ~ , .. ~) 

conductivity and other physical property requirements of the propo~ed soil . liner I as K 

indicated by Eaton claim site clay mixed with 35 to 45 percent of FTP site sandy soil \ 
-'t t 'I ., _ .' I . ' ~:i 

compacted to about 95% .,pf its standard Proctor maximum density.~ . " -~J ~ ~: , ; .. , N 
I: i .' ;J 
!; . ~ \ t~, 
1: i . >'; . ~ 
r I .'. ; j 

i: I ~ . i ~ · . >.~ . ~~ 
~ . , ~ ,., I ' ,~ 
: I 1 r ;~ _'!,. 
" f: 

~ ,. p~ 
-----------------------------------------------'-'--.-.. -., --" ----~~ 
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SECTION 6 

CONCLUSION 

, !: .'" . 
- '-- SCS ENGINEERS - :" 

:.; 
:'1: ;. 

' /:, . 

" ":' i ~ ~': , : i\l 

" ,', ' I ,1j: 
'i i 
11 . 
~ j . 

': ! . 
r ... '; 11 

I' 
" 

'1' " 

The field and laboratory testings indicate that the Eaton claim site day soil is a highly , 

plastic silty clay (CH) which has physical properties exceeding the requirements of the 
:1 

soil liners specifications for the FTP. Based on our previous experierce, it i,s the , 

opinion of SCS that during the construction with this material, considerable processing 

~nd compaction difficulties will be encountered. Moreover, the hig~ : shrink-swell ' 

properties of this m·aterial also make it vulnerable to desiccation cracks and increase ' ', : ~ j i 

adversely in void ratio, which may affect the performance of the lin~r~ ;":, :~',};"d , V" I ::'~: " ;, 

The northern and northeastern portion of Franny II of the Eaton claim site contain ! ·· nr 
.'t i ; . . . 

'significant clay deposits b~neath 0 to 12 feet of sandy overburden. ! Several of the 
';! 

borings indicate that the clay is expected to extend to a depth of at' !east 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. 
;: 
!i 

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 : ~~(:,tI 
, ' , 

regulatory requirements. The preliminary trial mix design indicates t~at 35 to 45 '1 i '~' , " ' ' 

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. However> SCS recommends 
" 

that before the construction of the liner, two test liners should be c?nstructed at the';(;~:~, 

site with two mix designs (preferably one mix containing 40 percen~: FTP site sand with ' 

60 percent Eaton claim site clay and one with 45 percent FTP site sand with 55 
i ' '. ' 

percent Eaton claim site clay) to achieve the following objectives:' ":: !>' ' L ot 1;(' ;'1 . 

,\ ,, : Ii ;: :: " ,(r. ~ ~;:~~ I.: ldi lo": : y .' , . 
, ... ~ ... -. .. -. -- ~ ~ ... - _.- ... _ . .... ... - ~ - .... . ~ ...... . 

• To obtain data on actual field mix conditions, 
. '" 

f! • . : ~ ~ f.:" ~ 'r<~ hf 'i, :'~i i : <': ~ f;.~ (I},, } 

. To control and correlate field variables that may be encountered during ' iG,~' " 
~ : . .. . .~. ~A~: 

construction, \\~ ' : : ! i ' ""' \ ~ ~,; , ', ",l 
;, ', .(J\:I" 'J ---------____________________ '_ , .. ,_., __ " '60' 1,7 ," 
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• 
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• To correlate construction factors such as type of e9~ipmer1.t.,. energy ','~ '. 

imparted during compaction, and moisture conditioning requirements, :": '." 

. 11:" •. ),:i,(;,( . -.. 
• Perform field percolation tests (using double ring, Boutweli two-stage .: .... , .... : 

.! ' ' ,; .. . ' 

• 

• 

• 

• 

borehole device or any other suitable method) and correlate the field 

permeability with laboratory permeability, '::' 
( ... .' '" 

)" ~ " !., ' I 

Observe the affect of environmental exposure to the. soil liner, ' . 
. l' ' 

i i 

"; '; .l, 
: ~ 

Observe the affect of presence of oversize particle (2 inches or larger) on 

permeability and develop protocol to remove these oversized particles, 
i.l. . ... 
!1 

", ' 

1 
I 
l 

\ 

~;~~e~~~n~e field density testings using sand-c"~~e. !_~~iCe and n:~lear _ " "_ ..__ ".1 

1 I 
To familiarize the field personnel with the consistency of the mix design I 
and the use of index tests as indicators of clay content and other · I 

phySical .~roperties. :-:. \_ 

SCS would like to mention that conclusions in this report are base~ on our 

interpretation of the lithologic conditions encountered within the sparsely spaced I· 

I II' borings. The materials encountered within these borings are from ,an area which is 

insignificant or negligible compared to the area for which this inter!pretation was made. I 
Therefore, there is a possibility that the material in between the bo~ings may be I 
significantly different than those which were encountered at the boring locations. SCS I 
does not provide any warranty for such unanticipated conditions. .' . 

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 reputable conSUltant ' . ',' 

working in this general area. Therefore, the warranties should only: be considered to 
: ~ 

the extent to standards that are accepted by the profession within .the area of practice. 

No other warranties are assutned by SCS nor by its legal representatives • . , , 

\" 

I· 
~ 
I 
I 
i 

I 

I 
! 
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Looking east along the northern portion of Franny II. r 

Looking north-northeast on exposed clay surface at Fran~y II. 
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Looking south from the center of Franny II. 

Looking east-northeast along the northern portion of Franny II. 
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:~:~e:; / ~~ ::ed F ~:~C~o Tech nolooies 0 iect I ~~o D~tu~:rino N~~: 8-1 . ... 11 . ~:~::,~:~~;~",.li' ~~:';~. ~' j c!),. l-D-a..:.te.:..:--:..O-4-/-2-7-/-9.)--....:....-----------~I-D-a-t-um--£i-ev-:----------~-~~-------I l,.··'.,i.:,~.·.,.:.,.~.' .•• · .. •·• Depth of Boring Below GS: . 35' I WL Below Datum ~.: q:~;T'''"·'' · ::~:;' · ~ ..... ':~~~ .... '. .. 1 
Drilling Equioment: CME 55 ATOjTime: . ' ~--~~----------------------------------------~ Surface Elevatian (MSL): Static/Date: -G:: -
a. 
(IJ 

Q 

,', 
t· 

..,. 
. ·t · 

10 
65 55 

C1J '-_ (IJ 

Q..J:l 

E E 
C ::J 
VlZ 

~ o 
......... c 
a: 

Material Descriptian 

sc Brown gravelly Sand, ~ith clay, damp 

l~ r • 

increasing cloy 

F ' f "" , 

.. -:.~-. '"1;~:~ ' : ~:· ~::'t ... 

\i ;"'i~: I i 

ti' 
l : 
I ' , 
I : 

. "~- "" --':'"" LL .. 
r:' ,· ~It if: '1\.1. 

I, 

."Brown silty Clay, hard, highly plastic, moist ,. 'I;' 15 
78 SS 

'i . ., . 
Bulk 

Bulk 

84-

' . ~., . , ' \ 

" .' . 

·IJ: . ,'i', 1 
I i '- ' 

11" SS 35~---+~~~~------~~---4~------~~-------------------------~ Stopped at .35' 

4-0 

45 

50 

3007AA 

r 
' r' 

No ground-water encountered 
Borehole backfilled with auger cuttings 

Note: s'!:i stands for split spoon sample 
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':~ ': Co~mrt:'ent:sJ" :;:,' 

. ,I "" ~·':. '.",'.. .:" ,:' '"1 ~. :.·' 1;' ~ .... ! 
~ .' 

; : ., :. 



I 

I 

I 

I 

I 

I 
t 

I 
~ 
I 
r 

i 
r 

t 
I 
I 
I 

Proiec~ Name: Franc::lnia Technoloaie 

Lagged/ChecKed b~ EH 

Date: 04/27/9.3 

Depth of Boring Below GS: 20' 

Drilling EQuioment: CME 55 

Surface Elevation (MSL): 
,...... 
G: -
c.. 

ClJ 
0 

5 
i" 

(J 

C, 
0 
"00' 
<D 0 
t:J...I 

"0 CJ L-_ ClJ 

:J:c ~ 0....0 
4) E E o ::J _0 ] 0 ::l 

CDU UlZ 

~ (5 0 (/)..0 

"'" uE CI 
<n~ 

tl. ;:)(J) 

SM 

I , 
.··.·i, .'·· 

~iect I Loa of Borina No: 9-2 

I WL Datum: None 

I Datum E1ev: 

WL 

Material Description 

Brown Sand with gravel, . some fines. 

Brown Sand. some gravel, trace fines 

\ } I .. £ .' i l ' 

gravelly 

10-+--~--~~~------~--~--~----~--~----------~~--~----~~--~ 42 SS Brown silty Clay, hard • . medium to high plcstic~tr' ····:::7;':-;< -·· 
moist 

1S Bulk 

" , , -' 

20_+----~~~2~=S=S+_------_4--_+--~~M-o-tt-le-d--o-r-a-n~g-e-.-r-e-d_._b_r_o_w_n_._a_n_d __ p_a_le __ O_li_ve __________ ~ 
Stopped at 20' , i. 
No ground~water encountered :( i ~ 
Borehole backfilled with auger cuttings .:. r 

25 

.30 

.3S 

40 

,-," , 

4-5 

50 
No¥': SS stands for split spoon sample 
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J . 
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Proiect Name: Franconia Technolou. J Proiect I Loa of Borina No: 8-~ 
Logged/Checked by: EH WL Datum: None 
Date: 04/27/93 Datum E1ev: .. .; : .~ . 

Depth of Boring BeioIN GS: 16.5' WL BeioIN 
Drilling Eouipment: CME 55 ATOfTime: ~--~~--~------------------------------------~ Suriac!!! Elevation (MSL): Static/Date: --c:: u ~ - "'5 ~ .0, <U C1J (5 ,.. 

0 
..., c: Q...J:l 0 (/).0 a.. '001 ~ c: u E E "- uE o :J C I1J en 0 _0 ] 0 :l c: Ul~ a t!1...J (DU VlZ ::::>(J) 

Material Description .. \t '.f(~t~~ 
~: ' I ' ~ ."" .... , ~ v ... ~ .... 

.; 
... :'-.J..:.I. •• , 4 .. ~. ~.: J; .. _',. , .... . _ .. 

~x~:~~::( :~ ·;t;:t';';· ~~,\ :,' 
·.<: Commenb 

SP-
SM 

Brown 9rovelly Sond, somo fines. damp 
;,\ . 

decreasing gravel. increosing 
. .. _.:: . . ,-" •. :.t ... 

42 SS Brown Sand. some fines. moist 

63 SS 
Stopped at 16.5' 
No ground-water encountered 
Borehole backfilled with auger cuttings 

30 " ~II , 

35 

j ! 

! "'<; ,\ ,"\ ':: ': 

50 ,-
N~te: SS stands for split spoon sample 

~' 3007AC 

?I 



Proiect Name: Franconia Technolo Loa of Boring No: 8-4 -.t. I Peae 1 of 1 " 

Logged/Checked b~ EH WL Datum: None 

Date: 04/27/9.3 Datum Elev: 

Depth of Boring Below GS: 40' WL Below 

Drilling Equipment: CME 55 ATD/TIme: 
~----~~~------------------------------------~ 

Surface Elevation (MSL): Static Date: 
........ 
c:: 

0 ~ '-" 
'0, "0 <1J I- '0 -.J 

- Q.I 0 .r: 0 ~ c ~ a..LJ 
......... (/)..0 

0. 00' o :::l 4> E E Cl uE 
Q.I co 0 

_ 0 ..., 
0 :J 

0: (/)>-
a L?....J CDU oS VlZ ::;>CI) 

Malerial Description 

SP Brown Sand with grovel. trace fines. damp 
'. ( " . . . ~ ~ .,.... . 

decreasing gravel. damp 

5 
~ 

-. ~ ' f ' 
Yellow brown silty Sand. some fines, moist SM 

j , t t .; 

... 
" f ' 

\ , .. , t. ~ 

\\ . } ' 
10 

i:-
t r, " 

. ' .... .':' ~ ' ~~' r~': ·;:~: 

15-+----+----4--~--------~--_r~~~~~·--------~--~--~~----~----------------~----~ SP Brown gravelly Sand, trace fines 
," 

" 

20~--~--~-+-------+--+-~~----~--~----~~~~~~--~--~--~ 
Brown silty Clay, hard. high plasticity, moist . 

' 1' ( ' " : f " 

25 Bulk 
ss 

.30 60 SS mottled brown, red, orange, and pale olive. 

35 Bulk 

moist 
j; 

l 
, 'Ii , 

:!., 

Ji. 
' I! 

I : 

40-+ __ -+~5~7~S~S~ ______ 4-__ ~ __ ~~ __ ~~~ ________ ~ ______________ ~! __ ~ 
Stopped at 4()' 

45 

50 

3007AO 

l " 
' r' 

No ground-water encountered 
Borehole backfilled with auger cuttings 

Note: SS stands for split spoon sample 
,,;1> 

·1 
1 

I 
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!. 
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Proiec! Nome: Franccnia Technoloqies Pro, I Loa of 80rinq No: 8-5 

Legged/Checked by: EH I WL Datum: None 

Dote: 04/27/93 I Datum E1ev: 

Depth of Boring Below GS: 60' I WL Below Datum 

Drilling Equipment: CME 55 ATD!TIme: 
r-----~------------------------------------------~ Surface Elevatian (MSL): Static/Date: -c:: 

~ ~ - -0 
~ 

(5 0\ ~ cu 0 .:; 0 ~c ~ 0..0 

" 
moO a. (5 en o :J u E E Q UE 

III <D 0 _0 :s 0 :l a:: m~ a t:)-I £DU VlZ :::>(f) 

Material Oe~cription 

SP Brown 9nJveily Sand, trace fines, damp 

decreasing . grovel . 
~ 

5 . and. some SI and cloy. mOIst 

10 
24- FS~S+-___ -i 

sandy Clay. some gravel 

silty CI~y, hard, highly plastic, moist 
~, . 

15 Bulk ,'I 

20 
52 SS orange, yellow, and pale alive 

Bulk 
25 

30 
64 SS mottled orange. yellow, pale olive. and brown 

35 
Bulk 

78 SS 

, ~: 

Bulk 
5 

L o 
Note: SS ~tandS for split spoon sample 

__________________________________ ........... !SCS 
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Proiect Nome: Franconia Technolaaies Ptvlect . I Loc of Borino No: 8-5 

Logged/Checked by: EH I WL Datum: None 

Date: 04/27/9.3 I Datum Eiev: 

Depth of . Boring Selow GS~ .. 60' -.----

I--Dr_il_li_n.;:..g _EQ...;.u_i..;..p_m_e_n_t_: _C_M_E_5_5 __________ ~ ArD (TIme: 

Surface Elevation (MSL): static/Date: 

.r: a. 
11.1 

Q 

(U '-_ 11.1 

0..0 
E E 
o :J 
VlZ 

Material Description 

·WL· 

. .. ~ .'" . 

• • J • ~ '. 

60 SS 
TI' 

mottled brown, orange, yellow, ond pole olive . \1' . 

90 

95 

100 

3007AF 

Bulk 

33 SS 

:;-­
. .... 

.",t o 
' \ :'j: 

• I ~ ' . 

Stopped at 60' 
No ground-water encountered 
Borehole backfilled with auger cuttings 

." 

Note: ~~ stands for split spoon sample 
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Proiect Name: Franconia Tec:hnoloai~ I Loa of Borino No: 8-6 

Log«;ed/Checked by: EH I WL Datum: None 

Date: 04/27/93 I Datum E1ev: 

Depth of 80ring 8elow GS: 60' WL 

CME 55 Drilling Equipment: 
~------~---------------------------------------------~ 

ATD/1ime: 

Surface Elevation (MSL): 

"'"' G: .2 - ~ 
<1J ~ 

C1 - - QJ .r: 0 ~ C 
0...0 

Q. 001 o ::J u E E 
QJ Cl) 0 

_ 0 :5 o ::J 
a t!)...J CDU UlZ 

~ ~ 

. ~ ~ 

10 
70 SS 

15 Bulk 

20 

Bulk 
25 

30 
60 SS 

Bulk 
35 

40 

8ulk 
4-5 

50 

3007AG 

~ (5 0 
......... cn..o 
0 uE 

(/)~ 
a.. ~(/) 

SP 

,t-
. .... 

Static Data: 

Malerial Description . 

Brown Sond. gravel. some fines. damp 

decreasing grovel. increasing fines. moist 

Brown with yellow hue Sond with fnes. trace 
moist 

Brown. silty Clay • . hard. highly plostic, moist 

." 

. " 
. i' · 

... ~ : 

mottled pale olive, orange, reddish brown, dark 

~~te: 55 stands for split spoon sample 

. ~,,'. 

.. 
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Proiec: Name: Franconia Technolooies Pro,; 

Logged/Checked b~ EH 

Dote: 04/27/93 

Deoth of Boring 8elow GS: 50' 

I LoC! of Bori no No: 

I ·'NL Dotum: None 

I Datum Elev: 

... D_r_il_lin....;g=--E_o.;.".u....:ip_m_e_nt_:_C_M_E_5_5 _________ -1 ATD /lime: 

Surface Elevation (MSL): Static/Dote: 
........ 

8-6 

I ' 
: ! 

WL Below Datum ', 

2 ' of 2 ~ 
!II' ~ i ' 

Ill: 
il! I 
II: . 
I j 

..2 ~ Qj >0<,,.. -.00 j II' g' ::. C ~ a. .0 '" Material Description j 
Q. 001 0:;' U §§ a- UE ' !If 
s. 

~a_~~~~_~ __ j~_CD __ <3-+_~~ ___ ~ ___ Z __ -4 __ [~_~ __ ~_~~ ________________________________ ~----------------+---------------~ I. ,I,' I 
50 SS maUled brown. orange. ond pale olive , ': r rt: 

-:- ,ll.' ' ;: --~ll r 
Bulk 

• r ~ .. : j' I • ~, I , It·· !: -'...~~.':--.--- ~ : 

50-+ __ -+_3~0~~Ss~ ______ ~ __ +-__ ~~ __ ~~~~ ______________________ :_~ _'1_'~_:: '~; ~ -, 

Stopped at 60' / : " I' 

65 

70 

75 

80 

85 

90 

95 

100 

.3007AH 

No ground-water encountered j , .. ' 
Borehole bockfilledwith auger cuttings , , ... ,.;i ~ '"", .. I. '; 

.'t 

I v,' 

. ~.~ , '$ : 

Note: ~ stones for split spoon sample 

I f, I ~ .; 
r i' . :1 

l
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jl j,: 
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I 
P~oiec! Name: Frcnc::mia Technolocies P :t, I Loq of Sorina No: B~7 

Lagged/Cheeked by: EH I WL Datum: None 

Date: 04/28/93 I Datum E1ev: 

Depth of Boring 8elow GS: 20' I WL Below 

Drilling Eauipment: CME 55 ATO/lime: 
~--------------------------------------------~ 

Surface Elevation (MSL): Static/Date: 

--G:: 
~ ~ - "'6 CD ~ "0 01 

_ cu 
0 ..c: 0 ~c ~ o..a (/).a 

0.. 001 4) E E "- uE o :J 0 
111 Q 0 _ 0 :s a :J ' a: (/)~ 
a t!1....J mu VlZ :>(1) 

, Material ' De!lcripcon 

J 
Sp-
sc 

~ 

, " :.A 

Gravelly Send, some fines. decreasin9 

Brown Sand, some silt, moist 

10 
86 SS 

Gravelly Send. some fine. damp 

Brown silty Clay. hard. highly plastic, moist 

." 
15 

Bulk 

,mottled orange. yellow. brown, and pale olive 

; i '," , 
. I'i-: 

. H::' 
./:, ' 
I '" 
I ' 

I Poqe 1 of l ' 

20-+ __ -+~6~7~S~S~ ______ ~ __ +-__ +-______________________________________ ~ 
Stopped at 20' , - j ', 

No ground-water encountered 
Borehole backfilled with auger cuttings 

25 

.30 

50 
Note: ~ ~tonds for split spoon sample 

J007A[ 



I 
, 

Proiec~ Nome: Franconia Technoloc::ies Pr Loa of Borina No: 8-8 

logged/Checked b~ EH WL Datum: None 

Date: 04/23/93 _ Datum Elev: 

Depth of Boring Below GS: 60' WL 

I-Dr_il_li_n~g_E_q_u_iD_m_e_n_t_:_C_M_E_5_5 ____________ --1 ATO /Time: 

Surface Elevation (MSL): Static/Dote: -G:: 
~ - -0 Cl .... 0 ~c ~ 

0.. (0) U o :::J 
~ (l) 0 _0 :5 0 C-'...J c:lU 

~ 

:.cl 

10 

15 

20 ¥ ss 

55 ss 

3007AJ 

Ql ~ _ cu 
a..o 
E E 
a ::J 
VlZ 

Bulk 

Bulk 

Bulk 

Bulk 

~ '0 0 (1).0 '- UE a 
a: (J)>. 

::><n 

I SC 

I' 

" Or' 

Material Description 

Clayey Sand. some gravel 

auger cuttings contained .25" to .75- size shale 
fragments (consistency fell between decomposed 
shale and very hard cloy) 

~, ' 

-'I 

mottled, pale olive, brown, and orange, moist 

..... -....... -----'-~ ... -,,-....... -.-........ - ... ~ ....... .:.. .. _-,....&.---_ .. "':"'"""~.-- " 
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~--------------.... -~------. " ,. Proi~c: Name: Franconia Tecnnoloaies ?r( \ I Loa of Baring No: 8-a \ ' I' I Poa~ 2 of 2 .. ". , ',. 

Log~!!d/Checkea by: EH I WL Datum: None 

Date: 04/28/93 . . .. 1 Datum . Elev: 

DeDth of Boring Below GS: 50' I 
Drilling Equipment: CME 55 I ATDjTIme: 
~--~--~------------------------------------~ 
Surface Elevation (MSL): I Static/Date: 
,...... 
G: -
Q. 

C1I 
o 

.2 
C'I 
0 

<5 
Q 

c.:;l 

.oJ 

~ C 
C'I o ::) 
0 _0 

....J WU 

~ '0 a 
'" 

cn.o 
Cl u E 
a: cn '" :Jcn 

"6 
... 

~ QJ 

c: 0..0 

E E QJ :s 0 ::I 
VlZ 

Material Description 

I ' --
-
-
-
-
-

5~~ .•. := ~~ 8Ulk · I [I:;:ft.~,f.i1:i~I. ::;~,'ii..[· .• 
.• i f '. '.~ . . 

'_' I .:,' . ~';., ~. 4~. :" , ;,:~ 

60_-..J-_~~5~0~;.:S:";S~ ____ -+ __ -j. ___ -T-m_o_t_tl_e_d~p_a_l_a_o_li_v_e_, _b_r_o_w_n_,_c_n_d_o_r_o_n_9;:..B_,_m_o_i_s_t_·--_· '_" -_i_:;:'_'~'_""_';I:~: S¥~.':. ':;l, ,: ·{W 
-
-
-

• 1 · 
· 

Stopped at 60' .: ·:·f> ' ...• ; : ',:~. \. 
No ground-water encountered ~>:}~< .. . .. >.' 

Borehole backfilled with auger cuttings " . ;J~>: :,.r 

-
-_. 
- · .'f 

. ... : .~ 

65- - .-
· - ·'f 
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-
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:: .. :i;¥::.;.' .. 

,~;~;~f:fi 
. :;';';}~::':,>. 

. .~ 

~ .~<,: .. ~. ~~~ :. . :~ 
(."' :,!.' 

• l ' ' " ~,:: • " ." , 

:- . :.. . 
;, , :' " :)... 'i~~, " . 

. ' I ' .~.} '~ 1'; ~::_ 

'''<.~',::<:;:;;~' .. 
~~~2··;·~~~2< 

·~;~\)·~::/k'·" .' .. 90-
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-
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-

95-
-
-
-
-
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-
-
-
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. - :~:/,e~;<:: 
o. ' _ ::',~\: 1 : .~~', ", 

'------------------------------------.1-. - ... scS .~ ~q~NEE?S~= ;>;).~::." 

3007 AK .. ... _~ /.~~._,~., •• ~ .~,=~~--~ __;!:\ .. ~ .. !. !rl. ~~.i.t.1Ill.!.t .. ::I.il:,.:.!,'! .•. i.;1;~:f~:'E 
Nate,~SS stands for split spoon sample 
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~--~----------------------------------------~ 
ATDjnme: .', 

0.. 
(IJ 

a 

10 

15 

.!:! 
01 
o 
00\ 
<D 0 
t!l.....J 

dJ '-_ (IJ 

a..n 
E E o ::I 
UlZ 

Bulk 

Static Dote: 

. ~~ :~ (). r~\ /'/. ~7 .1 )-:? ~ ~~ , I, ', ~i ;!> 
Material De~cript:ian 

SP Coarse brown Sand, trace fines. damp 

gravelly, moist 

Brown silty Cloy, moist 

Clayey Sand, some grovel, moist 

.'1 

20~--~~~~+-------~--~--+---------------------------------------~ Stopped at 20' 
No ground-water encountered 
Borehole backfilled with auger cuttings 

25 
':";:' 

30 

35 

40 

45 

50 
Nate: 53 stands 'for split spoon sample 
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APPENDIX C 
o · 

LABORATORY ' DATA SHEETS 
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PHASE I LABORATORY TEST 
•• :., . j ·t .• . • • 
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Project: 

Source: 

Material: 

... 
, t· 

) :'Sample 
Source 

1 

81 @ 15'-25' 
I 
B1 @ 25'-35' 
B1 @ 15'-16.5' 
I 

82@ 10'-20' , 
82 @ 18.5'-20' 
,84 @ 30'-40' 
84 @ 38.5'-40' 
I 

85 @ 12'-20' 
85 @ 20'-30' 
85 @ 30'-40' 
I 

85 @ 40'-41.5' 
85 @ 50'-51.5' 
85 @ 58.5'-60' 
86 @ 13'-20' 
86 @ 20'-30' 
86 @ 30'-40' 
86 @ 30'-31.5' 
86 @ 50'-51.5' 
87 @ 13'-20' 
87 @ 18.5'-20' 
98 @ 5'-15' 
38 @ 30'-45' 
38 @ 45'-60' 
38 @ 40'-41.5' 
38 @ 58.5'-60' 
,emarks: 

:", 

LAE IATORY TEST RESULTS 
. . ~ 

:1 
! ; 

Franconia Technologies Project 

: ! 
1 1 
I l 

! ~ 
I 

! i' 
1 

' i 

! ' "" i ~ ; ! [ ! J : j it , :. I ,'~ i : , 

As Noted Below ; i. [ . 
: .' I:. i : \ i I : 

j ' 
I 
I 

! 

, 
\ 

. j ~ ; , \ 
i "~ ; 

:" ., 
i 't 

; 

. TESTMETHOO: ASTM 01140, 04318 ' : 
• : i \ "' ; ; \ : ~ j ' : \ II I ~ f ' r. : ' : ! .' 

Percent 
: Minus #200 

\ 69 
~ 92 

! . 

I ' 
, · 87.,. I'· . I i 

\ } 

I . 

j 

,. 

Liquid 

, Limit 

i '\ 62 
76 
83 
81 
81 , . I : 96. ; .. ,:.-... --+-... + .. : ,~ 83 - ... 

~ \; i ) 

i I : 
; 

63 
._. __ . , 

. l . , 
97 i : I 

; 83 
i 92 

1 
f ! 89 
1 
! 84 

I ' a,9 
; 93 

81 
' 93 

1 i 

I 
\ i 86 

; ! ! 

1 90 
. ! 

96 

, ; 

! . 

'; 79 
1 ' 

.\ , 93 ! 
I 

i1 ~ . 84 
89 

i ,' : 

' , ; \-,i' 

I. \ 
·94 

I :92 
I 

; 
~ . 

92 

1· 
... ) ! i f 

I . 

i 
." i , 

! ... : 89 I l· 

! ~ 66 
: 82 ; 

\ 
I '. 71 

87 ' ! 

100 
\ 

' j 85 
69 
91 
86 

! I 95 

r I 

! 
, 
i 

~ J. 

J.- i i 
I .j. t 

, 

i 
.,.' I 1 

.,.1 '. 
, ,J 
. ! J, 

95 ', ' ; 

86 
' . t 94 I 

77 , 
79 
87 
65 
97 

, 

) 

i 

t 

i. .. 

I 

... ,,! : 

: 

: \ 

: .. 

; 

, 

i 

,. 
j 

i 
! 

i 
I 
I " 
I 
! 
! f; 
I ) 
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Particle Distribution Curve ( 
U.S. Standard Sieve Sizes 

3- 2- 1- 3/4- 112- 3/8- 1/4- # 4 
A:. J,;. 

100 LI 1 1 #301140 #50 ; 
mil-r-t--t--f---l-I l-I 11--1-1 Ll_LL_t n 0 I I I I ,. I ~ I I I I II I I 

# Rill 0 #100 #200 #16 
1 0 ( 

--- .......... 

P 90 ~ 90 
e 11 
r 

"\'., c· 80 ~ 80 \ 
I'\. 

e 
'-

n 70 
t 

P 60 
E 

r--.... '0 ~ 
.~ 

" ~ 
b- 60 ..... 

a ~ 
~ 

5 l~ 

· 5 50 

n 
9 40 

......... 50 
~---

~ .-- .~ 
-

40 

30 30 
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LA_JRATORY,TEST RESULTS : .. .. . . , .; 

Project: Franconia Technologies Project 
. . t:. ::--" '. ' , ." , . ~,' . '. ;. ; . ,' -'.. , ;" I ' . t' 

. ! . ., 
I ' 

Source: As Noted Below 

Material: 

'; ; _.t' } i·. 

-, TEST METHOD: ASTM 01140, D4318 .,. 
." 

Sample 

Source 

Composite" A": 

81 @ 15'·25', 82 @ 10'·20' & 
85 @ 12'·20' 

Composite "B": 

B1 @ 25'·35', 8.4 @ 20'·30' & 
85 @ 20'·30' 

Composite "C": 

186 @ 12'·20', 87 @ 12'-20' & 

88 @ 5'·15' 

Composite "0": 

86 @ 20'·30' & 88 @ 15'·30' 

Composite "E": 

86 @ 40'·50' & 88 @ 30'·45' 

Remarks: 

Percent 
Minus #200 

i ' 80 

,'t 

.'t 

. . 
88 

81 

. ~ . 

( .' 4 1. '. b ' . . , 

Liquid 
Limit 

73 

.. ... ... 
' . 

. , 

' . . \ . 

'. ' , ", ' ~ 

80 

73 

81 

83 

( t 

. " I 

. ~ 

t· 

• l~ .. ~·.\ 
, " ·· .• \..:t·· i : t-,' 

j':' .' .·: ,~,;'~~:,':i;··~ :.: . 
•. 1' 

I ,. 1·, i "- ' ' ," ." .,;.' . . ... 

.• _. 4'HI~""""'~'~,A',., ., . .. 1 , '. ,,' I "I- ,~, 

. ... Thomas-Hartig and Associates, Inc. 
~~\ ( ~ \ tl~~ ~ : .. l !.' ' .',,: ~ t"~ !",~ ... " .. ! ;1 . 

t 
t 

,. , i 
'" ! ~. J . j 



'-
MAxlMUIV ENSiTY~OPTIMUMMOISTURE :' 

(ASTM D698~ METHOD A) . 

SAMPLE: 

Source: Composite A: 81 @ 15'-25'; 82 @ 10'-20'; 85 @ 
Type: Bulk ' 
Material: Clay (CH) · 
Sampled By: SCS Engineers! E. ' Hoque ' 

ESULTS: 

Maximum Dry Density (pcf) 
~ 

102.4 

'~OPtimum 1J!oisture Content (%) = 21.5 .... 
, 'f ' 

J: 
~ I 

t: 
I ' 

105.0~------~----~--~--~------~--~~ 

-u 
a. 

v 

;]' 

111 
c 
a. 
a 
;]' 

a 

100.0 

95.0 

90.0 

85.0 
17.0 

." 

19.0 21.0 23.0 
MOlsture Content <%> 

• Assumed Gs = 2.65 

Project .No.: 93-0592 

T'homas-Hartig and Associates, Inc. 

··f7\ 
--\ 

\ 

25.0 



I 
f 
lSAMPlE: 

I Source: 
Type: 

, Material: 
Sampled By: 

(RESULTS: 

MAXIMU' O.ENSITY-OPTIMUM MOISTURE 
(ASTM 0698, METHOD A) 

Composite B: B1 @ 25'-35'; B4 @ 20'-30'; 
Bulk 
Clay (CH) . 
SCS Engineers! E. Hoque 

~ Maximum Dry Density (pet) = 

't . : . 
' 98.9 

~ ":i. Optimum Moisture Content (0/0) = 
f " 

20.7 

I 
f 

I 
f 
I 
i 

I 
r , 

~...., .. 

t~ ' ~I ., 

110.0~------~----~~----~------~----~ 

.. ·.'f .... 

.'f 

105.0+-------~-----4-------+~~--~--~~ 

-u 
a. 
v 

J' 

;100.0+-------~-----4-------+------~----~ 
c 
Q/ 

o 
J' ... 
o 

1: 
95.0+-------!-------4-~-----+----~4-----~ 

90.0 +-~~~----+---------~-----------+----------+---------~ 
15.0 17.0 19.0 21. 0 23.0 

MOIsture Content <%) 

'L. ) · 

* Assumed Gs = 2.65 ," 

Project No.: 93-0592 

.. ... 

. r'Thomas-Hartig and Associates, Inc. 

' .. < . . ' 
",1 f.,., 

·1 
I ' 

"I 

I 

" ; 
i 



... \.-

SAMPLE: 

Source: 
Type: 
Material: 
Sampled By: 

RESULTS: 

MAXI. M DENSITY-OPTIMUM MOISTU •. _ J 

, (ASTM 0698, METHOD A) . . 

Composite C: 86 @ 12'-20'; 87 .@ 12'-20'; 88 @ 
8ulk 
Clay (CH) 
SCS Engineers/ E. · Hoque 

Maximum Dry Density (pct) = 100.5 
~ 

... : ~ . .. ;, 
21.7 Optimum Moisture Content (%) = .... 

r 

10S.0 

.'f 

100.0 
, . 

u 
a. 
'oJ 

j' 

.. 9S.0 
I \II 

C 
'11 a k ... 

r \. 
a 

90.0 

8S.0+-------~----~-------+------~----~ 

17.0 ·19.0 21. 0 23.0 2S.0 
MOisture Content <%) 

* Assumed Gs = 2.65 

Project No.: 93-0592 

••.• • - -. - •.•• • _- •• ow . • 
. ~ , 
. Thomas-Hartig and Associates, Inc. 

l : 
I ' 



MAXIMur 

SAMPLE: 

ENSITY-OPTIMUM MOISTURE ~ .. ~ 
(ASTM 0698, METHOD A) . 

, I , . ( ' , I 

Source: Composite 0: B6 @.20'·30'; 88 @ 15'·30' Bulk : ' .. .. , ., . . . . 
Type: 
Material: Clay (CH) · 
Sampled By: SCS Engi~eers(E ~ Hoque 

ESULTS: 

Maximum Dry Density (pcf) =. 
~ 

·f ~ . 
··Optimum Moisture Content (%) = 

'fl. .:. 

97.7 , 

24~ 7 /' 

.. ·1-. ~:,~li~j":,,~~:;:ii~f~\:~;!~I 
Date' ,.i;""'l\\~", ", 14-May,-93 )~\ ," ,.,' "'.~' 

:'] 
,: 

ii, . 
I: 1; 

. j;i ··'t;;/:{.;.· 

. rt . . 
" I 

105.0~----~--------------~----~------~ 

u 
a. 
" 
:r 

VI 
C 
III 

Q 

:r 
.... 

Q 

~ . 

95.0 

22.0 

Air·. Voids* .. 

,,0 ' 

24.0 26.0 28.0 
MOisture Content <%) 

2.65 . 

Project No.: 93-0592 

I ~ 1 . , 

:if< 
I 



SAMPLE: 

Source: 
Type: 
Material: 

MAXIML 

Composite E: 86 @ 40'-50'; B8 @ 30'-45' 
Bulk 
Clay (CH) ' " 

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

RESULTS: 

Maximtpl Dry Density (pet) = 95.5 

--. . ,. ,; ;, , • -: ,' .. . : : "j ~ ' I 't r .. 

·"1: Optimum Moisture Content (~) = 25.7 

u 
.9-
';' 

VI 
c 
(\I 

a 
-:J' 
\. 

a 

95.0 

90. O' 

85.0 

80.0 
20.0 

" ~ I: 

: . ~ : ' 

. ~ . ,-

I. ' 

. ~ i '.) \ 

I ' 
22.0 24.0 26.0 

MOisture Content <%) 

it Assumed Gs = 2.65 

. ., ~ .. . ' . . ". . ........, l"(' ..... ,. ' : . ... ' ., ' -, .' . ' ,\" 'r .'- ... ,.,... / ,'. . ~ . 

Project No.: 93-0592 

" ' r' i ;' I' 

Thomas-Hartig and Associates, Inc. 

5'/' 

28.0 

I.t 

" " I' 

" ' 
I I. ':' ~" ;' ,' • \ 

' j,' . {,~,:~?~;:;'Eii;~,t:':.J.l:[:~'~::~,> ·:;}t;.~·:'~;:}~:' ~:,~:;' ~',;,:;:.:.:~: ... 
!: . ''''':'!.'1"I·'''I,.'r·~~''";, -~'-~·!.":':1:'. :'~4 c. ~»),:-,~."""' o;·-r.:::"I."" . ;" 't. ' '4 .. ;. ~.!-. ' 
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Project: 

Source: 

Material: 

..... 

--. ~ . f ' .. ,. 

Sample 
Source 

A1 

A2 

B1 

B2 

C1 

D1 

E1 

E2 

arks: 

LABOr. .. rORY TEST RESULTS 
'. \.. .:;~~;~: :.~ 4r.!·;:; i:rtf1:}i};. ~;:::~>' I ~ [:;l 

. ] . ; <, r"'~'1J~-;"\', . , ,,/. ' .. ~ " '·K':F'. I l " .), '. . I ~ t 
." ,1{: .\·\.t~;i$~:·;;'ti:~~l~i~~~'\}N;~t~f/;:';::.1·::;';;j~\,.;' I :; fi' 

1';' 'r.~' ;f"';'''')''!.'''''' !\"'~ ,-"' " '~l " ~"";' t ", , : ' .. f( :~":'.:i ~'<~'~~~~;~~~fi~~tf :~~v~r;:~~~'~~~>" I. . ~ r 
Franconia Technologies Project Project 'No: ';' /'< 93-0592 ':~"~\:"~"'>':~'" I ~.~ 

.. ' ... ' h ' :~~~~;{/':!i!>;;;:j;~0i;;-<//:~~:\',' ! . il: 
As Noted Below 

'.: ~{ ~" :" 

Initial 

Dry Initial 
Density Moisture 

ie.£fl Content(%) 

94 26 ." 

~. 

97 20 

99 19 

94 23 

96 25 . ' ~;:' 

98 22 

97 24 

91 28 

: ' \ '~". ,! . ' , ~ " !' ~:. j 

Date. :~,~0·,}·~I' 24-Jun-93 ': .. :~. ' ,' f ; ; 

···· !T ~. ;iil~!l::;'~( ;;f;~f~~\;~\f;~:r:' . 111\ .. 
.. Samp' led By· · ,>,rr}l,~~i·:: E" HoqueI' ,:.::' \.... I' d .. 

. . . . . . , i· · · ·.,<fD,:~ui;r. ; ... • . . .. :.: ~ : ... ' \ I '" 
~; '" " ~/"\ !':;; . ' : . /~"~"i. ~:~'. SCS Eng. .'. I I 'ii" 

l' ~ r -t~ 

":' :" 

TEST METHOD: ASTM 05084 
A · F , • 

~ ' 1' ."; 

Initial Final Sample 

Sample Sample Consolidation 

Volume Volume Pressure 
(cm"'3) (em"'3) 

446.360 ' · 451.947 10 

451.823 480.053 10 

451.185 505.384 3 

453.051 474.240 10 

453.550 458.034 20 

453.167 473.458 20 

454.584 478.154 20 

453.613 492.525 3 

( ",' 
r I ::, 

! : Coefficient " ; I. 
Hydraulic . :' Of '.:.<" , I . 
:Gradient ~<. : Permeability .;:.', I : 

I : . . · ·::1~~·,' ·' ".: .~: . ~ I cr, 
i : (m/m) ;;r~:, :/':-:; (em/sec) ...... ,. ~ .. f" j~t 

. " . lr ·ii~if;:.\;{f~:;:6;~~09 :.:'; .. : " ., 11: I}! 
. W·1 a.:;~~~;;;:;Xi"l· ·;~'~~~'~~ ' " , ' : : .~ 
'.' H3;~~0:j1ii~:];':}~:~\;~O~ ' .. "j' I: I J~' 

, . 

i 23.099 .•.. : '" 1.6E-OS · ",. ,: .;)1 
I: ,:j 

; ")\ ~~t--
;<IJ 

" ;'~ 
.. ~ ; 

Xl. 
.;,;~; 
·~.'S1 

" ,~' : 
.,:-,.\~ 

. ~'i3 
.~~~ 

I . :',1 

,w· Thomas-Hartig and Associates, Inc. (, .. ' 

. .... 

..:... .• : 
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PHASE III - LABORATORY TEST DATA 

.......... 

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

, r: :' .'f 

(' , ' ~, 

(" : 
+ .. , 

• Itt· ... 

' r' 

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

.~ ( ~ . 

i 
" 'j' 

1 

'5'? . ~\ 

:-'"T " ;'" 
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Project: 

Source: 

Material: 

Supplier: 

--. ' t ' 

' t · 

ks: 

GRADATION AND F .STICITY INDEX TEST RESL 

Franconia Technologies Project 

Franconia-Northwest Corner 

Landfill Site ' ;' 

Silty Sand and Gravel 

Date: ~. <13iJun-9,3~ J~' ',;:;;'; ',~:-, ", 

, " ,1i'~· ":': ! iY;f~~f;1~:;,>~~\?·f~b~~~l , ~ 
Sampled ,.,BY,: , ~ ,E. ,~~que/l ;' 1 ~ 'I;:~< :,: : 
. . Ii SC?~~,ngine!:r~::~'::;·· . 

samp~::::: l!~ ,1 '~l~~\~t·~~ ;~1:"~f~i'~J;:;, 
., 
i-i . 
H . 

TEST METHOD: ASTM C117, C136, 04318 
·1 . 

f1 

SIEVE 

SIZE 

3" I 

., 
2" 

1 1/2" 

1 " 

3/4" 

1/2" 

3/8" 

1/4" 

#4 ·i 

#8 i 
#10 

#16 

#30 i 

#40 

#50 ! 

#100 i 

#200 

PERCENT .' 

PASSING . p 

100 : 

100 : 
, 
I 

100 . 1 

97 

97 

93 
;, 

i 

91 

88 

86 : 

76 '1' 

73 

62 

42 

31 

21 

11 " 

6.6 

SPECS. ,. 

MIN , i 

~ 

: 

i 
I . 

; 

i 

: 

i 
I 
I 

MAX 

I , 

i 

.. J 
( 

! 

. .Thomas-Hartigand Associates, Inc. 
' r" 

II 

n 

..;,,;..: 
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GRADATION ANL LASTICITY INDEX TEST RE, 

Project: Franconia Technologies Project :: 

Source: . Franconia-South Central 

Landfill Site 

Material: Silty Sand and Gravel 

Supplier: 
\.l 

-~~------------------------------------------. ~.;;: ..... . ~ t 

TEST METHOD: ASTM C117, C136, 04318 

SIEVE : PERCENT SPECS. 

SIZE . PASSIN(13 . MIN MAX , . 

3" 100 : 

2" 100 
... 

1 1/2" 
. ._.- .. - ··· ·· ·· 100 · ·· . ... - .. 

1 " 
I 

100 

3/4" 9~ 

1/2" i 95 

3/8" 93 ' 
: 

1/4" : 90 

#4 86 

#8 77 

#10 75 ' 

#16 66 

#30 ' 45 

#40 
i 

32 
, 

#50 
~ 20 : 

#100 9 

#200 
; 

5.6 • 

. c . . :. r 
if 

1[ : ',:: 
iI 
:. 

PLASTICG' 

LIMIT:" : . 
Y -.,!-.. -------

PLAST'ciTYY~;{~;!;: .... 
INDEX! ~ ' .. . , Non-Plastic . ~ : .... 

, I:::: 
\ .' 
·1 :j ' 

i·.i'. 
j:: 
j .; 
L~ 
·1 : 
'. !'I 

11:-, .-
L ' . 
-1;. 
j ';: 

. t.i' 
'1 ' , . . ,. , . 
' I t' 

! : ===-""""""="""""--.....,,-----------"'-----------=-------------- ):, .. '" 
narks: 

,,- Thomas-Hartig and Associates, Inc. I . 
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.emarks: 

. . 1( " ,'." ,l"'/fi){~;; .. '::;'~(;~<~\ ~~;~\:I:.~"::"·' .' . ~. 'II 
GRADATION Af\ PLASTICITY INDEX TEST h JUL TS :iP~t.i",'\:'/,-' "-~ ,;t~:,:I-:~: ;,'',;- ,I I 

. .. . .. . 

Project: Franconia Technologies Project Project :No· ';;'" 93-0592 ~;,~' · ~·L>J:,,; .... '" 

' ,', ' !i,;: )~~~\":,~:~!"l~'~~f,r:'" ' 
Date: ::;y 13-Jun-93 .~~ ::i·:: /" , 
, , ' f \~~~~f'~; ;ii;,>,:;,}~~~(ttt :, ,. 1 

Sampled: By: ,' E. ' Hoque/·:·/. "",',. _.; . 

Source: SRS Site 

Material: Silty Sand ' and Gravel 

Supplier: 

SIEVE 

SIZE 

3" 

2" 

1 1/2" 

1 " 

3/4" 

1/2" 

3/8" 

1/4" 

#4 

#8 

#10 

#16 

#30 

#40 

#50 

#100 

#200 

,', 1", t. 'f~; ::~ ~cs Engineers ' ,i , 

Sample Date: <::,1 0-Jun-93 o" . 

Lab ,t o:\m1~?;" ", 

TEST METHOD: ASTM C117, C136, 04318 

. l! 
' 11' . ., 

~ l 
L 

PERCENT SPECS. 

PASSfNG MIN MAX · 

100 

100 

100 . 

98 

97 . 

95 

95 

94 

93 

89 

87 

81 

65 

54 

41 

19 

9.4 

.... Thomas-Hartig and Associates, Inc . 
. ... 

..Y:6' .. 
' . \ 
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i : 

.. I 
I I 
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GRADATION ANL .)LASTICITY INDEX TEST Rl 
,I I I . 

il' 
I ' 

. :-

Project: · Franconia Technologies Project . ~ 

Source: . Sample S-1 ;')/\ T·" t' ( 1 I::; ' ; .\ 

Material: ; Silty Sand and Gravel Sampl~dG :~y..;y; E· t ~oqu~( ~y:'~;:.:\ :- .... ·L.·.· :. 

Supplier: 
..... . ~ 

H;:«:: SCS Engineers ' .. '" " 
! : . ',:11' .. ,f. I: '1,1 " " _ , .. ' . 

I . . .~ . 'J . 93 , .•. , ... ", ;.;.,;.1, Samp e Date: ,\ 10- un- :dU.:· ..... '; .. ':. I ·! 
.. . . . - -- " .. .. ; i " i ' ; ; 'f~j ; ; ; T, ' - . , - . -- ---~ ~ j j - -~~,T~: ,,'~(':~~"-! '--- ~:::- -- F 

Lab No: ',' . ". 'I, 
:" .... : ~",~! t;div '.;~~~~~":' ... '~'~'--S~;1d~''':''''' ~ ~ ' ~': ,' . :i

1 
';: 

. TEST METHOD: ASTM C117, C136, 04318, 02419 1:!.". ·:}:~~FX\.:·: f.~~~~~:f.~~B~· i; / "j 

. . .•. . ) i ')'c~iAr ' . -'" ' .... ,' II. ',t
l

: 

.,., . 

:1:' ;:1 
. ~" ~:~ I;!. ~ I .. ' ',' i j ~} q 

1: " f I 
";/·t(: .. " .~ .... , . r '11 

f.: .':' LI au I 0 '>;" ~" \;,~, d. ~ '.' 

lI'M IT:;;;:~_;/·i_fii~!_;.:'·~_~· ... _____ L I 
. ~?:~~,'~11;J%;'};~1 )"" " '" '.'.. ..... i "t 

LIMIT: :"'.' I
J
' •• f 

. 1 . I .\ --------- "{ 

PLAS~,~,~"~~i;!;: . . ' I 
INbEX: :)?~:~\" Non-Plastic .' ,." ' 

SIEVE PERC!NT SPECS. 

SIZE PASSltQG MIN MAX 

3" 100 

2" . 100 

1 1/2" 100 

1 " 97 
3/4" \ 94 i 

I 
i. ' 

1/2" 91 

3/8" 89 

1/4" 85 

#4 83 

#8 75 .,._--------

. :'" '51 'A' ,! ' N' '::D'::;:.:,.· .. :.·.·.· ... : .• :.!;' ... ~.'.;~·.,,':.,.·.~ .. ::-... '., ... :.~::.:.:'.:.:.~:,~.'.'._ ....•..... ~ •. ' ..... :.:' . ... ; .. ; ... :;,) .... '. ' .~:~?~:;;h:.. ::.'; ;:~/\: :, :::':: . 
EQUIVALENT: ' ;.~(;::, ,. . ... 6:)':iw?n,:;,~,~!:,' 

#10 73 

#16 65 .. 

#30 47 

#40 36 
i ; , .:.. .'" : .. ;'. ;> 

. l' i .. . . 

::; .<r'(' .. :.::~~c' ;'o'"'~>~" 

, ., ,«"" i:L~,!b~~~ , 
#50 26 

#100 12 

#200 
".", 

. • • ! . 6.8 .. " 1, ' . - " "','-

I I ' . (". .' •. ~!._/ ..,.". ___________________________ ...... ..;... ________ .. r ....... 

lemarks: 

,tt' · Thomas-Hartig and Associates, ,Inc •.. 
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Project: 

Source: 

Material: 

i: Sample 

Source 

C-1 

MD-1 

MD-2 

MD-3 

MD-4 

Remarks: 

RATORY.;TEST .RESULTS ····· ~"~icl~~:lIIJlllJ~~~~lJ;:;···· :11. 

Franconia Technologies Project Project No. ,/:.93-0592 .',:' ·i; ; > '>:"\; . I 

LA 

Bench Scale Testing And Mix Design 

Percent · • 

Sand Added 

30 

45 

60 

70 .. ~ . 

\ , 
\ 

TEST METHOD: ASTM D1140, D4318 

Percent 

Minus #200 

86 

. " 

47 

37 

30 

"-,' 

Liquid 
Limit 

71 

~ 
" . 

63 

55 

43 

. 33 

.- " ~ ', ;; 

..... , I !:' ; ~%~~~?:i;;;~\tr: ')lf~1;~i~~:r.-,;/. ,! 
. 1 Date: ~·l·~ 24-Jun-93 ~<'·:~>i.';'; :1 ' 

f t;i';l~~~~i;;}(.'·4'.'~:)~~i¥i;~rJf!·~?:' ,...: 
Sampled By: ,\~. E. Hoquel :> < ;r 

, j.:-- ' . r':~: SCS Eng; ' 

" "", .; 

. . ", 

" , : 

\ 

Thomas-Hartig and Associates, Inc . . 
. ~.'. < . : ;: :~'::j :'" .' . 

", '-; .. 2-' .:.~, " 

.,' .. "' , "c: ;\[ .. ::~ ;':.>' 
'.~ , r: . / :- '·> ... ·i:; .; /::'~}::j) . 

, ,I \' ,. ~ l i ~ ; , . ~ ". : \ : i, . ' J ~ , 

_. _.co.' . ~=--'::'_7_~-'-=~"=C'='~~- "C""" " " '-" " -. 1 - .... ;:"-~ .. , . . :" 

-\ 



AMPLE: 

Source: 
Type: 
Material: 

MAXIMUIV 

MD-1 
Bulk " ' 1 

Sandy Clay (C;-i) ,',-' 

:NSITY-OPTIMUM MOISTURE 
(ASTM D698, METHOD A) I 

Sampled By: SCS Engineers/ E. Hoque 

ESULTS: 

Maximum Dry Density (pcf) = 
~ 

. ~ J • 
Qptimum Moisture Content (%) = 
.. :: 

115.0 

u 
.9-
:J' 

: 105.0 
c 
a, 
a 
:J' 
\. 

a 

108.6 

17.6 

. . ', 
.'f 

• " J 

.r,', 

100.0~--~--*-------4-------~------~-----i (~ 

95.0 
12.0 14.0 16. 0 18.0 

MOisture Content <%) 

' .. Assumed Gs = 2.65 

Project No.: 93-0592 

Thoma~-Hartig and ' Asso~iates, Inc. 

F. . '1'; '1 . 

i ~ , 

.)L''.. 

20.0 

! ; 

" :~ 

. 1 4: 
i
l
! ~1 

. d " 
" v''!' 

,.-' .( r .... 

:/ :.J 
!! 
iJ' .11 ! :>iI,f 

-~ 
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Source: 
Type: 
Material: 
Sampled By: 

. .. _-- .... MAXIMU ,.. .. 0 ENSITY OPTIMUM M 0 ISTU RE ---- .. -H .. - -- -~,~;:~~---···~·~·;~ . .:.:..-,-:-·~-'-·---· --~··-·--- ._.--__ .1 

. IASTM ~698. METHOD Al . .. Hj]i~t1t}: _}'~~f? :, .. · } 
MD-2 
Bulk 
Clayey Sand (SC) 
SCS Engineers/ E. : Hoque 

. ! q~t~·,:z~,;,~t,,;"'I·, ,, ?~ ~l~r, ~~3 : , " ~ I 

,. 

... ,; 
- ' I • 

(ESULTS: 

Maximum Dry Density (pcf) = ,113.5 

. ~., Optimum! Moisture Content ~%) = .... . . 15.5 
I . 

' 1' : 
-j: ~: I 
.I: :1 
I fI' ! 

120.0~------~------~------~------~----~ 
t i . 

Air ·Voids* ; . . 1 I . I 

I 
115.0+-----~--·~"----~-----+~~--~1--~~~ 

u ., 
a. 
v 

":J' 

~110.0+-----~!--~---+------~----~r-~~~ 
c 
III 
a 

105. 0" +--~--t----_+_---+-----+--~_.:_t 

~~~~~~~~~~~~~~~~~~~~~~~~~~; ~:~~ .~.~~!\ ", 
14. 0 16. 0 ' . 20. 0·, , '. \.'," ," 'q 

MOlsture .Content <%) 

• Assumed Gs = 2.65 

Project No.: 93-0592 

· - - -· ~ -~, .. thomas-Hartig a':1d Associates, Inc. ' 
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t· 
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PlE: 

Source: 
Type: 
Material: 
Sampled By: 

JLTS: 

MD-3 
Bulk 

MAXIMUM Dr:- "'SITY-OPTIMUM MOISTURE 
,STM 0698, METHOD A) 

Clayey Sand (SC) 
SCS Engineers/ E. Hoque 

Maximum Dry Density (pet) = 
~ 

115.0 

OJiimum Mot%ture Content (%) ::! 14.8 
"fl . ,: ' 

" : 

120. 0 -r-----r-~~~--_r_---;:::::::c====:=l. 

." 

~. 

115.0 

-u 
a. 
v 

':J' ... 
110.0 .. 

\/I 
C 
Q/ 

Q 
~.~ /! ", 

':J' 
\.. 

I' a . -_ ........ -_ ._--. 

105.0 

100.0+-------~----~-------+------~----~ 

10.0 12.0 14. 0 16. 0 18.0 
MOlsture Content (%) 

* Assumed Gs = , 2.65 

, Project No.: ' 93-0592 

Thomas-Hartig and Associates, Inc. , 
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11" I .' 
t 

~ I 
,. ' "< ', ~ - II 

.:'" " i! 
, > ill .1· 
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MAXIMUIV 

AMPLE: 

Source: 
". ( . ~ ~ .. 

MO-4 '" 
Type: Bulk 
Material: Clayey Sand (SC) 

cNSITY-OPTIMUM MOISTURE .", 
. "1\ 

(ASTM 0698, METHOD A) 

- F! ~ I : :~·:~:f~J,~:;~~~?~~;~.:i . ~··~;YJ. '4: ~ ~ ·,:~·\T!,:~~~:~~;' ... \.q .. ;:.~ , :: ~.~: " 

/ · l ,l ,·: ,;:"~i;;"~~ s.;i~,::~I~~~:K\~(:, ,. 
!. - f 

! ) 
l. 

i , 

Date: ::,"~" . 24-Jun-93 :', -.'''>,7; 
ffil . ~ '>'~, :-,~'(l , : ~ ~:.:;;,.' .::~::¥;, :'.l ··:·"'~~"ci l' ;1 't ,I e c~; f'!{; ', ;.':, :,':,;;9. , +:, ,~ , . , : 

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

,,' lr}~~{~\;~;:i,,;;?t~;~.~it()i :1 1 

- --,~ l:.:J~~;t~"7~Fr:-:,~,~~ -- :'1--'1 
:SULTS: 

Maximum Dry Density (pcf) = 
~ 

.!" ~ 
Qptimum Moisture Content (%) = 
. ~ . 

~ " " ; . : I 

" 1:' I i" , ,~;:,:':~:'~( , :,' , :, '~~'; ;~ ( ~ ¥ .~:::r ~ ' [ 
1 . "'t~'l".},J,'" .' I' ~.t\ 1 1 • ••. c "0; 1,,9 \ \ t 

":, .. ;::r;~~'~':"'~~;::fr~:,· "" il ! 
117.9 

. ) f : " ~~ ~ ·i . 

13.7 
. ! 

~ .- ;. ; ~ : ~ .. , f i ',i J ( ~ 7 
" .. ,. 

,,- " .... - . , J I' 

125. 0 T----:! '~)-:-" ~~' ;~i-I-~~~7",--r---:-:--.~I~:· - ,-, ~i -r-7.'~--;==:C=!:·===:,~: =::I. ):%/'\~~'~;~;i' y . '. 

u 
a. 
v 

~ 

Air Voids* r,,·-~·, <" .' ." 

." I · 

t j .. 
'. n,' 

120.0+----------~-----,-. ~-----~--~-----\ .-. ~--~'1.~:-.11 :-, ,~. 
: ( ; ~-: :'I i· 

~ r:'· 

~ ',':' 

. -'t 

: 115. 0 .' 
c 
QI 
a 
~ 
\. 
a 

110.0 

105.0+------4------~------+-----~------~ 
9.0 11.0 13.0 15.0 

MOIsture Content <%> 

* Assumed Gs = 

Project No.: 

r' 

2.65 

I :,' , . ,( ' ,,; ' 

93-0592 

\ . 
) . 

Thomas-Hartig and Associates, Inc. 
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_ABORA TORY TEST RESUL Th ' .!It ~":,;lil;:0~fi!:~1~1:\~:;:;\. , 
:::~::: :sa:co::: ::::oIOgieS Project " ; if~~iit~~~~j~~it;~~~~~3 ' ,. ', I 

Material: ' ' Sampled By: ',:;:~i;;/ E: Hoque! ', I 
.. T · ·· ·,· ,;:::~.:;:n~·1 :: ·' , .. .. :.' . ; .. ;l.,!.: .. SCS Eng . . 

! . 

··r __________ ~ ______________________________ _ 

Sample 

Source 

MD-1 

MD-2 

MD-3 

MD-4 

Remarks: 

.. Initial 

Dry 

Density 

1E.£!l 

104 

108 

109 

112 

" ." 

Initial Final .. Sample 

.. Initial . Sample Sample Consolidation 
.\ 

Moisture Volume · Volume Pressure 
Content(%) (cm .... 3) (cm .... 3) . (psi) .. ./ 

." 
16 

." . 

14 

. ~ 

447.389 466.928 . 15;[." . . I . . 
.. l·· 

452.741 465.293 
. '25( :'·· 
., j . 

. 1-. 

13 450.245 452.505 15 ]; .. 
I; 

12 450.644 456.585 
ti 

1 O ~ 
j) . 

'f.. 

Thomas-Hartig and Associates, 

Coefficient 

Of 

.' ! 
1 

• I ... l 
I 

" 1· :1 ., ',:1 I .1 

,I i 
I I 

' I .! 

I ·,i 
. , ~ , 
I 
i . ;':i ,] _. 



Mine 

District 

Subject: 

" 

\ 

DEtJARTMENT OF MINERAL RESOUR~~S 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

THE SELF BENTO NITE I1TNE Date Sept.ember 9, 1957 

HOHAVE COUNTY Engineer Lewis A. Smith 

Locat.ion of Hine: 2 miles East of Needles, California, on the Arizona 
side (T16N R21W, Secs. 35-36). 

Owner: J. Self, Blue Line Notel, Blythe, G.alifornia. 

}tr. Self stated t.hat it had been tested and found to be satis­
factory by Union Oil Company people. Some cleaning vJOuld be 
required. 

He said that since little has been done except a fe1v test pits 
he 1vould have t.o give us more complete information at a later 
date. It is just now being located and little is knolm of its 
extent. Later he hopes to have some test drilling done on it. 

./ 
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Mine 

District 

Subject: 

... .. . 
.' .. " ... 

DEPART'MENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

.. .... 

V -/ 
THE SELF BENTONITE NINE Date September 9, 1957 

IVIOHAVE COUNTY Engineer Lewis A. Smith 

Location of Mine: 2 miles East of Needles, California, on the Arizona 
side (TI6N R2IW, Secs. 35-36). 

Owner: J. Self, Blue Line Motel, Blythe, Galifornia . 

JYTr. Self stated that it had been tested and found to be satis­
factory by Union Oil 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 little is kno~m of its 
extent. Later he hopes t o have some test drilling done on it. 

. // 
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