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MEMORANDUM 

TO: Tom Avagliano DATE: August 17, 1984 

FROM: Jean Cline 

SUBJECT: Drilling of Monitor Wells, Florham Park, New Jersy Plant 

The four wells drilled were collared in soil and bottomed in glacial 
till; bedrock was not encountered in any of the holes. Wells 1, 3 and 4 
are expected to produce the required 2 gpm of water, and are cased with 
4" PVC pipe, the lower 20 feet of which is screen. The holes were 
finished according to DEP standards. 

Samples of the upper portions of holes 1, 2 and 3 were collected by 
pounding a hollow tube into undrilled ground in advance of the drill. 
The remaining samples were collected by placing a shovel near the hole 
and allowing cuttings blown out of the hole to collect on it during 
drilling of the indicated sample interval. It should be recognized that 
although rotary drill samples contain primarily cuttings from the 
interval currently being drilled, samples may be contaminated by material 
from the upper part of the hole. 

Material encountered in all holes appears to consist of unstratified 
glacial till, containing principally red-brown arkose, gray graywacke, 
granite (to granodiorite)and quartz, with variable basalt, and lesser 
chert, plagioclase, and K-feldspar. Fines are principally quartz sand 
with lesser sand-sized particles of the other rock-types present. 

Wells 1 through 3 were drilled with a mud rotary rig. Bentonite mud 
(quick-gel) was used to keep the hole open. Plant water was used in 
drilling and is the fluid present in the unwashed samples. 

Well 4 was drilled with an air rotary rig. A fluid known as "foam" was 
put down the hole when drilling reached 12 feet, to reduce the dust. A 
jar containing a sample of the foam is included with samples from the 
hole. 

A wholly owned subsidiary of AMAX Exploration, Inc. 

1707 COLE BOULEVARD • GOLDEN. COLORADO 80401 • (303) 234-9020 • TELEX 45-556 
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Well #l is located north of the maintenance shop and west of the existing 
well. The hole was drilled to 50 feet and cased to 43 feet. Samples of 
the upper 20 feet were collected with the hollow tube and placed in 
jars. Remaining samples were washed and sieved; cleaned cuttings were 
placed in jars and fines in sample envelopes. Representative samples of 
each were logged on a clipboard. 

Well #2 is located southeast of the parking lot at .the south end of a 
small meadow. The hole was bottomed at 41 feet in water, however, the 
drillers were unable to get the casing past a boulder at 30 feet. As the 
well (at 30 feet) would not produce the required 2 gpm of water, it was 
abandoned. Larger samples were collected at two-foot intervals below a 
depth of 15 feet. Half the sample was bottled unwashed, half was washed, 
sieved and logged on a clipboard. 

Well #3 is located west of the ARC/ADD building. The hole was bottomed 
at 50 feet; casing was installed to 48 feet. One sample, 6-8 feet was 
collected with the hollow tube. Remaining cutting samples were washed, 
sieved and logged with an unwashed portion being preserved. 

Well #4 is located southeast of the parking lot and south of Well #2. 
The hole was bottomed at and cased to 35 feet. Dry samples were 
collected on a shovel to 12 feet. A foam material was then added to 
reduce dust. A portion of the sample was washed, sieved, and logged; an 
unwashed portion was preserved. 
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DIVISION OF W'\TER RESOURCES sprr;IFIC.ATIONS 

MONITORING WEt:l..S IN UNCONSOLIDATeD FORMATIONS 
BUREAU OF GROUND WATER MANAGEMENT 

STEEL CAP WITH PAOLOCK--~-<;===r, 

~ ~PVC SCREW CAP 

LENGTH OF STEEL CASING 
SECURELY SET IN CONCRETE---<~ 
PAD 

. . . . . . . 

. -. . . . 

. . 
' . . 
. . . . . . 

I fOOT BENTONITE GRANULAR----.{:: .: 1-' 

CASING SEAL- ~('I' ~JO.r .. 
BENTONITE, tR 1<[1.7~2• 0 

(!'.2 QOI./94 lb. bo~) 

' c 

OR . PELLE T SEAL ; :I;- • · 1--""""-------,------,t· 

,f>,VC .• -COUP~ItHi -~1~:11' J 

1-2 FEET 

. 2 INCH OR 4 INCH PVC WELL SCREEN 
(1-/0.20 SLOT SIZE INMOST CASES) 

~'l:i:J---<f----~--"W-'-A"-'-T::.~ P.:.:__-r,_A'-'--'-'8 Lf"'--:-'1;~ S 

::: ~~~-.:: .·. ~:.. .. 
,'€··> 
::~E~~:: 
.·.t::>.• 
.·.~.=::1·. 

GRAVEL PACK 

CJESS£ MORIE "'I I J 
0197-.039 ins IN MOS-T CASES 

:=:~t:1 
6 INCH OR 8 INCH SORE HOLE---+I·':,S'S:-:1 

:::jE~::-

I 
~-~ 
'.I kl 

.·. -=·.· ·=·-g:-: 
~:~~::~ ~.1 
::~::l____L_ _______ \::,;_· _ __ll_ ---PVC CAP 

L/'1 

!lEQl! lRE:-iDITS: 

1. Notificntion to the. Division is rtqui red ti.JO (:.::; \.•ce.k£ prior tc c: .. :·: 1 :,--, 

• 
2. Driller is required to obtai:-. a State h'l':!ll f..::.n:.it for e..:~ch mot~:.:-, \.::::1. 

3. The driller must m.:J.int.:~.in an accur.:J.t~ lJritt~'l log of .:1ll m.1t.2ri.Jls p•.:: . ..:c:·,:~,· 
hol~, record all construction details for~- ·;1 well, ~nJ r~cord st~cic ~3c~~ l~' 

4. tf .ow level org.:1nics are to be s~mplcd for, only screw or press joia1ts arc acc2;,t. 
(no cilue joints). 

5. Wells must be gravel packed (wh~n necessary) and dcvclopcd to yield a sand-free dis­
char~e of at least two (2) g"llons per minute whcra possible. 

6. A lcn~;th of steel casing with a lockin!: cap must be securely set in .:enent .:~nd numbe .. 

7, T.:>p of the I'VC casin;; (<:xcludin; cop) r:tust be surveyed to the nearest hundreth foot 
(0,01) by a licensed surveyor. 

B. Ot!aer o~thods nay be usee uith prtor .:J.pprov.:J.l by the Divisi0n. Phon~ (609) 292-066E. 



I ~ 

L! 
, : 
'I 

'L . 

····,. ' , '.' . • .... : ~JJ: .;-J, 
L: ! . , . !; j:r-8 ) ' . L';.'.'Y,, , 

- ... 

:• ·.['·f. . . : : ·i ·u;~ -<.: '>-· . 

. ···~' .. · '•1 ... :. ·. ·'-'·.'.,'. -1..::1··· .···'···.- . .'.~·. ''".l .. rl;· 
;.. . ~t-, ;~:-1. ; ,~······-· ' · ;, .. H 
. . . . ;ti' . 1)'::1~ . . . :i~. . . i~~ : .. :·.~ ·~-I • 



I r3 !-4-"-0' 

·J•o--+--

i --1 
G.+o' 

s."'"-rr 

B .. 13 

l :4-25 :. 

B 'Ill\ 

-~ 
I 

~--+~~---j ---- J 

s: .. ,s B . .$-ii"' 
5 [;6, 

l. 

Bly7 a-!1; 1l.5 

I ~~0 e -'<:e 
I 

I 

! 

48-b' 
El ;i"j8 

I 

.,, .l; ·~ I II ~1'30 
I 

' - .. ',,.. ~'t'i£'·· ,_ __ , 
~ J .. :_ 

'J!;•! 
t {U)'ilf•j~~IB<>-

.•l 11:>4-· ,•: 

~ 

N K-H. 

H'~ 
. i 

-i~-'--C--f-'---~-!1 00-

I I 

, I j 1 __ -- - B, tO 

'"' 
OIUltONT .... ~ &A\..11: i"• zda' 

..-E-~T 

- Bi IS_ ---t~·. 
I J ,, - 'I\ i -j"--· IJ 

' -~~-,-~o· ~E.RTIC......-~ Sc..:..LE , .. $,., 
! I 

180 J /~v. ~· 4u:v_ 178,4-: 1--..L i~i ~ .... <:\', 175.-" 

., Tf'' I--'. __t' ·'"" 11- 1 ---- ____ • 

1"0 ~~ 11.1:1, Ill 1!11' ,'Hofll~' ----
I l __,_ ... ! 

I 

~~--''TN K- Lr 
' /_- /r·r-~10~'~~~~ NoTEl 

I I ' ~ 
I 

i _j .J. t t 
' 

I 

BORI,_.G SECTIO,_.S 

-~ , I 

I I 
I ELEV. i 17~ 3' 

9 TMI __ .11,_~~-TI 

---+----119<>· 

I I 
•o' ',' ! ' ' L~'7<> ' n , ! 

' 

I 
I 

I 
-1----llw 

e .... ·o-ws RcQUI~ED To I 

UsiNG 140 LB. )...,.ELG>IT I 

I _j 

! ~:~ .. a ~.:':1.: ;ff.f:ro 
L-------~ 



-

I I 
! 

I I 



-~·-·· •"'' '• .,.. . ' •. ' " • ' . ' ' ' " " ',.,, ,, . :~_ ' - .l"""···_u· " , .. =I 
. ~~----. ___ I_ I ---·- 'j .. , ... , ___ .L_+ . ~-j- -- -'-;+ e :u._:,TT' jrl' +---1 ~~+-'.LI ";1"L~ ~---1' c - -_-. -~_ T I'-'- ___ e ',~u+-_i-i+" I' ·!+ -- - . .. . _ .... P : '' ' :••n~----.i i .--;-r ... -·' :1 11 J,J 1 . 41-1~1 ''·:iii 1 1Jtj11 1 , ··-~ d·~jj •• ,1 tl,i11 1 • 1 1. ,seo · •· r .~r~-

i I I ELE; 1180.1-(l ~~.-dl. ~j,4'! 'I It il r ·!_,; --·::: :~ ::!; : ~:~::_1_ 1 ! 1 ,!'· ·~~ 
i!!' !: JJ,C, I 1

1 
1 rr· -.:.!':0-~-J, r' 1·:· -·,·r-1~~ 111 , t.Lclt1l8~. ,· 1 

',,., .. ·_. . . '\111:' I! I 'I' I 'I' ,, · .. ' • '·<~· -~')', '. ,., ~_n il•it' I'' .. fr i ,,;,:;,:; ._·· fj·j,-- ij•·· · · ,,, •II•· " ·· rJ• rA;.f'l ·' "·jt·-----
i--;-'il· ;:-J;--1 , 1 ;,- _ r_l ; _ _ __ ,_ ,:TJ ·_1_ _ _'· -~~~1X!B-.~~-- )-~~' ··-:t' ' .- :.;. ..._ - 1 --~ 

~D-'-'t~ ::r;; I ,... 1 - ,q1:1.1•·.-- ~~""::i.t~;~,M';A:_:_li,"~ ... _~r_< ·m· ··v- ';~_-;, :z:'~-·· .1, ,~K;!1Hlfif£!_-. ·rJJ:f.J!VJ..:_ . .v. ,;:~f~-:.;: - . _ : _ t_._ ... k·_·-__ ·_.-
, __ ~~I ~ t _, ·-. 12;''/crrg· "•=./ .. ' rv-l:v; .. r· ifi1CMn Rt""1 ,. ·x,· .~ •.:..- ;;a.~" [] ·-, i -~ -1' - - · '·'~~-~<l\l·\·,•-~· 1 !.' l)'•·ttt:••:;,;,~---:7~-A cY-•{<>I'v,.,~y,,r.-"n- ... ", _.·_,,_, '~•',_,~,' -! 
,.. F I L-r-f- 4 I . ·-- r- ''-1 1--:'-:J-... -- •, ' '1 t---f-;-, ~~ --7"''/;,r,.l/i.~,;r· lf41 l - I ' .,. .:~ -•H+h~tft l~fffi1~ ::,:::,'' ·_,~;·, h -- .,::,::~ .- 1;5.5 -~:w~~t'if T1 qiffii.!ttlhr-B-E ~rtntj_,:fffi~~:i<Ki1;; t.r~:01' , ~- .-:.H 4

.-n,,,1f' 
~ ~~~;:~~JfFt ._· . . 0 

! · .. - r:rHFiB cit!~ Hl~fM-ri H. H IH l~r ~EibfiDi'NttA .8'. II Ill I tt~:(~'i.i n -·.!* ~~ . J~ 
~~Ei_~-·.,.;.f -l::fl-j-7~<-: f---:-,-, ~-~ __ ... , ·' :• · :-"':---. 1 ·!r. :1]T1ff:t 1 ·~ft,:-Jr!-l-1 :- 1-,r-Jri! :; ii··r: -r-jJ+t-i·:!t·-,otc>· _ !1/.) · --t-~:,'---·-...c:Jfi~, --·t?~ !)(; -+I~' •--

i/,.,:-, Jt:,e' -~~::· _ ; ,. '" , .. :. 
1 

~ i·i ;, !Ill I ~~

00
~i·-t-~"i Uf-i Jtibf!T ,~1- •U

1 '+f[,'r -; ,J .' 1 +Iii' _IN-- . · - ·· ' !-Pfi 
~1++-ilf,.;: ,1-t,':·lih--iT :ncU.Lh~;"r-_ .• _:·~~_-"_li 1_, nH1,1~ ' __ - __ -_---_. -. +_. __ h~titl -~~l · H __ L_lli_fm:ffi·W:_ r I m;r~_-_··~'r1 

_ ---_.. _ . .I v~. 'tH r1 t1+1 ,r+tH:'J+; ---- .. ,, • :~jl!l.jtHt!tt~'::t: _- +1 .. q+ulJi-' IJTHH-&Ii, 11 L 1 L:{ffl"
1 t

1
H:t!(1 •. ~w:r- -wn ~ --~ -1-t'~ -::-c::r:;"tl.-1~-;- :2.1 ,-; "·, ,~-,-tl!'-,-r_j:-::J_ '1 ~T- . ,!i! ·rt=f:- r; j f~H} -1- ·: -~ t - -- -~~~-~1):-- TT , ,- - 1--1 , __ 

'c __ )l:t.lt:.t,l:i+'!Hi~~", j',TIJ)r_,···fo·~::T1 '-11'Pi'A ~.~:-f"oiftP•-.;!,T'~~·- 1 ~•·1:tLfli![J~Hse~tt U~1\., • t:·:;;rfi~ 6-~fAlL fiUJt 
ifh :1'&!'~.¢>-B-.m-!=\ , , idH'~ !TfiTJ,~;-lEflihW:l 11 11 D- ffl·H- 1 n [:trl- lHr.i tt I ;._ ·. ''II~ ';;r:-+ r:fli:;:\:+lli tiT+ktt 
'l'tftht~:~'~· 1,(1:'}'-Jil b :tn~~- 1--~~ti~,:·_J,~ !,;.,<rili~·-·~ <_.? .t-~j'i"'!f~t 1' _.ttl,;:.; 1_1_tnu - l1n1-__ rfJ. ··Hr- 1·~m··u -·-~. ~!rr_ ·1A'1_. i?f+i'i~--:_ •. _:Jti .. :+r~~· ilttH ~J!-l_t+W. ,~~ffi-tj :1r,,_ •• ~ :-1 ~\ ! 1.1 l~:o~i£-j..'f T ,.J. L]_ !.L~ .," --1 T::JI\J[fE:'!;;l ·'fhl'--- tL:OP£Q :A-r. 1 '1'9--fP'I ;-! ~ _r 4jj; .1. _ __I_ _ ~ -1-{ .:. . ,_ fl . - P~ rfY.!:. .' !J.;.. ANc. . ~~''IV~~ ._ .: 4 1J -~ '----'--- 6 5 r:J ' . . 

- "Jcrf~ 1 ... l~¥1-- --1+: 1 1 ~!, ,_,_l-n4_! __ ci--J.++-r-t- r---t-1+-1-i-.1 -1---lt-i-i f--it---f+ t---h--T-l---f1]f .!· I. - •· • .r.1·l·;J,t>~: ·- _·r.·. ,.__j,_ :.Yt~-.t?!' l-J--i -H-: r f-.G:t-----:rr-~,:-,m-~1-' )' . . ++t1f~;:rtl!~~,,~i;~=·'i:!icl{,i.i;i,,t,J,sl,",:,j:,tll+t ~~~~~t~ W~ft)pf%{·- .. iJ)-1 J!' Y.>'v:v_ UVV l)':n("rfrjr?d!fl-:i=,~l lL~tidr~t_-
Hj:p-1 ~tt·~ _, ~¥--, rc:s;j11'HH ,-t,Jr,._ 'I"'' I'+ ·rljilr-r•• 'HIT'-T tttn~~- l! 1 I' J}~. '! . ;ji· , "' ~"i,Vl: 4;<1 · · .J', "

179 'I -[fth H;tr· r i.(i; n~c~"l- Tl --r- 1-nltl; ,• '.,-f-1"' 1- i·iHI; Iii ' ~ I . - ' ' . . - . -- '- ' ~ ,. . -' ,-- l""t .,_,., 

- '_ i:;::.,v_'S ;-, m~~ f'J{;l\'~_ :_ ·~ ' Ei.:lit' ilr.(o" ! rr_.·, I : fV! i n- f:!c V.Ji-z,.;l t ' l-::n j! ' . •.. ,· ~-----~i?f . .• ' ·~_' 'ttr:r_· ' ' tt. . . i ti' J ji i I 111 t_·'. ,ra_'_ ~liT -~. li_ m M~-· rl __ rfi'Y cc:3';,, I .. ·---""~·. ''1::-t-·~-· .:'' 1''1\.": -, ~; .-) ,._., R'·-- ;' . ,.:-:t-q: _,:~~!- -·· .. L! •1-V• ,'''j'fm~ .'!.em'~.:--.· •lC' .:· , .. ___ ··:1:.!-;·li:..)-.::; , 1 ·, . .' ~~"'-!.-:%<~., 1 ·-1. :~, -V· ,1.__, l'{:f;,J:, . 1.j,;: 'LL.FIJ:I "--+-t- '•: HJ.J -{;.1~'- ----t-1 :+-j ·- . ltl '----'.,-~,.;I ' X -:_J,-4~ ;·~~-.-_./_f.1?i ~~~1t "~~~1~-A\\ }'?,J·~'®·''LT c .:t, :· ;'~·a~~ ·7:~-- f1-v. :}11- .l;;i'ti' ·ltrE(f:,TI • ,~c 6_ ·l·~:'lt llm~f,;t'.-,;J i_:-1111 ,_- -_, ,. Yr'~·•r,~-,tf= 
1 .,- •,r '•fr .--~ L' ' !!IJ,! JekN_..,;•.>"'' ' · ,Y,:;t· " •"~- - nr;r f'IH t' l-i H f1' H - v;--r-r•· 'i:+rl-1-r, 1 .··~: , , ·,1 \ !i11ri .-:1 '~' · tf.:Tl'Tl'l~\~ JJ.'·-:· .. : ~-,ft.!-1~- tl- 11-1 ' trl-tl· 1-i-tli J-[---t·.-1- 11-~,--i-t-, ,--1 'H · '- x-H:rn-'• 
• ''-'-''"'

1 
• . • ~~~;~~ . ~ ~-. 'tm ., ~\ ~~ -1 . rr'x:r: . "' ·t+' + llifm ·t . UH J' ~JH-++ -1'{1!\1 i ~~=· , -, ·.+- ff , - WJF-:F _,:";_-_'!_' ,-!,,. __ ·:,;-,-. -_ ~:'1-_,z_·-~·-.CJ~!-i:+~·-bw;;.~-tx~'~'_-'--_· V'_~ 1 r-~H- >-_rn·_:v_. _,,11 ___ -__ .- __ - _··· :·'·in:.I•-J"'t''ftti~.', ~f1 11 1 ..• _-_- .,'1' · • \-- 1 .t ---~-~--en-,? ·--..1/,- ~:"~''- r.c YV'C; P ··'r-~ , , ·· '' -. ··'I''',,. __ .._ .. 'i'·· 1 , ___ - --- 1-.-__ -1 ,. -~_-' -_ .'t' ). · ·: -: _ ;,;-~:/ 'Y"L_ : .. -,- -~ cr'r0Y- _ .R•'"'"'' i!f .-r: · '',lt·i. · ,+-ji · ··- . . . tt ··· 'i·· +j_ -H H' '·'ml· r·., 

,.·.:·;i·:l
1

;i··:_11 ·.;·-_._. ~:-_ ·.·~~.:.--....,·-··.- .. ' •• · '~ .rt-,~~f'i-f~. l_j_· __ .-{,':I-{,.._<10 ... T'"'l.<:.N.•I"'•lq,q·.-r·-:~~-:.-~.-·'· _ ·tl·~r-r--~_r-..:·_ 
.,_ •. _,H''_\1'1, Ht:·ll."t'·u:J: .. _-~_-. :-<h:;,.J-_~'<_,;;;~_·~,1{;_~%_ ,_._,_.,}.r:1'ii_J i'l~: , II !-j_l_l .. _LJ,_.it_1:1•·_·-___ :_ll!t_rl: ___ iJ~~1 TJfHtt · f ,·-,::_'_ 
. I,,,, lr¥-HH IJ: •l -i" .£>--t>f~~- _I J" "·"_-· _v fi,,' ..,. .t j.-1rr-l" t ~I +-+ ±i· !--1--tl I ·liil_.!· ., __ j')~·--i·JS.'n:dJ_j_!___l~ t-lr ''2 
·~·· j(F'-.1J·~ · ~·- ' 1"''' •I I~·- -- .:.,_, I ___ I •'j' ' : ':j !-+-+ ' ·: L :_ 1 m~Hr;if1_'J r i f~~V$(l;J. 1,;~P;m ~ ~ mm ;[II! Iii! ~m~ !I!_· t! IT 1.111W u v:._~~i:Jl~"~T_lJ:l;.J'] llu~'~- ~~~L,_l. vJh~i}m_ ri i' 

• :_.:I.:·. j ;_ 1tlru.n··r_ ,.;. ff __ JJjfr .. _i_. ·, ·.--~. _-__ 1~-ifrl_,ci.,, ~.-:Jn_-~,!_l'_----_,' __ :],,:¥1.$& ._-_· _.·. -. )t_·_i.llj. ___ h __ · .. +H. H.' lj ~_-_.-~.fJ_$ ,_ ~:l- -~ •. :.11 ' •.. '_I_ i I __ J I. j -_~- •. I.· '' __ ~.·_~_.·mm·~_·_!,_ tr __ .Q--~--~H.· __ ±:_ u ___ , . _, . I~J.ir._ ... _ .. _~_.!_illfr{_- .. ·5·~-m -__ ·: lc_'" ·r' ~u~~-1=-··:::,,_\M,_ "_,,., ~-,'1" '''""~~~0"'' _. :Jtl )J+1H+ '· .LI' HfUi+''' ''- 't'•'l·· JJ!'f · ll'l'l'f'c~Hn•r- · 1,-HH rrHH ''-~t+tr ,· 1-- ,-, '· .. ~-f. . d' -••-•J" , •. ,_ HI" - . II-.. . .. ,_, '' ' 'fT-l-1 ,, . +fl't'i- .. ' . --- ·i:irTD . tf em :'~"':~ ti: ·~~·.r. " < . u .l ~ .t1i y . . ·vJ?: j: 1\j y ::llt\1r :I ; I j Jl~ ) i i !!tiT!!~ j jH I : ', r.T' H j f fi H :Hf lftu~ :c 1
1 }t)J ·. . I .~.-1 

,, .. 1,~, e-·' --,_•"-'.'-''''-·"1'''·''·',- .,V:I• 1Lil•1llil 1-'f il• 11· ,, pi t,!_,,.fl,_,tl_rfijtJtfi.l,_l,- 1_ l)lJ'j'IJ--'' ,,)n,,l, MTTPnr~ -j-- I -- tTh~ ',.I,. r 1:. t j·. ~- L . •I- ; '-- i _) , __ ,_. __ J_ 11. Lj. _tJ_ I-+'- t- -1-j---1 i ,., -,'ill -'-t- -, ' T' I'' _. Jj tl-1r~!~ f: !+Hill ,!!41i#f ruH I;·i ') >b.J..I t!Mii i. i -"'llij hmttn ,tJh ut1 ltt!IHJ-f lnllHJJ atiUHtEf+j11l k i H td rii j!llrr utm~~1 ~ [1 + l r~thn.ti 
BORING SECTIONS 7 J~~,"'!!-;.~i;;•:;;7' m 

I 
----- -----



v 
,_ .. ,_ ,,,c, 'l '. 2 F ' ,, 

"Cn·-~·o " ·-· ··---· ,,;EJJ•"''''~~ .. ;," 0<T<' ~,..," 8o.,, .. ., Nc_ 3 h,.,. ..., 
c._,._,~.,·'"'"- <1' ~-~•L~ • 

c;., ... .,H ~() 

·--
5o<I!•..O •.to. 1 E:' -"'""' ,.~, : 

&m ..... hlo. 6 e-,,.,~"' N". 7 B<>R'"''"' No. I 0 
Bof.<"J:lo l\lo_ 9 ~-:- l• '-'-~~ ~11 C:L~.-- to/>. f. <'>L 

-'"' ~~~;~:~. 7;{~::::·~,;· I .::I ~:::: .. ~.-,.,, ~-;,1~~]1 " 
<l;E:F\JC-A~ '-'CUl ,.., , .• .,, .. ~"' ~""'"' L L 
it'"'"'""" ~~--.:c ~o R"'-'>">' 

Er_Q«:-~0 ------ !_<l.~ '[._u>.•:;--( ''-""'D· • ----- o07 1' .• --:-:AL.. "~ 

£LD/. ~~-Z 

,;-co I t--1 

!_._lv I·~ ::> 

Ectv. 175.e 

~~~.-._;;·,,:*. ~. 
"'-~- ,.~~=:~· '"' 
- 2 .. 

1"4"'-''< 

... ~-Q.... 

[uv 17!!.3 

-,..~ 

t-• '-'· ("',..A, 

'• c_,.,., " 

Bo<lcoNG N~. e 

L· F o I 14_0 

--~-("_- 17.::...8 
r'-"' o75.o 

.,=~m 

""~~f "';:~-=to'j :; '"""' '~ 
.~::.LT-~, ,,. ,::~:::;~· ~ Pt:~."""''-

" 

Rr;r-v:.N.. "t 

, ... 
t ! f 

. ...-. j 

'<" 

BoJ>t"'G No 2_2 

-~""'a. 
Fl<>e• ,..p,.-..... ~ .. ~ ... 
I>E~v~.-....._ 

B""''""" No 12 ',, 
L 
5-o;~. 18~2 5o.,,..., Nc IS 

o.r:r. 

~ 

:~.h·"~ -~' 
' 

BoR1"4G. No '23 

00 t.Lr;v 181>.8 

1:S I loP ',c•L 

f'CF~~ 

E"'"'"~ No 24 

eo.,,,..., No \4- <~ 

B"'"'"""·No 15 
£~··.:._.'~~ ,_ __ _ 

£::1 t_v, , l5l> 

~<>~~ 

""J I r:"o'; .[~::::1 ,. 
... .5 ~ 

R~r'-"!'At. 

Bo .. u·•c; No ~'5 

r_·u:v. tP,73-
BoRoNG No 2~ 

I ' ! '" '"- 4 ~"''. j;~:;, '""'' .. L oo~c"'"" P>i 
~$, t~j'-''1'>>~~--~ ;_,:~::VM'•;,<D~- .. >0 

J~.·: .. ·-.=~··1 '.' t:2;_::=-_j~t~'"'"'~~ff,~J~~~0--~~~~_'----;:;-; {'""'"'"'' ;C""Y - _-

'·' I"'·~· 
0

:-- i 
'i )~... --. 

Rt:~~..,,_ !3..S-~ 
R~or,·""' 

<« 
-~-

~: ·, 
·-,-.; 

., 
.; 

''' 

C•·~~ 

~1LT '" .. 
"-~+----j--j :!:1 I ., E'><>,.,_-~u_.~---~- B".DwNC"-'.~E' ~ 

'O>•wt ~~~"""' _, ~ .. : c.,.....,,., L 

--- - ll!l.t 
(•, ••t• --~-­
~ ...... "t:L, 
L .. ~, r-ov..~n "'-""" 

<-•.3 

RE~"""" 

..,..<> Goo""""'-1:= (;.;;.,- !O«o,.,~ S..too 
~ c ...... ,. (>,.,,..,.,, 

~ ; d---~.-""""L 

'~ - -----u. .. , '5<»-<t s.,.,.; ::.... ..... 
-~.-~ ... ;;... -----------

Boi.;•NG No 16 

h 

~ ...... ~.r"""""'- ., 
_o"T,O .. c L_~~~~ 

R~:~LI,..._I. 

-c.., 
wcor1

"' 

BoPING No lB BoR1NG No \9 
l '(, 

Bo"""' No 17 

'=·~- 17~4 

~--
'.>ILT ·-L~' 

-_._. .. "_-,. (.,., 
.h" ... "'-'-. 

• 

'1~ 

0.0 

'' 
""Lll) 

.• 
~c'-"'.,t.z .. 

hEv. 1?·0 ~ ,, 
LO • 

&>-cJ"'" , __ ... 
I,Jl.(~ 

~];;:::;:::"l~_··. r-·c---.. ~. 
117 •. S•N~;Go-.~tc --

• IO.S l!Q_ 
R~r'"'-"L 

R.:•u"""--

''"·""-'o~-­
. -·· ~; ~·':-."'- --'-----' 

'""'E• 
C-u,.,,.,~ .. ~'"""' ""'-~ H..<>£ B< VI,.......,_ I...,""'::CT..,.._ 

!,.)( (L.. 

')';"!) o)(J 
; p<'',,,"'-1 
~..,_, r""' {I 

~ ___,__--..., 

~.LR~ 
Lo .. ~ w~ w ... "T "'" 
:5s'"To so· 5"'"'"'" 

C."""'"" -,· A,....o I 
G>.Mt.. UP •. "'B 
o.- G .. ou .. o. 

WO..TE« L~V'E-•'-(WL). F"'"""' INt>IQ,l""E"S ToM!: OF Rr ... o ... <> (\"lo.,,.~ A.....-r:R c:c..-.~br.,-,""' oe B.,...,,...,._ 'WA 
INO<e ... "T"(:t> """'"' T,.o,.E Qe,.,.....,= VJ..ocN 6onoN"'"- Vole .. ._ """""'"'• """ "'"' Ne>TI:I>. Po .. OS<~ 
Sooo_ 5TRI'T", V""l'"'T<o~ <:>!" R..._,,...F........_, So-.-c Toi>OGo~, £;,-c;.~ M":'" C...U"5"- CH...,.. 

F.,,.,;::~~~ ~~:~"!l,H""'" Ccc.u,_.,.., ;"'"''-... ..,.."- N.,,_.,,.._,. o.- B1.0WS. R.;,;;k.,,,;.;g·~<:> D.."'"' 2 
5"MIO'I.!N'3o PI!O>C Ot<£. FooT~ l.).oo.,._ 140 l."' \N~Coc......,.. F"A!...LING. 30 INO:. ... E'Sf• • 

',_·· 

BORING RECORD \ 6 

---·· ·-· 



./ 

.. / 

., 
i'-~ • ,. ' 

/;:: ·> \ 

Vl 
...J 
L&J 
> 
LLI 
...I 

b 
....J 
0. 



• 
1 
II 

J 

t'\..t...TccM L1H~ 

0 

' • '1 
I 
I 
I 
I 

--- \ -.., 

I 

I 
4 

" f : ~ /;

/ i 

J 
~I l 
til:! J t ,,J 
I 

/ 
! 

' 

I 
I 

' ,, 
I 

I , 
,, ' 

I C 

~;-- -

I 
I 

I 

I 

I I ____ - ~\ ,-,..,''"" 
I I 
I 

G •a ' 
'1'74.0 \ 

..., "' I M. ____ _.., k_ 

..._17S."- . l'll.&t 
'- .· \ I 

--- \ I --,\-, 
,~ 

-.l'h \ 1o 

l\' l'r~~o 

--~ fJS.CI 

•• I 

I 
I 

I 

/ '· 0 t7U I 
,a.._7' F. I .,'! -.-·11 B I 

II" / I : 
. ·~ J 

( 
' . 

' \ II '"I /I ' I 

/

.··,7·-· \ ~~r"o.o . / /, 

\ 
'I" // '" 

47_1 ;, . I 

~
• •~ I s), / 

1-,~~-~ - ~- I " •fZ ')t/. 
-- '-,_·. --'•7 \ on~\L '-,_ ' ' ···?.,8,'! ' 0 ' I 

' II ~ ID \ ~ 
I ~· "' _, . ,17 . . ,, ~- ' To¥J"""'P / " -- -r"' ' . / ' ' • or-/ ' ' J 17'7'* ~/ 41') I ' ~ 6o•ou&"" 

... ... / ' '·~ 
I . ~~ I !\~':.....:. 

MEa.•Ol"N 

SE.~ .. l~56o 

e:_,.,s-.- \-\'J• .. NOVI£.A 

FLOfll. ..... ,..t'\ 

~~ 
tV' 

/ 
'" 

i~' 

N .._ •z2. 
j71.0 

~--

R ._ ... , lJ • ,•1 ' '(<', 
175".0 -;;J' ..'"' . ---- • "'~' 
'" y' e<'' ~·~ ' ' <; 01 / ;'·-· \ ',' 
.! ,, ' I ,', ""';;-.~ o•!.-~~ q:•• I ---._. ',' I 'Z<>Y ~~ ' .___..,,. ' ,._.,...~.__ / H ""-' ',' 

;I ~ / 

'' ' ' ' 
oo.a lw~>~c.,..,.a,. E~.. ..... , 
G.IOIIOI.Ito~• AT B···-1 

·~ • ,.. .__ $Oioo 

I 
/

''n p ,.,. .. 

PLOT PLAN 

·---...... ..... 
.-----1 

COLuMe\A Ro...._c 

1/ --......._ ,, . 

.... 
..._ toL7 

C.,,, 'v~"z< C[' 'H 
,, Eun.3 

......__ -- v ·'2~ 
"' 1&0.4-

T c Bo .. ou ... w~I..L 

SHO\VIN(i BORING LOCATIONS 

G ... """"''"'C $cA\. • 

5 T
N~ 4~STIH CCWP4N . -······· ...... . .... '--.. .1£/J '3-15'57 Zl75 - ..... .. - .... ...... -...... 




