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3310 Ii ~ Ur.rn£c II"," Sr.,) coa,,,, " ",d """ 1:';1,,'1 '31,,.,S ,,~st "",I "" dcncc ofro"c" 1100<1 

6 .11015 I ~ 1.;d,,,,,, b.""" s,h, sand '"Ih ron,,: S':I,dJ .ltJd mbbks - g lounll" ::Olc, c,,~c""S I~II"I:\I J~ 5 il (p.~tI ,c"b'" un C:lSI ... Id 
Ij I Tuulo..plh 

00 100 S [h,~ bu,,,,,, <.It,J, 51h' I!XI'" . II~~" 'e); Dn surface 
().~ 10 I X I),~ Ian "",d~ 1,1t · SO"'e Il ,a,d. b" I",O loch 
I 8 (0 2 ~ Yetioll ,hen or~n ~c ) ,It, ~:llId· roc~5 on" " "" lc'd '" II eSI half of lcsll" l 
2 H 10 S (I COMliC I" ",,,ll,,,,,, Sr:i""d la"d "ti l, al~"'" .. I ·'c"bb lc$lg ,~,d s <6" 
-' 0 10 6 ~ Ih"'l1 "'~"'''n' b'Olln s,md, s ,1t - 110 "xkl 
6 ~ 10 I) 6 \kd,un, boo\\n fttl" 1:,,,.., .. :<1 s,h, O3nll· liD I[)(:~S 

<) 6 10 to 6 C<J~'$<; "",<I ,,,d. "0 .uch· sm"nd"~I"' e,"enng p, I~'$II>U 
)1\(, " [ OI~I Ocplti 

001031 R~d ;a" I~""~ s,it "'I lt rool. 1I,'""g), (}" I ' cobbles <J ~" 

3 110 ~ II l.a, ,r of £"" Sih' <.It,<II'',,n b,~, of or.u,s_ b'o\\nI~cllo" sao,,! Ik" 13, .... of s'~' IIh' 5:I"ll 
7 0 10 ~ 2 L.:l)C" of g"': "nt. II"" b..J,ds 3f hm"n sand , s,11 

g 2 10 111 3 \ h ,f;d Wl'c 01 Ioro"" ~~"d and gr;" s,.,,,,1 
]() 3 10 13 I \\'<1 'Iell'''''' b,o"" ., h, sand "'Ih .;"", ror~.· ~1I" n':.cobbkslg,~,"d, <K-

13 I rota! Oeplh 

() () I" 0 ~ 

u ~ \02 7 
27 1o J! 
3 210 5Q 

j <I 10 I I> 0 
160 10 16 I 

I ii I 

0 0 1002 
011021 
27'062 
62 1o l ~U 

IROlo 10 

'" 
o (j 10 0 J 

Ih'k I"""n " Ill 10:!l" "" Il 'OOI~' 1110"" 'e, on ,~ ,f~cc 
l' ~ln broil" 10 l.lt' '~nd, 5th - ~().:I,," . \:r.!, d "" d cobb"', <~'" 

0;u,,1' !dlo" ,t.nd O':lIISC Ia!c·n...tcb,,,, sao"l· no mds 
0;""1' g'3~ 5111' s::u,d " ,Ih P' "Ie .It,,, IJ' ell ofd"",p !clioll 1.10\'" ., lly "",d 
G.a, " h' , ... IId ""It P' ,Ue and Ia'e .. of boo"" , b yq 5Ih and broil" cI~!c' .;md • fCII f\l(:~ S 
Red 1>.""" c,",~, 5.~nd \\nh cobbk. <,," 
Tol:ll d~p! h 

I)~.~ bro"." .,h, s,,,"d, 10:1'" "nh 'OUIS ~'Mt SOmc ora"llc s, h 0" .",f:lIX • 30 ... 10"., '1; '"' 5",f",,,, 
[) ~" looSe.' n, "d,,,,n IJ" • .:",d, s, h . <,. .·. Ilr:t,d/cobbk s <4" 
F3nl~ loo$<;. lim' I' g"" ,, 'II '.It,ll ,lt lh wme IJ~~" of or.!"sc .It,d ,dim, - nO lOX'" 
Mom ,1:1F~ S.3' s,h, s:",ll . sro"nd"~I C' <mcnl1S les'I"I~' IS II 
[)".~ brolln ' ,""'lled 5:md ,,,,h cobbles :m,1 co"'" cb, 
TUI:l1 Deplh. n",II C G'~UI"I 

OJ 10 2 0 ~ k<llUn' boo\ln . ,h, 5. .... 11 "tlh :IJ'JHo~ IIJ". cobble'S 
2 0 to 6 2 Top os 13"" .. of or.u'!I"';'~lI o" gr:r, soil' s:II.d - bollom has son.c mange ,'h~ cb, and g"1\ sao,,1 

Ii 2 10 IU ~ Gr:r, ",odcl",g cb~ ·Ioo~s ""I 
10 ~ 10 I ~ () I)~,~ h'",," ~r.r~ s,II' .a,," ,,,d clae' .~"d . no t""~ $ 

I ~ i) Tolal DC'plll 

(I tllO 2 0 O~.k bmll" ""! sand ''' Ilt ,001, - HH~" '"Il 0" s"rf"", 
10\0 7 0 D3n'p 10 n.OlSi ",,'(j'''''' b,o"" .. h, $3Md . 10-10'". cobbles <6" 
70 10 II 11 \\'C I Il '~~ ""I!!, SI lt " ,til ~ 11\ !a'e' OrOr.u'lIcd~)c~ ., h 

II II to 21 0 ~lcd, UI" hm" " "tilt 0':U'1I" d", .. " s ,1t 10 sr ll' cb~ - " eI btll no run","); IIJk. 
n 0 TOI~I Jkp lh '1~11I '~lCd g ':I~ bIDIIII 51 11 ' , ''" ("3Iuf:ll ll [QLLnd . 

0010(1 ':I [).:uk bu",,, s. l1\ s.",d ",tit ' \)<)IS :!l,d c()ltbks <3" - 70':' '"cg co,e, 0" ,urface 
09to)7 Ii ro" " s,h: s:II.d '''lh 11t". cobUlc, <6-
j 7 10 Q 5 1_1) •• of!dl"" ~ ,h, ci3'", !, II and gr,r., s;u,ll, 5,h • "'OIS1 

Q 5 (0 1M 5 ll ro,, " sr:t) s,h, cia, '''Ih ",,,,e ",,,,ll, s.h· "~llh.ougho"l 

I ~ 5 Tu",1 0.,1'11. 

fI 0 10 0 5 O~,~ 11m"" s, l l ~ s~,)(h lo"m \lnh ' (j" ' ~ . (~ '· 1()"~ , cg on ~"'.,~c, 
OJ 10 I 1 T;", .... ,11, "It '\llh II)" .. cobbks ~ I" 
I 110 ~ j l..::a,,,. o f or:r,,~" ", ... ltl then J I.t,~, of,dIQ'" s, 1t ""d 3 bye. Qf r",~ '<'Uld: s,h - no .och 

~ .: 10 7 35 Gr:t~ "",d: .,11 . nO .oc ~ . 
735 to I,j 0 ,\IO'SI d~, ~ g ,a, <and, <tit \\1110 P'''''' ~"d a ,nlJll amOl,p I of cla, c' . ,h 
I~ U 10 16 Q D:!lllp b,oll" ,,11\ s::u,d \\,lh .\<'"'" c!:l' • 6\).741". cobb l~s <6" 

I', " "Im~I Jkpll, 

11(1 to (( ~ 
II ~ 10;; 5 
~ j 10 II () 
11 010111) 

130 

[),,1. boo" " ""'"' "It """ .l'tIH , · 'H-l,U'" . tel! on ."rf:tee 
Red broil" "",d, 5th ""It 'Il-t~, ... cobble. " I~ - .:uod ~. 1U'~ b osc cobbles :u I 5' 
1).,,1. g';>' 53"ll, slh" "h no ror~ - 31 boI",", whng! "'" ",':lnd man: of3 S"" lh",,,,, .b, e' "It 
L::t'er of n:d o",,,~,, \I,"""d ~,;>,c l ""d cobbles '''ell 3 b~nofb'"'''' S3f1d IIub 1{1-o11t"~ ,!!""d cobble, < IX
Tot~1 Dql1h 

ra!!C 1 01' 6 



TP.)j 

T I'-'6 

TF'-37 

TI'-3R 

I ('el'llI ("I~""( 
If~<1 ~ 

T,\ UU: J 
50 11 S,\ ) JI'Ll I"G SlI,\J '" \I(Y 

SI'JlI1'1Ilhcr 8. III Septemher 1'1. WOS 

I) (I 10 0 (j IJ~Il blo"" s'h~ s~"d "lih lOOts :\",1 whl>k. ,q" 

00 1011 Ilgln bm""IIl I~1l s,h, s;lI1d _ 3(1-111" " coobks ,,~~ " 

17 to 5 (. Ycllo" or.III~" ~"d Sr:I) sa"d, Slh '''Ib "h' cI~, 
:i b to 1 n Ib,. S';II ~"d go ld"" Il,o"n ,amI. 11 11 " ,111 1" "ll:: - no ruel 
7010" II OJl~ hlOI' '' ct,,,", s~"d ,\I'), 100lS _ 2H- ~II"" ",b11k" ~ I" 

III! '1'0131 Oqnh 

(llllU U' 
U5101' 
25105 lJ 

5 () 10 H 2 
~,110 12 3 
1l31o 15 0 

tS 0 

Dall h.o"" salld, SOil "lib IOO[S :1",1 S'~'c~,""bh:" <M" - uQ-1O"" '"g un sUlfxc 
LIShl hrm""I"" s~n,h SIlt ""II (1)""cobh1c s ~ I" 
La~ c, ofo",,'sc ."',,( IhcII3 h'," or 51 11' '~II,I:tnd Ihen ala,e. OISr." da~,·, l Ilt 1\'" .od .. s 
Ih rk S';>' ,,"h b,o""I11lse "nct. $I II "nh la,"" ofd,,,\.. S''' ' S llt~ clJ\ 
D~I. S''') .""d, sIll "'Ih bw,. uf d"", l Ilt - < I"'" (obbks ,,(,. 
IIl,n" d~,l bm\\l1 cia,", s.>nd \\nlo ~(j. \(j". c<Jbblc$.o'S'a,d I K" 
TOI;II (krlh 

o £/ to 1I.l lla,~ blO"" 1:>1"" 5111 "'Ih 1:r:I,d a",1 p"bbks - b!)-7Ir'. ,eg Oil s"rfa"" 
II ~ 10 2 2 LI ~ hll"\)IIIIII;)I1 Slh) s.,,,<1 1" 11, <:S'" c"bblcs <:~ . 

22 to 5 j L~~crofor;ll1!:e 1 ~1"I'gl:"d , Ihe" ~ b"" ufol;1JIlI" ;)I,d g'~' 5,",d, ch, ~lI\llh" " 11\ ':1' sa"d, slh ",UIP"IiC 
~ j '" 10 U (')J'~ gr.l) s;)I,d, SIlt '\lliI p~m" and no fUC~ ' 

IU41 10 I~ 0 U'''''g~ bIOl\l' tI~, ,,"h !a,u "fll,,,~ ~ IJ' .IanJ - ,,~, 

1M 0 10 190 Or.mgc bm"" ",,,d ""h 70-SIl". cobbl" , , M" . S:>llIlated 
1'10 Tol~l[)cplh 

() n '" () 5 ()J'~ bro"" 11 11' s;u"r" ' til 1001< • ?1I.gII"" "s 0" SUlfJ," 
o 5 ," 3 () T;m to I'Sbl 1)1011" SI ll) sa nd "iiI! "" ' 001$ - <: ,~,. coblJlci <: ' " 
J 0 lob II u,,,rofor.mg.- g,~'dls..",d. th~" ,II,, ", 01 'dl'''' ' g':I.) 11 11' cil> ",,0.1 a !a"cu ,f.:"" s.1l ld, ,, 11 

(,010 I ~ U t):unl' lin, J:l1 ... h SIlt "nh p, 111" - "" 'OC~$ 
r ~ 0 to IS 5 Urn"" ~III, da' \\uh I." I'CI or 1:':1.' !.lit, land ,,"h P' "'1!" glO\II,.j"aln s.:q llllg 11>11> lest Pit"' l.l' 
I H j 10 I'IU SJh"Jk~1 bm"n cla'c, """oJ ,,,th I~'. 70". c..,bbk s < ~" 

I" 0 TOlaIDql111 

o () 11.1 0 ~ Il all.. bla \l II s~lIIh SI lt \l nll ,oolS _ '~I°;' '"~ VII ",,, t,cc 
0; 103 11 I.lghl blO,,"II~II SMd) .. II '\I,ll < 'I""tubbk'. <: 6" 

3011.13 1 L"crafar.lllSCIl'a'~I/s.""d 

J I 10 6 ~ L,)cu of damp or:l.II~,,:"dlQ\' 5111, d~, d~r"r gn, 'Jnd, SIll \llIh p,nh: :tntl d:unll gr:l, clJ~~, 5:l11tl · hO n .. d . 
65 11.1 a 0 .\101<1 d~l\..lI,a, 5311.1, ,, 11 ""b I" IIl e - G .o"nd"",~ , c''''''lIlllICS! pll at 9 7 Ii 31ld I~ j n 

o () 11.1 !O U LJ~cn:1I Gr:!' ' II" eta' :l"d bro"" 5111\ d~, . b<>na", afl"51 pl1 IS ,II bru\ln and ,t:l, \Ie[ cl3~ 

ljJ II 1 01all)"pl lo 

----------.'r' •.. ~1',_------i__o"""C,,,C,~.7,-1CDC,,""b=roC"O"O,=.,C.dC,="""="="C'.='''='='=."'dC"C,",,C.C~C,,C~t=,,7,-----------------------------------------------1 
1I~IO~o Tarllohgtnbro"" ':llloJ' s .h'''lh <: ~'' . cubbl"s I " 
5 9 ,0911 I..:tH'SOfO""'S~S:lI1d_ )dlo" /I:r:l\ da,", ),h:utdgr. .. s,'III<h 1,It"uhso",cd~, 

9,U 10 IIJ 5 G,:I., sand, "It '''Ih P' ,,'e~' "t'I"O\ II II b,c, OHIlO'"lll1'a, cia' 
19510 1'1 1 1)3'. bladJ b,o\\" 10 ;)11\ \\I:h gl:l." ,,,,d WOI.\ 

19 7 '0 lU IJ 11'0"' '' da}~) Ja,, (1 "'liI GI-;)w l alld cobb les 
20 (I Total Ikl"l , 

TP..IO 00 to 0 (, Dar,,(, d:ul bro\l" 5,11) s.~nd \llill "'01$ - 'IU"., c1; an l urf:!,,, 
It f, 10 3 II ~lcd,urn brm'" Slh, sar,.j '\llh <5", cobbles <:6" 
3 0 11.1 7 II L."~rI of 0""'£<' .... 'nd 'g.a,d ,~lIo\\ 'o':II'g~ "".I ~r:I~ ~ Ih, d~, J "".I cb~~, s lllJ 

70 to 20 0 W~ t <I.1Ik glJ~ Slit, cb~ \luh !a,c" ofd~,. Gr:I' "nd) $111 - g f(lllnd"'31",~II1~II"S al 15 II 
20 II 10 l(i .i lli ack 'Jnd~ .. 11\ 10"'" II 1110 100,S . 1I101S! 
lU 5 t02 1 0 (jrO""gt:l'cI 

21 II T Olal Ikplll 

TI'..II U 0 to U ~ Oa,~ b,o"" SIlt' s:md '\lth mol'< . 8n.9I)". '~lI on 5Un.lCI: 
II ~.o I S O;)l"P ",cdlllm bru\\n 5"'1<1. $Ih ""II ~ I·.cobble. < 12" 
I j 10] 1 ShGhl l~ d"\..e, SIII\ I~"d - "'''''' roc~ s 
J 7 to j ~ L;) . '1'1 of o ':l.ng~ s~nd, cb" ,dloll/gr." cla'c' " II " lid ",~dlum gr..' sand} 5111 \\'I lh I" I, \e - nO ' !lOU 
54 10 1<) Wd dan. II ';>' s.,,,,11 SIlt ",th lon,,' b,c' of ",II 1>1 1.1" " s;.nd~ i ,h ,,,,d louofl'}I ll e 

7 '11015 tl u )cld .1",1,. S"') da)c~ slh and J:l1ld, SIlt - gro~nd ,,:u," ~"I~""~ I~" pll:U IJ K II 
150 10 I~ j Uro"" ~b~ 

19 j '1'0131 D;p,h 

"1"1'-12 11010111 Da,l bm\\" sa1Hh !11r, I',,'n \llt t. 1001< _ SU..(~)·,. '"g on !01If.,<C 
0 7101 J [)~II ' (l I\lcdl", ,, I>!o" " $~nd, SIll ,\1111 H,'" ~ubbl~$ < 12·· 
2 ~ lo J j L3'CI5 ofor:l"ge .. ,~dlg""d. ,dI01l /g I3' s,lt) ""nd and ""'''Gc s~"d 
J 5 I" j K O:U"I'Sr:I) sand, el3)," ,,11 . no roc:l1 

5 ~ 10 lu I) MI,,-d 11)nC of •• -d btm,,, ""d !In' IIh, J:l1K1 \\ nh p~ nrc 
l f1010 II J Ol,~gr.l~ s:tnd, SIlt \\IthP'"\c 
r I 3 to 17 0 lll'~ gr:l' and ,,,d b'Il"" " It, da,", s."U1d "nl! 5' .. cobbles <' I~" 

17 U-I ? ~ OaI1lp bbc~ s.." ,<!) SI ll \\ tlh ~"~1H1 o'll:l!IlCS 
17 3 "T(JI"IO"plll 

1"1'-13 II 0 10 0 II lJa'" bm"'" l Ilt) s..",,1 '\llh IOOIS _ KU ,'liI". '~lI on sUlf;ore 
II" IO! 7 \t. .. d,llrn brOl'" SIlt' s.ltId \\nh <:5·.cobbles' r!" 
1 7 to ~ ~ I ... ,c.s of Qr:ulg~ s:md. ~cl1o\\ /g"" s.,,,,1< JII'" Ith P' nl., and ,dI0"/g'3, cb~~, s tll 
3 5 to 1 3 M"dmm gl;)) "" ld~ ~ 11r \lllh p'I> 'e 
11 to 1(1 \1 ,\ 1",, \ .r.1I\.. G"') cb, c, .. ,"d) slh lIu h P'''I" 
IU 0 10 2 1 ! U, Of'S of g,a, and bto\ln clJ, alld 1:"" .""d, Slh 

! 1 ,I 1"00ai Deplh 

II U toll ~ 1).1I \.. b,O"" .,11, sand "nil maIS ""II £",,,1 co!>!>k. --...I " - RU-'IU". " -g On s",flec 
IJ ~ 10 1 \) thl>lp ",~dlu", b'Ol1 h $llh 5.lnd ,\1110 1O""cobbJcs "-6" 
1 0 10 I j L3'C'$o( 0r:u'!le da'", <lit lIllhl gl:l.' SIlt' ci,,, gr:l' " h .1"d h!;hl gn\ '3"d, slh 
., ~ to ~ II L.1'elso f Gr:l\ ,",d I\·d br",'" """d, SIlt 
~ iI,o 10 (I 1.:t'"1< ofgra, cla' fed bmllll cia' "",t C I~' I""d, solt 

100 l o.all)ep,h 

041 IU I IJ !;,h, s:md ""h roolS ·2n.111". 'cg 0" ; ,,,IX,' 
J fI III 7 ' ("Qarse s:md '\llh ,,~n~ «>bbl"! " I" _ ~. o"nd\\a'cr en'"",,!; leSI 1"1 
7, 10 11111 (,,,\.'I\.-d flnc 10 Incd""" Gr:I,,""\l " "''' · ,,,1 

III II T "I.11 Dcplh 

J'ngc 5 uf6 



nuu : I 
SO l L S,\ " l l'l .1i\'G SUi\ l,\ IA llY 

S"P ll'I1lI>C'- ,~. III Sqll ~ Ill I.JU I'). !nOS 

Ikll"h it .. r",,1 
Sonrc" 1 •• , 1';1 !I) (fe.,!) n o. eri!' I;"" 

('0' ''00.1 

CS-OI 010 I 17 Ii D~,l b,u"n ",,,l,~,, SIll' sand 

CS-(12 0 102" fl No cn,"nol l 

CS-W 0 '0 I IH. (Ja,l bID"" "l !~ "lI1d, 1,';1111 " .. d Ill' s;md' s,h 

CS..(~I Oln I \1 fl Ihl l bloll 11 ;IIld I~II ~~,,,h s,h 

CS..()5 Olo2M3 1l D",~ b,o"" 10 IIglu b,OIl ~ 51 1" s;lI,d 

CS-I)6 IHollJft Ihll bm",,;.nll Ian SIlt' unll 

CS-U7 O,oU3) (\ BIOlln 5,,"d, si lt 

(S-US OIG 117 fl [l,O\,n 5:1"d~ ,,It 

CS·t19 UIO I ~21l D,l!l bu,,,, ,, ""d Ill' "It, 5.'ml 

(S-I() 010 I 17 (\ Da ,~ bro\\n S;II IJ, slh ;u,d Ian 511" salld 

('S-II UIOU'I2I1 Darl bra,," ",,,,,h s.h ""d ",."IIlUm b",,," <I ll 

('5-12 0 10 I ~~ fl Da,l broil" ..... ,MI~ lo~", ;\l,d brolln " h' sand 

('S-I, 41 1(1 I H ft Da, l bron,o/I,,, "h) , ,,,,d 

CS_IJ 010 I OIL fl Darl b,o"" s.h~ slIld 

LS-I S IJ to 2 ~~ fI 13":)\\ 11 s lh, sand 

( 5- 1/, 01" 2 25 ft Oa,l bro"" Slh! 10."" and light bro"" " h, s.",d 

( S-11 010 I 17 n lim"" $Ih~ slIld 

CS-IX o IQ 25 ft Dart bro" " 10 II!;],! brm'" s~mh 10;"" 

--------- -----------------1'5-1 9 0 Norcr<n'r} 

(S-20 OIO I 7Sfl Dark b' Q'\I, 51 h, s:md 

("S-ll o IQ I ~'fl O~I ~ blnll !l ., 11; s~lId 

CS-~l I) lG I 83 II 8 m"n I 'II~ J,md 

C5-13 O IQ 25~fl b~. k bmll" ,,11; loam a"d 1o!;ln hmnlllo d~r~ b,!)" " 5,11' In nd 

('S-H I) 10 I ~ fl 03,l b"'''nlo Ioghl b.O\ln lo"m and <tarl b.o,," dale' 5, 11 

('s -]) Olo!S3 fl Yello» m:lIlgc "h~ cb,c, ""'Ill 

(5·26 Ow 2 42fl Da,l brQIIII s'h; sand 

CS-27 I) 10.: n fI DlOtln slh, s;llld 

CS-2X OloJ l7fl DrOl, n SIlt' ~od 

(S_lU I) 10 S I)M 11 n'OIl" slh ) .a"d 

('5-30 OIQ 4 41 fl D3' ~ broil " s"nd, 10."" ""d sand) SIll 

C5-·1 (J1.Q 267 fl ba.l hn>ll" 10.""; soh ;\l,d IoGhl b,o" " 51111 i.l"d 

CS_l1 I) 10 2 g3 fl Ihlk blown 51111 S3l1d 

CS-33 0 10 3 II fl Oall btu"" Sa'KI> lQ"' '' ""d brolln .. I" s;lI,d 

(S-34 () 1<14 I) fI No R:cOlcry 

C5·;5 I) 10 J U~ I1mlln •• 111 5.lnd 

r~ !::c 60f6 



SAI\ I PL E SAi\ II 'LE S.-\ J\ IPLE 
II) DAT E DESC R IPT ION 

n.cpos i(o ry In vcs ligat ion 

ivIcLaren- RA-O J-C-09UXOS 09/08/0X 
Composite Sal1lph: collected froJ1l C-I-Iori /.on (5.7' [(I haltom) !i'olll 

ItA-03. 04. 05. 07 . OX . 09. ,md 10 

r.. kLnrcn-RA-O I - B-090XO~ 09/08/08 
Composite Sample co l lected from 13-I-IOI"i70n (4" \05.7') from RA 

03. 04 . 0 5.07. 08.09. and 10 

McLarcn-RA-O l-A-01)0808 09/08/08 
Composite Sample co llcclCd from A-Horizon to to 4 ") fro m RA -

03. 04. 05. 07. OS. 09. and 10 

A llu vium S ed im e nt 

McLan'::IH \ S-O 1-09 11 0::-: 0911 1/08 Composite Sample fi'om Test Pit-05 a1 :1pprox. 15.0' 

Mc Larcn- J\S -02-09 110S 09/11 /0~ Compos ite Sample fro m Test Pit-U6 al appro.x. 13. !' 

McLarcn-AS-03 -09 11 0S 0911 1/08 Co mposite Sample li'o lll Tes t Pi t- IS at ap prox. 18.0' 

iVlcLan.: n-J\S -04 -09 110S 09/ 11 /08 Composite Sample from T~s t Pit- 19 al approx. 17.4 ' 

ivl cI..nre IH \ S-05-09 11 08 09/1 1/08 Com pos it e Sample from T est Pi l-26 al appro .\: . 13. 1' 

Mcl.urc lH \ S-06-09 [ 108 091 11/08 Composite Sam ple li'om Te~t Pit -27 at appro>.:. 16. 1' 

Mc La ren-AS-07-09 1I Ut; 091 11 /08 Composite Sam ple from T est Pit -3 1 at <1 ppro.\: . 18" 

fvIcLare n-AS-08·09 11UX 09/ 12/08 Composite Samp le from Test Pi t- 36 a l app ro.\:. 19.0' 

McLa rcn-A S-09-09 120S 09/ 12/08 Co mposite Sample from Test Pil-39 al approx. 19.0' 

Cover Soi l Investigatio n 

Mc La ren-CS-D 1-1\-09 150S 09/ 15/08 
Compos ite Sample co llected from eS- I. 2. 3. ·1. 5. 6 . 7. 9. 10. and 
II (0 ' to 2.0') 

M cLaren-CS-02-A-09 150S 09/ 15/08 
Composite Sam ple col lected from C5-1 6. 17.23.2'1. 30. a nd 31 (0' 
to 4.0') 

McLaren- CS-03-A-09 150S 091 15/08 
Co mposite S~Ul1 p le collected from CS-1 8. 25. 26. 32. und 33 (0' 10 

3.0 ') 

Mc Laren-CS-04-A-091508 09/15/08 
Composite Sampl e co llected li'OIn CS- 12. [3. 14. 20. 2 1. and 27 (0' 
103 .0 ') 

Mc Lare n-CS-05-A-09 160X 09/ 16/08 
Compos ite S;lm ple l:o liec\cd from eS-8. 15.22. 28. 29. and 35 (0' 
to 3. 11') 

.' II1 g/Kg ' l!l!lh g l ~ms per Kilogr.ull 

<, Concculrnlioll he lo" listed 1 ~!Joml Oly rq)(lIling timil 

Sb · Anl imon),. Fe - Imn Zn . Zine 

,\ 5 ' Arsenic Ph· Lend 

I'IA . Barium ,\ 1., • /I. !mlganese 

Ik ·l3cT} tt iul1I 

Cd - CAdmiulli 

(" , • ChlOlIl llIlll 

Cu · ("0I>P<'1 

II!;· \Iercury 

i'< • • Ntd.cI 

Sc· Sck niulll 

Ag· Sll vcr 

TA BL E 2 

SOLID MEDIA DAT A 
A I Sh As B:l 

IlIg/kg rn g/ lq,! mg/1.; g I1I g/ k g 

5760 <5 <5 8 7 

12. 100 <5 < 5 120 

8490 < 5 8 R2 

70 50 < 5 12 98 

8720 <5 9 8 1 

·1790 < 5 7 55 

7640 <5 10 X7 

11,700 <5 8 99 

7740 < 5 7 7X 

93 10 <5 7 73 

5520 <5 <5 39 

6720 <5 6 106 

5480 <5 < 5 95 

4980 <5 < 5 78 

4460 < 5 <5 7 1 

5040 < 5 < 5 82 

5040 <5 < 5 88 

Cd 

III g/ lq,! 

< I 

< I 

< I 

< I 

< I 

< I 

< I 

< I 

< I 

< I 

(" I" ell Fe Pb !\ I n 1I ~ ~! i A g 7.11 p ll 

IlI g/ l<g IIl g/ lq.: 1I1J,!/ lq! mg/l.;g IIl I!/lq.! 1ll}!! I,; ).! mg/l,g mg/l,; g 1lI!,!!I, :,.: S.II . 

7' -., 26 15..100 16 354 < I 19 < 5 40 7.9 

31 26 20.500 22 3-18 < I 2 1 <5 44 7 

2 1 13 13.400 107 524 < I 12 < 5 49 4.6 

2 33 290 53. 100 n 103 < I 18 < 5 63 2.93 

2 30 480 54.100 74 1-14 < I 22 < 5 13X '1.2 1 

22 12 1 24.500 28 1:.1 3 < I 13 <5 45 7.55 

2 26 467 54.900 53 128 < I 19 <5 87 4 . 15 

2 24 494 3 1.000 172 11 5 < I 19 <5 123 3.63 

I 30 330 36.800 50 I I ~ < I 24 <5 67 3.97 

I 26 372 3 1.600 78 169 < I 27 < 5 113 -1 .5 

22 19 1 24.400 28 104 < I 15 <5 43 5.32 

I 15 3 17 18A OO 73 10 1 < I 24 < 5 15 1 5.78 

20 44 14.500 15 283 < I 16 <5 36 7.7 

16 16 12.500 12 24 1 < I 13 <5 28 7.6 

16 15 10.800 9 249 < I 12 < 5 25 7.8 

18 IS 13. 100 10 280 < I 18 < 5 3 1 7.9 

18 37 15.000 16 3 14 < I 15 <5 38 7.4 



TABLE3 

ACIDIllASE A CCOUNT ING and SM P RESU LTS 

Samp le No. 

Repos itory Investigati o n 

McLarcn-RA-O I-C-090808 

McLaren-R A-O I- B-090S0S 

McLaren-RA-O I-A-090808 

Cove r So il Invest iga t io n 

Mc Laren-CS-O I-A-091 508 

Mc LlI ren-CS-02-A-09 150S 

Mc Laren-CS-03-i\ -09 1508 

Mc Larcn-CS-04-A-091508 

Mc Laren-CS-Oj-A-09 1608 

su - Standard units 

! lei - Hydrochlori..: I\cid 
HN03 - Nitric Acid 
H20 - Waler 
St-.'\IJ _ SllOcllwkcr McLean . Prall bulle r 

Sam pie 

D;ltc 

09/08/08 

09108/08 

09/08/08 

09/15 /08 

09/ 15/08 

09115 /08 

09/ 15/08 

09116/08 

Sa mple 

Desc ription 

Compos ite Sampl e coll ecled from C- Horizon (5.7' 10 bOil om) from 

Ri\-03. 04 , 05. 07. 08, 09, and 10 

Composite Sample coll ected from B-I-Iorizoll (4" to 5.7') from RA-

03.04 . OS , 07. 08 . 09. and 10 
Composi te Samp le co ll ected 1'1'0 111 A- Horizon (0 to 4") from RA-

03 . 04. 05. 07. 08. 09, and 10 

Compos ite Sample col lected from CS- I. 2. 3, 4. 5. 6, 7, 9. 10, and 

I I (0' to 2.0') 
Compos ite Sa mple collec ted from CS- I 6. 17. 23. 24 , 30. lind 3 1 (0' 

10 4.0') 

Composi te Sample co llected rrom CS-I S, 25. 26. 32, (tlld 33 (0' to 

3 .0') 

Composill.: Sample collec led from CS- J 2. 13. 14 . 20 . 1 1, find 27 (0' 

to 3 .0') 

Composi t ~ Sample I..:o ll ectcd rrolll CS-S. 15. 22.28.19, ancl 35 (0' 

103.17') 

l/1000t = Tons of CaC0 1 equili v<l lll per 1000 lOllS of materi:!) 

Neul. I'm = Nculral ll.1lion Potential is used \0 assess the aCid bullerlllg CarKlCI!Y of the waste or soil. 

Tolal Sulfur Sul fur Sulfur 

Sulfur Hel Ext r"ad HNOJ EXlrac Residu:tl 
Iv., '~ I '~J 1Y.:1 

0.02 <0.01 <0.0 1 <0.0 1 

0.0 1 <0 .01 <0 .01 <0.0 1 

0.05 <O.UI 0 .02 0.0 1 

0.02 <0.01 0.02 <0 .0 1 

0.02 <0.01 <0 .0 1 <0.0 1 

0.01 <0.0 1 <0.01 <0.01 

0 .02 <0 .01 0.01 <0 .0 1 

O. I I <0.0 1 0.06 <0.01 

A low concentration of basic SPI'<': ICS 1I11he so li (N P) and a tHgh conccnlrallO l1 ofSu lfuT. tillS IltIlTlbcr WIll be ncg:lI l\'l' IIldic:allng lhnllhc 5011 has a hIgh aCId generation potential and lillie buffer ing cap:H:ny 
NA == Not Available or ]{ cqucstcd 
The ACid Bas ... Po\( .. ,ntial was calculated from non·suifntc sulfur 

< '( = Concentration bclO\\ hsH:d labor-nor), reporting IlInlt 

Sulfur 

I-I!O Ex tract 

°A, 

<0.01 

<0.01 

<0 .01 

<0.01 

<0.01 

<0 .01 

<0.01 

0.04 

Acid Acid / Base Nellt. SNIP Lime A BA Lime Totnl Lime 

Potential Potentia l Potent ial Requirement Requirement l{cquirclll cnt 

10ns/ 1OU(I 10ns/ iOOU 10 ns/ 1000 lo ns/l 000 10 ns/ l 000 10ns/ I001l 

0 330 330 < 1.0 1. 17 0.0 

0 27 27 < 1.0 1.2 0.0 

1.4 6 7 .2 11.3 1.5 7.0 

0 290 290 < 1.0 1.5 0.0 

0 340 340 < 1.0 1.2 0 .0 

tl 340 340 < 1.0 1.2 0.0 

I 
0 

I 
320 320 < 1.0 1.2 0.0 

1 300 300 < 1.0 3.7 0.0 



SA MPLE SA MPLE 

ID DAT E 

Repos itory I n ves tig a t io n 

McLarc n-RA-O I-C-090808 09/08/08 

McLare n-RA-O I-B-090808 09/08/0S 

McLaren- RA-O I- A-090 808 09/08/08 

C ove r S o illnvcsti g ation 

Mc Larcn-CS-O I-A-09 150S 0911 5/0S 

McLaren-CS-02-A-09150S 0911 5/08 

Mc Laren-CS-03 -A-091 50S 0911 5/08 

Mc Larcn-CS-04 -A-09 150S I 0911 5/08 

Mc Laren-CS-05 -A-09 160S 

bar · barorm:!rrc pressure 

Ibslacrt: ~ pounds pr:r ;tcn:: 

mS/em ~ lIlicro$iemens per tcn(tltlctcr 

mcq/ l OOg ~ milllt:qu ,vakllcc per I UO grams 

NR == No t Requested 

09/ 16/08 

TA BL E ~ 

SU PPL EM EN T AL SA MPLI NG AG RO NO M IC PROP ERTI ES 

R EC OMM EN DE D FE RT ILI ZE R 

SA MPL E Orga nic APPLI CATI ON RAT E 

DESC R IPT IO N Mall e r Nit rogen Ph os phat e (1'205) Pota sh ( K20) 

C1.·) (Ibs l ac) (Ibs / ac) (Ibs l ac) 

Compos ite Samp le co llec ted fro m C· l-lorizon (5 .7' to 
0 .3 1 

bOllom) I'rom RA -03. 04. as. 07, 08, 09 . and 10 
30 50 60 

Compos ite Sampl e co llected fro m B-Horizon (4" to 5.1') 
0. 66 

Ii·om RA-03. 04. OS , 07, 08. 09, and 10 
30 50 60 

Compos ite Sample co llected I'rom A- Horizon (010 4") 
27 .5 30 50 60 

from RA-03 , 04. as. 07, 08 , 09, and 10 

Composite Sample co llec ted rrom CS- I, 2. 3, 4. 5. G, 7, 

9 . 10, and I I (0' to 2.0' ) 
0 .74 30 50 60 

Composi te Sample collec ted from CS- 16. 17. 23. 24. 30. 

and 3 1 (0' to 4 .0 ') 
0 .74 30 50 60 

Composite Samp le co llected from CS-I S. 25 . 26. 32. and 

33 (0' to 3.0') 
0.60 30 50 60 

Composite Sample co llec ted from CS- 12, 13. 14.20. 2 1. 
0.50 

and 27 (0' to 3.0') 
30 50 60 

Composite Samp le collec ted from CS-8. 

and 35 (0' to 3. 11') 

15.22 . 28 , 29 . 
0.66 30 50 60 

C atio n Sod iulli 

So il Exc hange Adsopt ion Satura ti on Electrica l Fie ld \Vi lting 

pH C apacity n<1li o Pe rcenta ge Conductiv it y Capa cit y Point 

(lII eq 1 100g) (u nitless) ('1.) ( 111 III h osl C Ill ) ( 113 Ba r) ( 15 Bar 11.,) 

7.9 8.26 0.15 19.3 0.31 17 3.2 

7 19. 0 0. 14 26.3 0.5 1 ?' _0 6.7 

4 .6 35 . 1 0.09 135 0.58 54 24 

7.7 9.3 6 O. IS 22. 1 1.00 10 3.6 

7.6 9.4S 0. 14 24 .6 0.72 9. 8 3.4 

7.S 9.25 0. 16 20.6 0.6S 10 3.5 

7.9 8 .08 0.29 20 . 1 0.6 1 9.4 3.2 

7.4 9. 98 0 . 15 2 1.2 2.5 1 I I 3 .8 



SA MPLE 

In 

Cover So il I nves tigat ion 

CS-O 1-1\-091 50S 

CS-02-A -09150S 

CS-03-A -09 150S 

CS-04-A -09 IS0S 

CS-05-A-09 1508 

Repository Investigation 

RA -0 I -C-090S0S 

RA-O I-B-090S0S 

RA-O I-A-090S08 

Source Area Investiga tio n 

McLaren-TP-O I-A-091 008 

McLaren-TP-O I-B-091 008 

McLaren-T P-02-A -09 1 108 

IV!cLare n-TP-02- B-09 11 08 

McLaren-TP-03-A-091108 

Mc Laren-TP-03 B-091 108 

McLaren-T P-04-091208 

, • > . ps i · I ounds p~r Sq u,m:: loot 

N;\ . Not Aual yzed 

SA MPLE 

DATE 

09/1 5/0S 

09/ 15/0S 

09/1 510S 

091 I 5/0S 

09/ 15/08 

09/08/0S 

09 /0SIOS 

09/08108 

09/ 10108 

09/ 10108 

09/ 11108 

0911 1/08 

09/ 11 108 

09/ 11/08 

09/ 12/oS 

TABLE 5 

SU PPL EMEN T AL SO IL SAMPLING PHYS ICA L PHOPEHTI ES 

Hapid Hydrom eter 

SAMPL E US DA Percent Sa nd , Silt , C la y 

DESCmPTION Texture Sa nd (XI Silt lX, I C lay IXI 

Com pos ite Sample co llected from CS-I . 2. 3. 4 . 5. 6. 7. 9. Sandy Loam 66 27 7 

10. and I I (0' to 2.0') 

Compos ite Sam ple co llected from CS-1 6. 17. 23 , 24. 30. Sandy Loam 63 32 5 

and 31 (0' to 4 .0' ) 

Composite Sam ple coll ected from CS-I S, 25. 26. 32. and Sanely Loam 64 30 6 

33 (0' to 3.0') 

Composite Sample co ll ected from CS-1 2. 13. 14.20, 2 1, Sanely Loam 69 26 5 

and 27 (0' to 3.0') 

Com pos ite Sample collected from CS-S. 15. 22,28. 29. Sa ndy Loam 63 30 7 

and 35 (0' to 3. IT ) 

Compos ite Sa mple coll ec ted from C- Horizon (5.7' to Sa ndy Loam 

I 
59 34 7 

bottom) from R -03,04 , 05 . 07,08, 09. and! 0 

Composite Sa[r,p le co ll ected from B-Horizon (4" to 5.7') Sandy Loam 6 1 27 12 

from RA-03 , 04. 05. 07 . OS, 09. a nd 10 

Compos ite Sample co llected from A- Hori zon (0 to ,,"') Sandy Loam 53 33 14 

from RA-03, 04. OS , 07, 08 , 09, a nd 10 

Composite Sample collected from T P-02. 03. 0.:.1 . 05.06. and 07 (2.6' Loam 34.9 56.3 7.6 
to 9.5') 

Composi te Sample collected fro m TIl-02. 03.0 .. 1. 05.06. and 07 (9.5' Si It Loam 6.5 87.6 3.9 
toI8.0') 

Loam 33.5 55.4 7.4 
Composite Sample collected from TP-OR. 09. <Inc! 12 (2.5' to 10.0') 

S ilt Loam 16.5 66.9 16.2 
Composi te Smnp le co ll ec ted frol11 TP-OS. 09. and 12 (10.0' 10 2 1.0') 

Composite S<lmpJe co llected from TI'- 15. 19.26.27.28. 29. 30. 31. Sandy Loam 42.2 44.9 6.8 
32.36. 37 ,lItel 38 ( 1. 7' to 14.0) 

Compos ite Sample collected fro m T P--1 5. 19.26.27. 28. 29. 30.3 1. Si It Loam 18.7 63.3 16.3 
32.36.37 nnd 38 ( 14 .0' [ 0 22 .0') 

S ilty C lay Loam J.2 71.2 27.5 
Compos ite.: Sample co ll ccte.:cI from '1'1'- 43 and 44 (20' 10 2 1 ' ) 

Avai lab le S pecifi c IVlnximul11 Opt imulll 

Mo ist u re Gravity Dry De ns ity Mo is tu re 

('1.,) Unitless ps I' Iy', 

3.60 2.741 NA NA 

7. 10 2.74S NA NA 

6.40 2.746 NA NA 

4.90 2.745 NA NA 

5.70 2.74S NA NA 

34.80 2.740 NA NA 

6.40 2.707 NA Nf\ 

8.10 2.270 NA NA 

2 1.10 3.554 125.3 17 

22.60 3.546 13 1.4 14.9 

28 .00 3.346 126 .3 15.8 

3 1.00 3.3 19 12 1. 2 17.4 

23.40 3.365 124.6 16.4 

35.S0 3.280 11 6.9 19 

49.30 3.257 104 .8 25.3 



SA ,\ II'LE 

III 

Suur cl' An 'a IlI v l·s li g a lio n 

I' HE- Ll i\ I E , \I)IJITI 0 8 

l\ Ic Larcn-TI'-O I-A-091 DOS 

McLarcn-T I'-O 1- 13-091 008 

I\Ic Laren-T P-01-A-09 1 108 

Mt:LnrC'n-T I' -Ol- IJ-09 11 0S 

l\k L aren-TP-03-A-09 11 08 

McLarC"n·T P ·03 H-09 11 0S 

M c Larc n -T I' -O.\ -09 1108 

I'OST Ll I\lE AIJDIT IO N 

Me Lurell- '1'1'. 3f\+ 3 % -QL 

~'l c LarCIl-T P-3J\- 3% -L KD 

Mc Larc n -TI'-31\-5"/,,-QL 

l\ Ic Lan.'n- '1'1'-3A -S%- LK I) 

M c La re ll · T I'- 4A -3%-QL 

M cI .a rcl1 -T I'-4A- :: %- LK D 

Mc Lar;,:n·T I'-4A·5%- L KD 

McLaren-T P -4A -5%-QL 

M c Laren-TP-4A-5%- WL PQL 

Me Larl," -T P- 3 13-3%-QL 

rVlc Laren-TP-3 B-3% -LKD 

M c L aren -TP- 3 B-5% -QL 

tvlc Larcll-T P- 38-5%- LK 0 

rvlcLarcn -T P-3B-7%-QL 

l\ lcLaren-T P-38-7% -LKD 

f'WI. n"cr ograUi s PCI I.lIel 
<~ Concclillal,on helow IlSIcd lal>oralory 
Icpolling 1"'111 

SI> . AnlU1,OI1} 

". - ,\lScn" 
fj~ · lIM""n 

lk · lklll1",m 

Cd . ('ad""um 

C • . Chrom,um 

T A BLE 6 
SYNT I I [ Tl C I' ltEC ll'lTATI ON LEACI I pnOC EDl IH. [ (SI'I .I ' ) 

i\ I ET,\ I . HES ULT S ( l'i u IH't' r l UUS) 

5,\ .\ 11' 1.1:': S.'\ I\ II'I,.E 

IlATE UESC HI PTIO "," 

09/ 10/08 
COIllPOSlh! 5.11111'1.: '(llke l':ll flt) 1Il TI'-O:!. 03. 0·1. 05. 06. ami 
07(26' IU 9 5') 

09/1 0/08 
COltipuslle Sample mlkclerl fr om '1'1'-02. OJ. 0·1. 05. 0(, . ~nd 

07 (95 1018 0') 

09111 /08 
ComflOslle Smnp"" collecTed fi om fI'-OS.09. :Ind 12 (~Y I0 

10 0') 

09/1 1/08 
Compuil l" Smllplc coll.:el.:d fW III TI'-O!l, 09. nutl 12 ( 10 0' 10 

2 1.0') 

09111 /08 
COlllpOSilC Sa1llpic colkelCd 1'10111 '1'1'-15 . 1').26.27.211. 2'J. 
30.3 1. 32. 36. 37 ~nd 38 (I 7' 10 1·1 0) 

09/1 1/08 
ComIJOS II( Sampk collceleJ fl om TI'-- 15. 19.26, 27, ~8. 29. 
30.3 1. 32. 36. 37 and 38 ( 1.10' 10 22 0' ) 

091 11108 Composllc S~Ulple col k el.:d frOIll '1'1'- .\3 nfll l .1.1 (20' 10 2 1') 

Compos" e S:ml l)1c eul1eclcd flOlll TI'-15. 19.26.27, 211.19. 

0 1/29109 30.3 1.32 . .'6. 37 nnJ 3R (I 1' 10 1.\ 0) Amcnded \\ ,, 11 30 0 

GrnVHl Ol lli1 O ll ick Lime 
Composi lc Sample colicel.: tI frolll TI' ·1 5. 1'). 26.27. 18, 29, 

0 1/29109 30.3 1,32, :;6. 37 and 38 ( I 7' 10 1-1 0) Amcndcd \\lth ro 
Graymoulil LKD 
Compos ITe S~rnplc collected from Tr-15. 19. ~6. n. 28. 29. 

O! 129/09 30.3 1. 32. 3(" )7 :11111 38 ( I 1' 10 14 .0) Arncll(lcd "llh 5" 0 
Gra\'IIlOlllit Quick Limc 

Composi l ~ Snmp1c eo llccled from TI'-I 5. 1<J. 26 27. 28. 29. 

0 1/19109 30. 3 1.32.36.,7 and 38 ( 1 1' 101·1 O):\ nh!lIdcd "lIh 5~;, 
Gr~}' rno llnt LKD 

01/19/09 
CompoSlle Snlllp1c colleclcd from TP- 43 :11 111 '1·1 (20' hI 2 1'1 

f\mended \Vi lli 3° " Graymoul1t Quick Lime 

0 1/19/09 
Composi lt S.1mple colkclcd from TP- 43 nll rl .1,1 PU' IO 21 ') 

f\rnendt:d "I.h 3u ;, GI~rIl1 0un ' LK D 

01 /19/09 
Composite Samplc collecl.:d n um TP- 43 and 1·1 (20' TO 21') 
Amended ",i,h 5% GraymOllul I.~D 

01/29109 
Composi l!' SlIlnpic coll t"l: lcd fm lll TP- 43 ~nd ,1<1 (20' 10 21') 
Amended wil h 5":, GraYllIolill1 Qukk Lime 

01129/09 
Composlic Samplc eolkclcd flom TP-.n and ,1·1 (~O' I O 21') 
Amended \\ i,h 5";' Wyoming LUlle Proou't:r QUl C ~ I.lllie 

Composllc Smuplc co ll.:e l ~d from Tr-1 5. 19.26.27. 28. 19. 

01/2 9/09 30. 3 1. 32. 36. 37 ~ntl 3K (1.1' 10 14 .0) Amentl~tI wilh 3"0 
GmvlllollI lI Qllk k Limc 
Compositc Salllpic co ll .:etcd from TI' - 15. 19. 26.27.28,29. 

01129/09 30. 3 1. 31. 36. 37 and 38 (I 7"0 14 0) Ai lielided wilh 3"" 
Gr:lwllollnl LKD 
Composi l ~ Snmplc collecltd flOm Tr-1 5. 19, 16, 27, 28. 29. 

01/29/09 30. 3 1.32.36, 37 and 38 ( 1.1' to 14.0) Amended wi lh 5,}0 

G',WIIlOIIIII Quick Lime 
Cornposile Sample collcclcd from TI'-15. 19.16.27.18. 2C). 

01/29/09 30. 31. 32. 36. 37 and 38 ( I 1' 10 1·1.0) Arncrukd "illl 5"" 

Gl'nVIIlOUlIl LKD 
Composlle Smnpic colkclCd fWIn TI'-15. 19, 26. 27. 2!1. 29. 

0 1/29109 30. 3 1.32.36. 37 ~nd 38 ( 1.7"01 '1.0) f\UlCrulctl 11'llh 7~~ 
GI3vrnollili QUI~ ~ Lim~ 

Composllc Smnp!c eolleelcd fl'O lII TP-15. 19. 26. 27.18. 29. 

01 /29109 30.3 1.32.36.3 7 and 38 (I T ill 1·1.0)Alllcnt!ed " 1111 7~ ;' 

GI~\'mOUni LKD 
.-e" (oppe' Ag SoI lcr 

Zn - Zine 

Fc - hon 

I'b - Le~d 

/l. ln . '-Ian!.lanc,e 

Hg - ,\kn;"", 

Ni - Niekd 

Se· Selcnlum 

" 
III !!!L 

5 

<5 

<-5 

<5 

<5 

o 182 

<, 

016 

00 15 

0 0 13 

001 

011 

00·11 

0.05 1 

00 13 

0036 

o OJ8 

039 

0,0 17 

043 

0.0 15 

o ~8 

SI! As lIa Cd C, 

III :,!!L 111 ::/1. mg' l mgtl III!!!!. 

<:'05 <05 <10 <0 I <0,5 

.... 0,5 <0 .5 < 10 <0 I <0,5 

0' <OS < 10 <0 I <OS 

<0,5 <0 ' < 10 <0 I <u,5 

<D,S <0 5 < 10 <0 I <0 , 

<0001 <0 .001 0038 00')1 <0.00 1 

<0.5 <0.5 < HI <0 I <05 

<0 .00 1 0,002 0,0 15 <0.00 1 0005 

() 001 0.003 0017 <U 00 1 0002 

<OOO ! 0.00 1 0.017 <000 1 o fl I2 

~ O OUI 0.001 

I 
002 1 <000 1 0.00-1 

<000 1 0.00 1 0.0 15 <0010 0,002 

<0.00 1 0.002 0 0 16 <0.0 10 0.00 1 

<0001 o OO~ 0.022 <0.0 10 0.002 

<0.()0 1 0 .. 002 0022 <0.01 0 0.003 

<0001 0001 002 <0.0 10 0.007 

<0 00 1 0.002 oo~ <0.0 10 O.OOg 

<0001 0 002 0.02 1 <0.0 10 OJlO2 

<000 1 0002 0.08 <0.0 10 0,0 1 

<::0001 0.002 0 02 -1 <0.0 10 0.00-1 

<0.00 1 0.002 0.09 1 <0.010 0,0 1 

<0001 0002 0 035 " 00 10 0.007 

C" "'l' Ph .\ In 111! ,, ' i ,\~ l'.n 

III !!I !. 1lI::!L Ill !!!!. Ill::!!. ",::!L m~lI . 111::/1. lII::fI . 

' (15 fI 02 <0,5 <0. 5 <U02 U, 05 < I 

<05 o ()~ <O,S 2. ,\ <U 02 0' <O,S < I 

05 <002 <05 1.1 <0.01 0' <05 < I 

05 ... 002 <0,5 0.' <0 ,02 <II 5 05 < I 

.(05 010 <05 <0 ,5 <0.02 <D, S <05 < I 

{I 065 1·1 5 <.0001 4.29 <000 1 0022 <.0 00 1 023 

<0.5 <00 1 <0 .5 <0,; <0.02 <0.5 <05 < I 

00·" 00 1 <0001 <0.00 1 <000 10 000 1 < {I 00 1 <0.02 

o ()2 0 03 <0 ,001 O,()()I <00010 <000 1 <0001 <002 

0059 <.00 1 <000 1 <0.00 1 <00010 000 1 <000 1 <002 

0037 001 <0.001 <0.00 1 <0.0010 n 001 <000 1 <0 01 

0027 0.01 <0.00 1 <O,OU I 0.0010 0002 <1) 00 1 <002 

0015 <001 <0 .001 <0.001 <0 UOIt.! 0002 <000 1 <0 02 

0 0 12 001 <0.00 1 <0.00 1 <0.0010 0.001 <0001 <002 

0.0 16 UOI <0,00 1 <0 .00 1 0.003 0002 <0,00 1 <002 

003-1 001 000 1 <0 .00 1 <0.00 10 000 1 <OOO [ <0 02 

OORC, 00 1 000·1 <0.00 1 <00010 <000 1 <000 1 <0 02 

0038 <0 0 1 0.001 <0.00 1 <0.0010 <000 1 <000 1 <0.02 

0. 12 001 <0.00 1 <0,00 1 <0.0010 0002 <000 1 <0.02 

0 07-1 <001 <0001 <0.001 <0.0010 0 00;- <0001 <0 02 

o 12 OO ! <0.00 1 <0.00 1 <0.00 10 0002 <000 1 <002 

0 097 00; <0 .001 <0.001 <0.00 10 0002 <000 1 <::OO~ 



SM\ II'L E 

III 

Surfa ce \ Vall"'lnvcstil!ali ll n 

1' ... \cLare n- $ \V-O I -SG 1-09 1908 

i"'lcL:m.:n-SW-02-l'vli lkr-09 190H 

ivIc L:u·o.:n-S W -03-5 I3 C-O-l-091 908 

G"u ullliwai c r In n 's li:'::ll inll 

iv1cLarcn-MW-02-09 IS0S 

rvkL:tren-W3-1 0-091S0S 

iv!c Laren -MW-O-l - 10-09 180S 

McLarc n-M\V·05-09 IS0S 

McLaren-PZ·O I S-09 1908 

rVlcLarcl1-PZ-O I D-09 1908 

McLarcn-P7. -02S-09 180S 

1'vlcLan:ll-PZ-021)-09 1808 

McLarcn-PZ-03D-09 1808 

NkLa ren-PZ-04S-09 1808 

MeL;lrell-PZ-040-09 IS0S 

McLaren-PZ-05S-09 1S08 

McLar..:n-PZ-05D-09 1808 

iv1cLmc l1 -PZ-05D-T-09 1808 

McLnren -PZ-06D-09 190S 

rvl cLarcn-PZ-07D-09 190S 

1'vlcL .. rell-PZ-08-091908 

McLare n-PZ-09-091908 

MT- PWO 1-092908 

ivtT- PWO I - I 00208 

' [-P-24-WS 

I'g. L . mlclograms PCI Lner 

(o(O,IL - CnlclUno C."bona1c per Lller 

ConCCllIril1lun below il S1 ~d i:lbora1lll)' rcpon'nll lollll! 

\1 ,\hmllnutIl 

Sb ,\lIllmom' 
\s ArS£."IIIC 

!In· Ba"lIm 
He· lkrv llnnn 

SA ,\IPI. E S,\ J\ II 'LI:: 

I>AT E T II\I E 

09/19/08 8 ,15 

09/19/08 9 00 

09/19/08 9:30 

09/ 1S/OS 

09/18108 

09/18/08 

09/1 ~/O~ 

09/19/08 12:45 

09/19108 10:00 

09/18/08 15:-10 

09/18/08 15:00 

09/18108 12.37 

09mlO8 I ~ 45 

09/1 8/08 1~ . 2·1 

09/18/08 17' 15 

09/1 8/08 1648 

09118/08 17:05 

09119/0S 9:30 

09119/08 11 . 10 

09/19/08 I 1. 50 

09119/08 12.30 

09/29/08 19:40 

10/02108 9,45 

09111108 12·00 

Cd Cadlll lLun II !! . Mcre,," 

Cr ChrUnllUnl N, · 1\I,clo.cl 

ell ('OPPCI Se· SeICII""ll 

F~ · l run t\ !!· SoI'CI 

I' b . Lead Zn . Z,n,' 

'L\BLE 7 

IHSSOL\ 'ED j\ IETALS W .\ TEI( (Jl '. \LlT)' D.\T.\ 

SA ,\ IJlLE AI Sh . \ 5 B:I e ll C t 

D E~CR I I'T I ON IIIg/L 111 :;/ 1. III :,!/I . 1IIl!/L III ~/L III:,!II . 

Gr"b Saill ple [aken;1I SlalT Gallgc I <0 .1 4·1 

Grah Sa mple takell al Cu lven OUlkl <0 I - 35 

G rilb Smnplc laken Dowllgrndienl SlII'face Flow 
<0. 1 50 

Slako.: Lot:;ltlO11 

Groundwater Smnpk [ .. kell al EPA wo.:l1 \V-2 <0. 1 <0.005 <0 .OU5 <0 .1 <0.001 ,120 

Groundwato.:r Smnple takcn at EP/\ \\cl l \V-3 <0. 1 <0 .005 <0005 0. 1 <0.00 1 172 

GmUII,lwater Sample taken <It EPf\ \\'e ll W-4 13 .9 <0 .005 <0005 <0 . 1 0.006 406 

Grollllt!w;lIer Smnpk \<1kCI1 at EPA well W-5 <0 .1 <0 .005 <0 U05 <D. ! <000 1 5 1 

Groundwater Sampl e taken at Piezometcr IS 
(ta il ings <ll[u ifc r) 

<0 .1 <0 .005 <0005 <0. 1 <0.00 1 488 

Gruundwater Sam pk tak cn nt Piezometer I D 

taiuviulli aqu iler) 
<0 . 1 <0 .005 <0 .005 <0 .1 <0 .00 1 112 

Grou ncl \\':tIe r Smnpk taken at Piezometer 2S 
(tailillgs aquifer) 

<0 .1 <0 .005 <0 .005 <0.1 <0.00 1 461 

G r()lJ11dwatcr Sa mple taken at Pi ezomet er 2]) 
(ahl\ ium aqui fe r) 

<0. 1 <0 .005 <0.005 <0. 1 <0.00 1 11 6 

Groll lld \\';l\e r Snmplc taken m Piezometer 30 

(:llu villl1l aquifer) 
<0 . 1 <0 .005 <0.005 <0 I <0.00 1 JI2 

Gro undwate r Sample \(1ke ll at Pi ezo meter 4S 
( tai l in~s aquiler) 

<0. 1 <0.005 <0005 <0. 1 <0.00 1 36·1 

Grou nd water Sampk la kcn al Piezomc ter-l l) 
(aluv illll1 aqll ilcr) 

<0. 1 <0.005 <0005 <0. 1 <0.001 106 

GrollmlwaJ..:r Sample ta ken at Pic7.o mct..: r 5S 
(tai lings aquifcr) 

<0. 1 <0.005 <0.005 <0 I <0.00 1 598 

Ground watcr Samplc 11Iken at Piezome ter 5D 
(aluv ium aq uifer) 

<0. 1 <0.005 <0.005 <0 .1 <0.00 1 154 

Groulldw<1\er Sa m pic taken at Piezo ll1ct er 50 
(a ili villlll aquifcr) 

<0. 1 <0.005 <0.005 <0.1 <0 .00 1 155 

GroundwHler Sample takell at Piezomcter 60 
(aluviul1l aqu ile r) 

<0. 1 <0 .005 <0 005 <0 .1 <0.00 1 10J 

G roundwater Sample take n m Piezo meter 70 
(al uviulll :tquilc r) 

<0. 1 <0.005 <0.005 0 .20 <0 .001 95 

Ground \\ ater Sam pic taken as blank . <0. 1 <0 .005 <0 .005 <0. 1 <0.00 1 < I 

Groundwate r Sample taken as cquipmetn 
cOl1tmni n;Jtion blank . 

<0. 1 <0 .005 <0 .005 <0. 1 <0 .00 1 < I 

Groundwa!er Sample taken at start of pumping 
<0 .1 <0 .005 <0 .005 0.10 <0.00 1 [ 12 

tes t. 

(i rounc! \\,:J ter Sample taken <11 end of pUlTIpi ng tes t <0 .1 <0 .005 <0 .005 o 10 <0.00 1 11 0 

Takl: from Test Pit #24 NA NA NA NA NA 238 

c .. C" Fe Ph J\ lg 1\ ln II ~ Ni AI! 1.11 

IIIg/ L IIIg/ L 111 :;11 . IIIg/ L III~/L III).!II . IIIg/ L 1Il).!/ L III ).!/ L IIIg/ L 

0 .05 <003 8 -

- <0 .0 1 <0.03 5 - - - -

<0.01 01 3 - 9 - -

<0.01 <0 .01 -IS .2 <0.0 1 1-15 1 0·1 <000 1 <0.0 1 <0 .005 <0.0 1 

<0 .0 1 <0.0 1 232 <0 .01 60 o ~ 7 <0.00 1 <0 .01 <0 .005 0.01 

<0.0 1 1.86 1~ 90 <0.0 1 277 196 <0 .001 0.24 <0.005 1.73 

<0.0 1 <00 1 <0 .03 <0 .01 9 <001 <0.00 1 <0.0 1 <0.OU5 <0 .0 1 

<0.01 <0 .0 1 177 <0 .01 -100 07 1 <0.001 <0.0 1 <0.005 <0 .01 

<0.0 1 <0 .0 1 l AS <0.1)[ 26 2.37 <0.00 1 <0 .01 <0005 <0.0 1 

<0 .01 <0 .0 1 5A3 <00 1 656 048 <0.001 <0.0 1 <0.005 <0.0 1 

<0.0 1 <0.01 3. 16 <0.01 29 I 5 1 <0 .00 1 <001 <0.005 <0.0 1 

<0 .0 1 <00 1 437 <0.01 107 6 16 <0.001 0.03 <0.005 0.06 

<0.0 1 <0.0 1 24.9 <0. 01 102 092 <0.00 1 <0 .0 1 <0.005 0.01 

<0 .0 1 <0.01 0.49 <0 .01 22 205 <0.001 <0 .0 1 <0.005 <0 .01 

<0 .0 1 <0.0 1 72.4 <0.01 85 1 84 <0.00 1 0.02 <0.005 0.02 

<0 .01 <0.01 39.9 <0 .01 27 08 <0001 <0 .0 1 <0.005 0.01 

<0 .0 1 <0.0 1 39.7 <0 .0 1 27 079 <0.001 <0 .01 <0.005 0.09 

<0.01 <0 .01 85.S <0 .01 3 1 1.1 3 <0001 <0 .0 1 <0005 0.02 

<0.0 1 <0.0 1 0.68 <0 .01 17 2. 1 <0001 <0.0 1 <0 .005 <0 .0 1 

<0 .0 1 <0 .0 1 <0 .03 <0 .0 1 < I <0 .0 1 <0.00 1 <0.01 <0 .005 <0 .0 1 

<0.0 1 <0 .01 <0.03 <0 .01 < I <00 1 <0.00 1 <0 .0 1 <0 .005 <0.0 1 

<0 .0 1 <0 .01 0.35 <0 .0 1 r _J 1 9 1 <0.001 <0.0 1 <0.005 <0 .01 

<0.01 <0 .0 1 0 .38 <0.0 1 r _J 2 <0.00 1 <0 .0 1 <0.005 <0 .01 

NA NA NA NA 33 NA NA N;\ NA NA 



T ,\ BLE 8 

W ET C IIEI\ II STH.' RESl lLTS & FIE LD l\ IL \ SU rU:!\l ENTS 

SAi\ II' L E SAJ\ II'L E Sf\ I\ I I'L F: S'\ I\ II ' LE 
II) DATE Tl l' l E I)[SC IW'T ION 

G r uu ll tl w:Jh' !' Inn'st igaliun 

McL'l rcn-!vl\V·02-091 SOS 091 I ~/OS (irnli lld w<l l~r Sample lal\cn at [P/\ we ll W-1 

Mr.:Larcn- \\13-1 0-091 808 091 1810S Groundwater Sample ';lkcn al EPA "el l \\1-3 

McLaren-tvl \\1 -04- 1 0-091 SOS 09118108 Grou nd wntc r Samp k 1:lkcll:1I EP/\ Ilell W-·' 

McLilrt'n -MW-05-09 180S 09118108 Gro llndwater S<lmple taken <It EPA \\cl l \\1· 5 

1\ tcl .arell-PZ-O I 5 -09 1908 09119108 12:45 
GrO lllldW<ller Sample taken <I I Pi!.'ZO lll ~lcr [S (tai lings 

aqu irc r) 

McLan.:n -PZ -OI D-091908 O<){ 1 91()~ 10:00 
Groundwater Sample taken a t Piczomc tcr I D 

(al uvi lllll aquik r) 

tv\CLa ren-PZ-02S-09 1 ~08 0911810~ 15:40 
Groundwater Sam pl e laken at PiC70llh: ter 2S (tailings 

"quirer) 

McLa rcll -PZ-02D-091 HOS 0911XIOS 15:00 
G ro uudwater S mllp l ~ taken al Pi ezo lllo.:tcr 20 

(a]uvi ulll aquiler) 

McLaren- PZ-03D-09IS0S 0911 SI08 12:37 
G rou nd water Sample lakc n a t Pit:L.Ollleter 3D 

(a lu vi ulll aquife r) 

McLm:: n-PZ-04S-09 IS08 09/18108 1 8 : ~5 
Gro undwater Sample lake l1 <1t Pi ezometer 4 S (tail ings 

aquiler) 

rvlcLa ren- I'Z-()~D-09 1 S0S 0911 8108 IS .24 
Grou nd water Sample take n at Piezometer 41) 

(a luviulll aquirer) 

McLaren-PZ-05S-09180S 0911 SI08 17:15 
Groundw<1ter Sample takcn al Pi ezometer 5S (ta il in gs 

aquirer) 

McLarcn-f'Z-05 D-09 1 g08 119/ I SIOS 16A8 
G rotllldw(itcr Sample laken at Pic/.omete r 51) 
(a luviulll aq uifer) 

McLare n-PZ-05 D-T-09180S 09118108 17:05 
G rollndwalt:r Sample tak ell at Pi~7.0 IllC le r 5D 

(aluvi ulll aquir("r) 

McLaren-PZ-06 D-09 190S 09/19/08 9:30 
G roundwater Salllp le take n at Piezollleler 61) 

(nlu viulll aquilcr) 

Mc Larcn·PZ· 07 D-09 190S 09119108 II 10 
Groundwater Sample taken at Piezometer 7D 

(aJuvi ulli aquifer) 

McLarcn -PZ-08-091 90S 09/1 9108 i 1.50 Grou ndwater Sam ple taken as blank. 

McLaren-PZ-09-091908 09119108 12 ·30 
Groundwater Sample \;Ikcli as cq uipmc lli 

co ntami natio n blank . 

MT-P WO 1-092908 09129108 19:40 G rou ndwater Sample ta ken at s tart ol"plIlllp ing lest. 

MT-PWO I-I 00208 10102108 9 ·45 Grou ndwaler Sampk taken at end of pumping lest. 

TP·24-WS 0911 1108 12-00 Take from Test Pit #2-t 

SUI·facc WOll er Invcs tig:lt io ll 

McLaren -SW-O I -SG 1-09 1908 09119108 8 ./5 Grab Sample taken at StafT Gau gc I 

McLar~n-S W -02-M il Icr·09 190S 09119108 9.00 Grab Sample taken al Culvert OU llet 

Mc L<1 rCll-S \V -03 -5BC-04-09 1908 09119108 9 ·30 
Grab Sampl e taken Downgradielll Su rface Flow 

SI;,kc Locati on 

• - unnble 10 ~ n:llyzc for Alkalinity. Bic:lI'oomne :md Carbnn:ue because S:lInpl e pH ,\a5 <45 
SU - stJndald linUS 

mg/L _ ""I1,!!,ams per LI1,', 

NO ,/NOrN . \htr3tdNill;le-N 

Ill\' _""u, .\ "lt5 
DO _ I),s;ohed O~\gc" 

lDS · rmal [J, ss()h~d Sullds 

!:' IJllI - gallons p~' ""ilu te 

mgt1 C3("0, - ""I1,!! ,a", ' pe' l.lIe, (nkmm ca,bOll nlC 

S( , Spc~ ,ti<: C ,)nd"~ I,Ull" 

"""hUSiem - 111,11 ,,11 (111 , P'" cem;mC1Ct 

T - CelSIUS 

NTtl- \'cphdu"'~I" ~ rurb""ty UIl'I 

pll 

Sli 

6.72 

6.97 

3.24 

7.39 

68 

u.8 

7.36 

6.97 

6.1 

6.95 

7. 11 

6.65 

7:46 

7.46 

6.4 

7.2 

7.7 

7.5 

5,4 

8 

7.8 

7.6 

T DS Sull':l lc T SS SC DO 
1lI ~ /L III ~II . IlIg:/ l . IIIl1hos/cIIl III :,!/ L 

2·160 '" SO 50 2730 2.0·\ 

923 530 41 1180 1(, 

7760 ·1870 40 5800 2. 1 [ 

In 9 <10 3 13 ·1.93 

~1 30 2700 827 41 20 0.'1 

-1 69 115 13 757 0,33 

5630 3730 27~0 5190 073 

439 1M 192 74 1 0.65 

2960 1930 71 2740 OA6 

2060 11 70 8 1 2360 0.76 

409 97 < 10 660 7.44 

2730 1590 94 2860 0.55 

6 18 2-t 9 55 900 0:44 

629 150 46 887 

6-12 36 1 32 883 0 .33 

355 68 < 10 568 0.22 

< 10 < I <10 4 

<10 < I < 10 5 

416 [20 19 666 

424 120 10 678 

1.580 1.200 12.500 2 170 

l-t2 7 <10 265 

123 35 <10 21J 

173 34 <10 306 

,.\ 11.: a lin il) ' Hiea d JU Il :t It' C adJO II:Jl c Field Redox II :lnJn {'~s T e mp TUI'b idi l) Flow Esl. 

1ll :,!1I . C aCOJ mg/ L 11 ('03 III :,.:/ L CO J t11 V III :,! e aeOj! l . "C NT li gpm 

108 .351 < I -32 1. 7 1650 7.1) 2·1.6 1.25 

132 162 < I -286.9 678 5.9 56.2 

• • • 4.08 2150 10.2 470 0.10 

1·19 i82 < I 19.7 164 6 li .32 

268 327 < I -1269 2860 9,4 232 

269 328 < I -172 385 7.·1 1.1 4 

268 327 < I -307.9 31-:50 6.5 5A6 

?" -" 284 < I -J06. 3 408 S. I 4 . 15 

< I < I < I -277 .3 1220 7.6 0.10 

298 363 < I -270 .3 1330 5.S 15.1:0: 

25-t 309 < I -339 355 6 1. 13 

27 1 JJ I < I -2944 IS40 6.9 22 ,8 

227 277 <1 -320.7 497 6. 1 2.29 

226 276 < I 497 

41 50 < I - 152.6 387 5.9 2.22 

236 2SS < I -i 93 . 1 308 6.9 1.86 0.10 

I I < I < I 

< I I < I < I 

260 320 <4 374 

270 330 <4 368 

20 

128 156 < I 14 1 

69 84 < I 107 

120 146 < I 160 



TABI.E\) 

TOTAL ~ I ETA LS WATER Q II,IUT Y 

Sa mplc Samplc T illlc Sa mplc Sh AI As 
III Dal c Sa mpled DCStT ipt ion ~g/L ~g/L ~g/L 

Sur face \Yat c l ' l lIv cs ti ~ ali () n 

Mc Lar~n-S\V-O I-SG 1·09 1908 09119/0~ 8:~ 5 Grab Sample taken al Sta ff Gauge I <5 NA <5 

fVlcLarc ll ' SW ·Ol ·M ill cr· 09 190S 09119/08 9:UO Gr:lb Sample taken at Cul vert Outl et <5 Nil <5 

McLaren-SW · 03-SBC·04· 09 190S 09119108 9:30 
Gra b S ampl~ taken Downgradient Sur face Flo\\' <5 Nil <5 
Stake Loca liull 

G rounlina lc,' l n, -cs ti:'::lti n ll 

ivlcLan.:n- PZ-OS·09 190R 09119/08 " :50 Ground\\a\cr Sample taken as blank . <5 <5 

McLarcn·PZ-09-09 190S 09119/08 11:30 
Grollnd\Val ~ r S, lll1pl c take n as eq uipilletn <5 <5 
contamin:uion blank. 

MT-PWO 1-092908 09/29/08 19 AO 
GroUlldw:lh.:r Sample taken at sl<1 rt o f pllmpi ng <) 400 <5 
test. 

MT-PWO I- I 00208 10/02/08 9:'\5 
Ground wata Sample taken at end o f pllmping <5 400 <5 
lest. 

T P-24-WS 09111108 12:00 Take from Tes t Pit #24 Nil 139. 100 157 

MO NT ANA NU~ I E R I C WAl ·E R QUA LIT Y STA NUARDS (WQB~ 7) Weh r ua r)' 20()6) 

Aquati c Lite Standard (Acutc) -- 340 
1 [uman Health Standard (S urface Water) 5.6 10 

Sb·A nlnnOIlY. AS-I\rSC Ill C, Ih · Bmlum. Cd·Cad1tlnom. Cr·Chromlum, Cu·Copper. Fe·hon 

Pb· Lead. Mg·Magnes"nll , 1\ t n · t\ l ang~ncse. ll g·~ tcl cury. N,·N'Ckcl , Ag·SIt-cr. ZIl ·Z,IlC 

NA . No. Alarl~b le 

<" .. Conccmraholl below lrsled labolDIOI)· repoliing lrmll 

ugll . mlcrogmms p~r l,.cr 

CaCO,/l '" Cak""" C~rbOI1:lr~ pcr liter 

A . Conccmral1on laluc b:lSCd on hardness No sample s!la ll c;<ceed these eoncen trahOIlS ancr con ecled for hardness 

b · The concenlHUIOIl of Iron mils, no. leach I~lucs Ihnllnlcrfcre wllh .he uses speCIfied In the smfacl.' and groundwater sr:lI1da,ds (17 )OGO I I:t seq ;lIId 17 JO 100 1 1:. o;cq ) 

The Secondar}" 1I.-1:1:';""UI11 Commnrnaut Lelel (If )OO rnrctogr;ml~ per Lller \\ hlch IS based on aesthcl1c propcrues such as r:lSle. odo' . and st:lIlllllg mal lx.> con51{Ie,,,{[ 3.\ £u ld:lI1cC to delelll1ll1C 

Ihe le!"els IhOl 11'11] ""elfcre with Ihe spe":lfil.'d uscs 

C· The concenlratlon o f lnanganese muSlllot reach ,allies Ih:u IIl ' erfere "!lh the uses speCIfied III Ihc surface and gloul1d""JtCT swndards (1730 60 1 el seq :md 17 )0 100 1 t t seq) 

T he Secondary 1\1a.~II"UIlI Contamlnan l Le\ eI of 50 I11lcfOg':lrnS per t utr "h,ch IS based On aesthC\IC propcmcs such as taSI"" odor. IIIld starn",!; "','" be cOn ~lt.lel ~-d as gUidance .o determIne 

the le\ els thn! Will 1Il lerr~re wl1 h thc speCified uses 

Ba Cd 

~g/L ~g/L 

<100 <I 

<100 <I 

<100 <I 

<100 <I 

<100 <I 

100 <\ 

100 <I 

1200 " 

-- -- iI 
2.000 5 

C,. 

pg/L 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

250 

--
100 

WQB-7 1 CII Fc Ph ~ In JI g Ni Ag Z n I lard ness 

~ g/L ~g/L ~g / L ~g/L ~g / L ~g /L ~g/L ~g/L mg CaCOi L 

<10 <30 <10 <10 <I <10 <5 <10 141 

<10 <30 <10 <10 <I <10 <5 <10 107 

<10 1630 <10 60 <I <10 <5 <10 \60 

<10 <30 <10 <10 <I <10 <5 <10 <I 

<10 <30 <10 <10 <I <10 <5 <10 <I 

. 8.5 50.0 
2 120 <10 1880 <I <10 <5 <\0 374 

~ 7 . 8 
40 1880 <10 2000 <I <10 <5 <10 368 

51.7 
30.900 1.326.000 670 8.550 <I Nil 207 1.730 730 

-- A -- b -- iI 50 C 1.7 -- iI A -- A 
1.300 300 b 15 50 C 0.05 100 100 2.000 



TA BLE 10 

LIM E SOU RCE SAM PLES -- CALCIUM OXIDE RESULTS 

Sample ID Sample Collection Date Sample Description Calci um Oxide (% ) 

Wyom ing Lime Produce rs 
January 29, 2009 Qui ckl ime 98.30 

Quicklime 
Graymount Quicklime January 29. 2009 Quickli me 89.6 

PLS Pul ve rized Lime Kiln 
January 29, 2009 

Pul ver ized Lime Ki ln 
88.40 

Product Product 
PLS Lime Ki ln Dust January 29. 2009 Lime Kil n Dust 49.40 

Graymo un t Li me Kiln Dust January 29. 2009 Lime Ki ln Dust 46.80 



TABL E II: Aquifcr Param cters 
Fit Q ua lit y 

(Poor, Average, 
Loca tion Complction »aramelcrs for th e Allu vial Aq uifer Param ete rs for the Tailings Aquifcr Excellent) 

T S T S 
(f( '/day) b (ft) K (ft/day) (1IIlitiess) (ft '/day) b ( ft ) K ( ftlUa y) (unitless) 

PW-OI * BOlh 350 10. 5 33 0.00068 0.46 16 0.029 N/A poor 

PZ-O I D All uv ial 351 10.5 33 0.000068 0.32 16 0.020 N/A exce ll ent 
I'Z-02 D A llu via l 1177 10.5 11 2 0.00064 0.04 16 00073 N/A good 
PZ-03 A lluv ial 1303 10.5 124 0.0039 0.016 16 0.00 101 N/A good 
I'Z-04D A lluv ial 351 10.5 33 2.8E-06 0.04 16 0.0025 N/A good 
PZ-05D Alluvial 9 10 10.5 87 0.000 182 16 N/A good 
I'Z-06 Alluvial 789 10.5 75 0. 006 1 16 N/A good 
I'Z-07 Allu vial 301 10.5 29 9.5E-06 16 N/A good 
AVERACE Alluvia l 740 66 0.00146 0. 174 0.0065 N/A 

I'Z-O I S Tailinns 631 10.5 60 N /A 0.072 16 0.0045 0.120 good 
PZ-02S Tai lings 1012 10.5 96 N 'A 0.072 16 0.0045 0.0 128 excellent 
I'Z-04S Tai lings 839 10.5 80 N/A 16 0.046 exce llent 
I'Z-05S Tai lings 862 10.5 82 NlA 0.072 16 0.0045 1 0 .0097 good 
AVERACE Tail ings 836 80 0.07 0.0045 0.047 

OVERALL 
AVERACE 775 74 0.00 146 0.090 0.0056 0.047 

• Dul.: 10 lilt: poor fli quali lY orlhe pumping well (pW·O I ). aquifer paramelers frol1llh is locallon wert: nO! utilized in the ovcrall averagc. 



Reference C hannel Widt h ( ft) C ha n nel Dep th (ft ) 

Reach LtH: at ioll L ow Flow H igh Flow T ota l Dcpth ILo\\' Flow liigh Flow 

Soli :. Bu il l' 
C n: l'i,: 

STR· I 8 15 1.52 0.79 0.73 

STR· 2 10 23 .5 4.72 2.04 2.68 

STR·3 5 18.7 2.56 0.59 1.97 

STR·4 8 13.4 1.29 0 .28 1.01 

.\"ill cl" C r ee k 

5TI\·1 8 17.8 4 1.6 2. -1 

5T A· 2 9.2 32.7 4.3 1.4 2.9 

ST fI · 3 23 .7 34.4 5. 1 0.9 4.2 

STR - S tl ~a rn Reach 

fT - re~l 

0" ' 1)~l'cclit 

TA BLE 12 

SODA BUTTE C R EEl( 

P II YS ICA L VA R IA BL ES 

C hannel 
G nHlic ll t Channcl l' ool Size ( ft) 

% Length I Sparing Depth 

1.6% 5.5 12 0 .7 5 

5.3% 5 10 I 

~ . 1 % I 6 9 I 

1.2 l}o 3 15+ 0.9 

1"0 ! 2 4 I :J . .J / u , 

I ' '% I 2 4 I J.,J 0 

13.3% i 2 4 I 

Strca lll S ubstrate 

(Inches) 

Coarse I Fines CUllllll ent s 

i 

18 3 Vcry lilli e fin ..:s present (2"·) 

36 3 Some lines present in high non pools. 

Some fin es prcst:111 <ll ong t:dgcs. 
'18 3 intenni :-. t:c1 with 6 inch lO 8 inch 

cobb les. 

6 0 .Q25 Lots o r lines present g ra vels and sills. 

-IS [ 0 36 6 No we ll dclincd hi gh flo w channel 

481036 6 No we l! de li ned low/hig h now c h ~lIlnc l 

48 to 36 6 No well ch.:lincd low/high llow channel 



Material Quantity Pre-
Qui ck Lime 

Addition 
cubic yardS 

Unsaturated ta il ings (Moisture content >30%) 124,305 

Saturated Tail ings (Moisture content <30%) 35,872 

Waste Rock ** 34 ,150 
Alluvium Sediment···· 15,000 
Embankment materials and soil west 37 ,000 
Soil located within 25 feet of South side of 
Soda ButteCreek 3,500 
Total 249,827 

IMaterialS 

I 
DenSItY 

I LBs/cubic foot 

Unsaturated Tailings (bank conditions) 156 
Saturated Tailings (bank conditions) 159 
Waste Rock (loose conditions) 140 
Quick lime 58 
' ''Unsaturated Tail ings (post lime addition) 123 
' ''Satu rated Tailings (post lime addition) 122 

'" - Quick Lime addition based on bank condit ins of tai lings 
"'*- The waste rock matrials wi ll not require quick lime ammendment. 

Weight Pre-Quick 
Lime Addition 

Tons 

261,786 

76,999 

0 
0 

69,930 

7,513 

Table 13 
Excavation Volullle S ummar"), 

Required Required Quantity Post-
Quick Lim e Quick Lime Quick Lime 
Addition ' Addition 

% Tons cubi c yards 

3 7,854 134,335 

5 3,850 40 ,789 

0 0 34 ,150 
0 0 15,000 
3 2,098 39,679 

3 225 3,788 
11 ,704 224,274 

"''''* - Denisty based on 3 day cure time. This assumes materials wi ll be in the stockpile for minimum of three days. 
u .... _ Assumes thai 1 foot of alluvium sediment wi ll be removed as part of the tailings excavation . 

Estimated Total Quantity in Total Quantity of Notes 
Shrink/Swell Respository Tailing by Wi eght 

% cubic yards Tons 

Place in repository and/or ha ul this volume off 
1 135,678 225,294 site. 

Place in repository and/or haul this volu me off 
1 41 ,197 67 ,85 1 site . 

Volume of Waste rock to be removed and placed 
15 39 ,273 NA in repository. 
15 17,250 NA Alluvium Sediment will be placed in repository. 
15 45,631 NA Place in repository 

15 4,356 NA Place in repository 
283 ,385 293 ,145 


