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Exploratory Drilling — Santee Sioux Feasibility Study

|. BACKGROUND

The Bureau of Reclamation (Reclamation) is conducting a Water Supply Feasibility Study for the
Santee Sioux Nation. One of the water source options is to draw water from the Missouri River.
Reclamation is considering installing a well in an alluvial layer that is hydraulically connected to the
Missouri River.

Il. Report Data

Three test holes existed along the Missouri River near Santee, NE prior to the Water Supply
Feasibility Study (DH-1, DH-2 and TH-2). Their locations are shown on Figure 2. Data from these
holes in included in the Design Data for Alternatives Screening, transmitted by letter on December
28 2005

Thiele Geotech Inc. of Omaha, NE was contracted to drill and sample three exploration holes in or
near the alluvial deposits of the Missouri River at Santee, NE. The contractor successfully completed
the first two holes (DH-3 and DH-4) in October 2006, but encountered material in the third hole (DH-
5) which required drilling methods other than the specified wash-boring.

After reviewing the initial data, Reclamation decided to contract with Thiele Geotech to finish
drilling hole DH-5 using hollow-stem augers and to drill test holes in two additional locations. After
receiving Cultural & NEPA Clearance and with cooperative weather, Thiele Geotech remobilized in
April, 2007 and completed DH-5 and drilled holes DH-6 and DH-7.

The drill logs, wash gradations, and photos are included in Tabs DH-3 through DH-7.
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BUREAU-C ECLAMATION

GECLOGIC LOG OF DRILL HOLE
FEATURE >antee Water Supply "PROJEGT. Spec. No. 0650600125 . . . . STATE. Nebraska . ...

LOCATION ?D'
HOLE No. DH-3, Nz, NwlastﬁéngENzRgi}io 7 $ROUND ELEVATION 220 1 ANGLE From verTicar. 90

COORDINATE N :
' TOTAL 1
BEGUN. 10-29-06 £ is ngp 10-30-06pg prgy oF oversurDEN. 37-0"  peeth 385" | BEARING OF ANGLE HOLE. ... . ..
'DEPTH OR ELEV.OF WATER TaBLg Not Obtained 46, ¢ | ogGED BY. ,CaSt o EGREMANG. o S
O *h:’?etE*S“b‘e 1".55 2 e . S | Los V CLASSIFICATION AND
levels, waterre- |szg| RE- | PEPTH (FT} nog [pres- LE;\ISTH = = 1
turn,character of Hng covERY| FROM N SURE | TEST :I:J % PHYSICAL CONDITION
i1H te. o
i (%) ‘5:‘%1] e w.eMife s | (min) o ISA‘?ESL%SNEORl
Crazy Peak Site ] IS = Sgmple ]
z| ] 0-18+"' SANDY SILT, about 80% nonplasti
Purpose: 3 ] fines and 20% very fine sand; grades
Evaluate potential |3" ] ] sandier with depth; saturated below 4'}
water supply source - 8 i paper_*-thin bedding with organic streakk;
for Village of SantpE—js 10— grayish-brown. (ML)
Driller: W - ] :
BaveiNoTher of L -] 18-37#' SILTY SAND, about 60% very
Thield Geotech of |s - 3 fine sand and 40% nonplastic fines
Omaha NE he = 18 1 grading to 80% very fine to fine sand
‘ 20— 10 20— and 20% nonplastic fines at bottom of
Drill Rig: Jepe . interval; saturated; paperthin bedding
CME-55 o 3 with organic streaks; grayish boown.
1 3 = (sm) T
Drill Method: iE - NIOBRARA FORMATION :
Seti 2200 o f 3D o > o 37-38.5 SHALEY. CHALK, thinly bedded;’
Hollow stem augers L E “1ightly weathered; medium gray; can be1
as surface casing. i ] cut with knife and crushed with high
Drive samples taken{ | finger pressure.
jat110' intervals 3 37 1 : g
beginning at 9.1" upi« 15 38.1
using SPT sampler. }ao—] Ao
140 1b. CME auto- 1 2
hammer used to- b ]
advance sampler. - =]
Hole advanced 22.5- il d
37.0' between drive] ] 7]
samples with 3" 50— 50—
roller bit. . .
Drill Fluid: v b=
150 gallons of wateL‘ ] §
with 1 pint of EZ-mud - &
(anionic polymer). [597] 80—
Completion: _; _:
Hole backfilled al i
with cuttings, top 7 1
sgction contains a3 20—
mixture of bentonite. - ]
Coordinates by GPS; _: _:
elev. from USGS ] i
Quad Sheet. 4 ]
: 80— S0
80— 90—
] 2
a ] i
EXPLA NATION
Type of hole. e e ..D=Diamond, H=Haystellite,S=Shot , C=Churn
GORE LOSS Hole sealed. R P Packer ,Cm= Cemented ,Cs=Boftom of casing| ANGLE HOLE O
Approximate size of ho!e()( sanes) canEx= ) 2, A% = 15" Ba s 22“ Nx = 3"
CORE RECOVERY | /o imate size of cora(X-senes). G :’,;",Ax s 1i"Bx s 18" .Nx= 25° VERTICAL HOLE [
Outside diameter of casing(X-series)..... Ex=152" ax =2%"Bx = 2 " ,Nx= 35"
inside digmeter of casing (X-series)...... Ex=1%",Ax =158"Bx = 23" ,Nx= 3"

GPO 844140 : HOl F NO nu »
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BUREAU ¢ .ECLAMATION

(GEOLOGIC LOG OF DBRILL HOLE
OLjEGT Spec No. 0650600125

' DH-4
HOLE NO. V' .. COORDENATESN 557 381 E 2 575 ,894 GROUND ELEVATION
BEGUN. 10-30-08 £inisHED 10-30-06 DEPTH OF OVERBURDEN .64.7 .

DEPTH OR ELEV.OF WATER TABLE Not Obtained HOLE LOGGED BY. .|

.F218 0. ANGLE FROM VERTECALA.Q.Q g ke
DEpTH 66.0

,,,,,, STATE . .Mebzaska

..BEARING OF ANGLE HOLE
. FOREMAN.

NOTES

z
o ter tabl e =
DEWaiens S AND = x GLASSIFICATION" AN
levels, water re- (sSi1ZE DEPTH (FT|, nag LE‘.!:FGTH |<_[ E D
turn,character of HSF FROM N TEST = o PHYSICAL CONDITION
drilling etc. _ LE ;.Cs ul o £S FOR
or Cm (G.P.M) (min) o ESTING

PERCOLATION TESTS

Delta Site

Purpose:

Evaluate potential
water supply source
for Village of Sant

Driller:

Dave Mather of
Thiele Geotech of
Omaha NE

Drill Rig: .
CME3Z55

Drill Method:

Set 22.5' of 3%"

ID Hollowstem augen
as surface casing.
Drive samples taken
fat 10" intervals
beginning at 9.1'
using SPT samples.
140 1b. auto-hammer
used to advance
sampler. Hole
advanced 22.5-65.0"
with 3" roller bit
between drive
samples.

Drill Fluid:

200 gallons of
water, 100 1bs of
bentonite, and 1
quart of EZ-mud
{anionic polymer).

Completion:
Backfilled hole

with drill cuttingg,

 Coordinates by GPS;
elev. taken from
USGS Quad Sheet.
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L beds of silty sand and lean clay;
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' fines; scattered medium to coarse sand

164. 7 66.0" CHALK, 11ght1y weathered;
‘F'gray; separates into thin plates; can

8 3 ?
saaad o b a g by oot lasaa ol

8
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0-20+' SANDY SILT, about 65% no to Tow
plasticity fines and 35% fine sand, -
becomes sandier with depth; saturated
below 4'; scattered 0.1 to 0.2' inter-

random 1/4" pieces of chalk; some rust
staining; grayish brown. (ML)

20-40+" POORLY GRADED SAND with SILT
about 90% fine sand and 10% non- p]ast1c

grains; maximum size coarse sand;
saturated; gray. (SP-SM)

40-50+' POORLY .GRADED SAND, about 95%
fine to medium sand; maximum size
coarse sand; scattered layers of siit
and wood at 42+'; saturated; medium
gray. (SP)

50-64.7" POORLY GRADED SAND, about 95%
fine sand and 5% nonplastic fines;
scattered 0.1' seams of medium sand,
trace of coarse, and silt; maximum
size coarse sand, grayish brown;
saturated. (SP)

'NIOBRARA FORMATION -.

be cut with knife; requires high fingef
pressure to break fragments.

CORE LOSS

GCORE RECOVERY

Hole seu!ed ks ey
Approximate size of hole(x senes)
Approximate size of core(X-series)
Outside diameter of casing(X-series)
Inside diameter of casing (X-series)

80— 80
90— 90—
3] 2 '
EXPLANATION
Type of .D=Diamond, H=Haystellite,S=Shot , C=Churn

.P=Packer,
Ex=13

Ccm = Cemented ,Cs=Bottom of casing| ANGLE HOLE =1
,Ax = 173",8)( =

22" ,Nx= 3"
= 18" . Nx= 2L" VERTICAL HOLE [J
= 23“.Nx= 35"
= 238« Nx= E
= 23"  Nx= 3

HOLE NO. DH-4
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GEOLOGIC LOG OF DRILL HOLE
FEATURE Santee Water Supply . . . PROJEGT. Spec. No. 065Q600125 | | . .STATE . Nebraska
0
HOLE No. DH-5, tggg;:gzgﬁéﬁ&m‘ Sec 13.T33N -RSWgpoynp ELEVATIQI_N 1218 . .aNGLE FrOM vERTIGAL. 90" |
..................... L
BEGUN. 10-31-06 riNisHED 4-03-07 DEPTH OF OVERBURDEN.46%. . ... DEPTH.. 47.0 .. BEARING OF ANGLE HOLE. . .
DEPTH OR ELEV.OF WATER TagLg Not Obtained yore Logeep py. Cast EDREMARL. =0 . o T
on Pi?TrE'rsqble P B e et 5 | LoG CLASSIFICATION AND
w e =
levels, water re- Sﬁgg L Dotalaliinl (7,78 = 0= LE;':TH ’c_t E
turn,character of | OF leoyeryf FROM in fsure ftest| T | W PHYSICAL S CONDUIERIDN
driliing etc. MOLEl - tP.C?‘J TO . | EAMPLES FORl
. (%) Jorc (c.evdfie s iy |(min) | T TESTING
Boat Ramp Site ] 3 - ‘
1] 9 0-2+' COMPACTED EMBANKMENT, mixture of
Purpose: - . sand, gravel, and clay, max. size 1"
Evaluate potential ] 3 .
water supply source| 7 b 2-10+" COMPACTED EMBANKMENT, LEAN CLAY,
for Village of Santpeo— 10~ about 90% fines with Tow to medium
. ] plasticity and 10% fine sand; moist;
Driller: . ] quite firm; gray-black. (CL)
Dave Mather of & 7 e
Thiele Geotech of _ = 10-‘21i' M, about 90% finés with
Omaha NE ; = 5] low plasticity and 10% fine sand;
. 20— 29 [saturated; orgamc odor; soft; b1ack
Drill Rig: ] ] (cL)
CME-55 1 TIT= = :
2 = 21-41.5+' SILTY SAND grading.to POORLY
Drill Method: R 3 GRADED SAND, about 85-95% very fine to
Set 22.51'of 34" ID sl _ fine sand; saturated; scattered fragmen
hollow stem augers }2° S of.wood; Toose; gray brown (SM to SP)
as surface casing. ] ] i
Drive samples taken I . 41.5-46+'SILTY SAND and GRAVEL, about
at 10" intervals . Z 50% fine gravel, 25% fine to coarse
Ibeginning at 23.5° ] 1] sand, and 25% no to low plasticity
using SPT sampler. |,o_] o fines; max. size recovered 1%"; dense;
140 b. auto-hammer B 41 .5 rusty gray; obtained sample appeared
used to advance ; I8 - impervious to very low permeability;
sampler. Hole 15 46 (sM-CM)
dvanced 22.5-46' S £
ith 3" roller bit i el NIOBRARA FORMATION
etween drive 50— so=] 46+-47.0' CHALK, weathered to .clay- hke
amples. 3 il indistinct layering, bands of gray and
s 3 ] yellow; moTdable with fingers~
PDrill Fluid: =] 7] {5 5
Water, bentonite, - ] . pfT-Set Hole
nd EZ-mud (anionic ] ] . [0ff-set 10 feet west on 4-03-07;
polymer) 60— 60— advanced hole to 43" with 3%" ID
E - _Eo}]ow-stam augers, sampled at 43' and
Completion: ] ] dvanced augers to 45', advanced roller
Backfilled with = = bit to 46', drive sample 46-47'. Hole
drill cuttings. - 3 ] backfilled w'lth auger cuttings.
Coordinates by GPS; |71 e
plev. taken from 2 ]
JSGS Quad Sheet. N .
80—} 80—
90—5 9°—:
EXPLANATION
Type of hole. ...D=Diamond, H=Haystellite,S= Shot ,C= Churn
CORE LOSS Hole sealed. : ....P Packer ,Cm= Cemented ,Cs=Bottom of casing| aNGLE HOLE O
Approximate size of hole(x senes) LEx =1 ;",A: =1LI"Bx = 2%" ,Nx= 3" O
GORE RECOVERY} /.o oximate sizes of core(X- series). . .... Ex= Z",Ax =1L"8Bx = 15" ,Nx- 2;3.. VERTICAL HOLE
Outside diameter of casing(X-series)......Ex=12" aAx =2 ;",sx =2 LI Nx= 35"
Inside diameter of casing (X-series)...... Ex=13",Ax =18 "Bx'= 23" ,Nx= 3"
: GPO 344140 HOLE NO. nu.g
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GEOLOGiC LOG ©OF DRILL HOLE
FEATURE Santee Water Supply .PROJECT. Spec NG. 0650600125 ! .STATE . Nebraska . |
0
HOLE no. DH-6 Iéggg;:gﬁﬁss% N°tp—¢‘ "GROUND ELEVA}EOTI:]QL.I.Z.B.B. ......ANGLE FROM VERTicAL. 20
BEGUN.4-03-07 . FinisHED?-04-07  "pEpTH OF OVERBURDEN. . 82:5' . Deprn. 82-5'  BEARING OF ANGLE HOEEL D o e
DEPTH OR ELEV.OF WATER TABLE ESt 27' 4-03-0%,5, ¢ | 066ED BY Cast . FOREMAN.
on r\i?eTrEribla Hi e T o TERTE s | LoeG CLASSIFICATION AND
- - 2
levels, watsr re- SA:';E: RE- | DEPTH (FT} (oo | eres- Lngm Z ED__
turn,charaeter of | OF loqy eyl FROM IN | sure | TEST = ud T . PHYSICAL CONDITION
i Sl %) S ° |ermlesi|mnl 2 TESTING
i -Sitgp 3 i -
Recreation Are.a_ Sitp 3 a 0-10+"' SILT, about 90% no to low
Pl e in = plasticity fines and 10% fine sand;
Eva?uaté Botential ] 1 moist; Tight brown; topsoil 0-1.5' (ML)
water supply source B E 1 : ;
; oo 10 0-27+' LEAN CLAY, about 90% fines
fov Village of Janie E 1 with medium plasticity and 10% fine
T 1 ] sand; scattered 1ime nodutes and chalk;
Bave Ma%her of - - - fragments to %"; moist; brown with
Thiele Geotech .of y E variations to brown-black; contains
Omaha NE = E old soil horizons; minor rust streaking
maha 20 20— and Time spots. (C!_) ;
E;E‘ 1oig ] 1 27-55+' Alternating layers of SANDY
= 1= = = SILT, SILTY SAND, and POORLY GRADED
: s g ] SAND, silts and silty sands predominatd;
R?;lcr:gtgﬁe'w ] E Tayers are 0.3-0.8" thick; Sandy Silts
ho¥1gw e ST e s are about 60% fines and 40% fine to coa
74.5': 2" drive 7] ¥ sand; silty sands are about 75% fine
an‘1 h’es attempted & 5 = sand and 25% fines; poorly graded sands
;t gg E'. 34.5" R < E are about 95% fine to medium sand with
] 35 .51, 45. :-:1-8 é- e ! trace .of coarse sand and fine gravel;
54.5'. 59.5 645: e T scattered fragments of chalk up to 3";
69.5'%. 74.5¢. 79.4ux 7 5 shades of brown; saturated. (M, ML,
and 82.5'%%- 1 : and SP)
=1 gravel recovdred - ;
Gt s = , ] 55-70+' SILTY GRAVEL, about 60% fine
Drill Fluid-water . : = b to coarse sand and gravel with 40%
SLE oA vmer ! 50 S 50— nonplastic fines; max. size recovered
r‘o]]eE bjift us:ed 7 5 2", shades of brown, dark gray, and
70.5.82 51 5 1 ‘ yeﬂow, saturated. (GM) - -
i i & 55
Fe 1 ] 170-82.5" SILTY GRAVEL, about 85% fine
EIOTETE:::;?%HM 3 = | tocoarse sand and fine to coarse
Tth cuttings s = R 80— gravel and 15% fines; max. size recove
Wi o 8 ] 2"; dark gray; saturated.
Elsg;-()ﬁgléers‘h:ggm -] > ‘: 82 5' Bit refusal, a few chert shards
=t - 4 recovered. Dri1ling action and shards
Loeatssn: . d 702 interrupted as bedrock surface - Nmbrar;
: 70— ;
1050' S and 1150' | = ; o
W of NE Corner - - ;
Sec. 13, T33N, RSW| 1% .
so E3 80—
2 % B2 .5
50_- : 90——:
: 3 :
EXPLANATION
Type of hole. ..D=Diamond, H=Haystellite,S=Shot , C=Churn
CORE LOSS Hole sealed. s --P=Packer ,Cm= Cemented ,C5=Boftom of casing{ aneLE HoLE =
Approximate size of ho[e(x senes} .Ex=| ;",Ax = 15" Bx = 2%" Nx= 3° '
CORE RECOVERY| approximate size of core(X-senes}_ ..... Ex= T",Ax = 1-’5",81 = 418" ,Nx= pi" VERTICAL HoLE []
Outside diameter of casing(X-series).... .. Ex=132 ,Ax =2%78x = 22" nNx= 3L"
Inside diameter of casing (X-series)...... Ex=1%",Ax = ;gﬁ",s:' = 22" Nx= 3"
: CPO 844140

HOLE NO. DH-6
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FEATlU?E Santee Water Supply
-DH-7  LOCATION ..See™Notes.. . ...

HOLE NO.

DEPTH OR ELEV.OF WATER TABLE

O0GIiGC LOG OF DRILL HO'LE
PROJECT.

GROUND ELEVAT!ON 128& 57 -ANGLE FROM VERTIGAL ..

HOLE LOGGED BY Cast

. .BEARING OF ANGLE HOLE.
. FOREMAN.

NOTES Tl PERCOLATION TESTS z
wat abl —
?;ve,:,e;a:EE = aNe pres BT £ CLASSIFICATION AND
;‘::R;:;O;f:’er of i!-lng SURE | TEST a s PHYSICAL CONDITION
= s |
. (G.R.MMP.S.1) | (min) et TESTING
Irrigation Well Sifle 4 2 = :
- il 2 0-2+' LEAN CLAY, Topsoil, about 95%
: ] ] FTines with Tow plasticity; max. size
E:;ﬁ:ié potential - ] noted medium sand; moist; black; some
: 1 S S organic material. (CL)
water supply sourc % e ;
for Village of San{e@™ 1 2-17+' LEAN CLAY, about 90% fines with
Driller: n ¥ low plasticity and 10% fine sand;
D 4 &1 S scattered 1ime nodules to 1/8"; tan;
ave Mather of . - dry-moist. (CL) ;
Thiele Geotech of 5 ] .
Omaha NE 20— 20 17-25+' LEAN CLAY with layers of grave]
Drill Rig: : R 1 ¢onsiderable driTl chatter and shart
CME-55 ] ] 1r_1terva1s,of slow advancement; maximum
B A size recovered 1%".
Drill Method: 1 3 25-33+' POORLY GRADED GRAVEL with SILT}:
Advanced 3%" ID 30—, 30— - about 60% fine gravel with some coarsd
hollow stem augers ] 5 grains; 30% fine to coarse sand, and
advanced to 57'; 5 . 10% -nonplastic. fines; max. size recov
attempted roller = 1.5"; grains.are subrounded to rounded;
1bit at 57* with nof ] ] saturated at 29'; dark brown; (GM)
advancement. 2" x|, - S o o :
1.5" drive samples E 33-37+' POORLY GRADED SAND, about 95%
taken at 29.5', d ] fine to-medium sand with some coarse
34.5% 30 50 A 5] 4] sand and fine gravel .and»5%:fonplastig
49.5', and 54.5'. ] ; : fines;rmax’/sSize recovered 3/4"; ;
- - ] saturated; tan with black specks. (SP)
Completion: 50— e i :
Hole backfilled i 5 37-54+' POORLY GRADED GRAVEL with SILT;
with. cuttings.. & e about 60% fine to coarse gravel, 30%
£ ' — - fine to coarse sand, and 10% nonplastic
Elev. taken from - 3 fines; max. size recovered 1";
USGS Quad Sheet. 3 i particles are subrounded to rounded;
60— 60— saturated dark gray1sh brovm
Location: 5 3
1600' S and 1650' i 1] .54 57.0" SILTY SAND, about 85% fine
W of NE Corner, = = ta medium sand, predominately fine;
Sec. 13, T33N, -R5W . i “trace of coarse sand and fine gravel,
=] ] and 15% fines with no to low piastTm Ly
0= 70— max. size recovered 1/2"; dark brown;
. . saturated. (SM)
] 7 -57.0 Bit Refusal; drilling action
] b interpreted as bedrock surface -
E 4 Niobrara Formation.
80— 80— :
20—} 90—
3 ]
EXPLANATION i
Type of --...D=Diamond, H=Haystellite,S=Shot , C=Churn"
CORE LOSS Hole secﬂed . saiaPs Pﬂcker,Cm Cemented ., Cs= Boﬂom of casing| aneLe roe [
Approximate size of ho[e(x senes) .Ex=1%" Ax 2%" Nx= 3" .
O ey Approximate size of core(X- senes)_ i cEx= 2% Ax = 18" ,Nx-= 2L VERTIGAL HOLE []
Outside diameter of casing(X-series)...... Ex =1 ,-e SAx 2 E" ,Nx= 35"
inside diameter of casing (X-series)...... Ex=13",Ax 22%  Nx= 37
GPO 844140 HOLE NO.

DH-7



0'95-5°pS

§26 | 88| 9¢8| 66 | €0y | TIT| 6L1 | 9sT|ser| ser|®n| ¢8| 19| o5 | o€l o | a ["%F
Y16 | v68 | 988 T58| 978 | S'0L | 199 | 965 | LES| Tor| Loy | 096 | 19T | ez omtf gor| M |OTSEO
6261 V16| 806( L'88 | 98| 6'€8| 128 | To8 | OLL| vy | 1Ze] 0vS | 6cE | 08T] 691 ¥SI| M c,ﬁmi
696 | 56 | 46| €16 | w6R | 898 | 6'€8 | U18 | TLL| vwe| LoL) Toy | vor| vif w1 | o | m |OTSCE
9'86 | TL6| €96 | 506 | L8| 195 | 9LE | suz| 11T| var| 991 €o1| 69| 09| vy | o | m |V
6v6 | TE6 | vTo| 168 | 18| 78| ¢8| Ly | TIL| 069 | 699 0es | TSE| L'sT| sst| ver| m |TTESE
00T 001 (4;:] 0§ o (i1 0T 91 T ] 8 p . 713 ulfl wprft ul . ‘ON qALYQG
TIdNYS | TTdNYS
(IANIVLITY INFOWHE Q = Rud
: M =HSVM 4
TVIILVIN 40 SISATVNY TVOINVEOTA
10889 AN 'PUv}S] PUBID) ‘ROz PUOSAS A L07 'OV SUSUUY/BTEIqaN-IOBUR[OaY JO teemy MO SNOLLYAVED HSVAL  'SISSL 40 2dAL
x e ORIV L-HQ oommy LHEONd £00T 01 v BIVa
Jo a8emA s 10 iddng ey A I
20889 VISVEEIN 'ONVISI GNVID Lo¥8-78¢€ (R0€) XVd
GEEXOH'0O'd 06 AVMHOIH T'TO LSIM 0sS¢  §9v8-Z8¢ (80€) ANOHIATAL
S.LINY TV INAANOHIANA SNOLLVOLLSBANT 1108 DNILSZL BLIMINDGD - SNOMNINNLLYE - TIDS

U] ‘$3JEIO0SSY 7p WY JO BOTSIAL(




$T10090S90 "ON uonBIRIoS  L00T/F 188D 1 :Aq 0joyd
U 2ZD.A0IS [PIO] D S1 DD UI-PAIU[ Y [ IS 1] 4 UOIDSILLT dY) 1D JISD5T SUyoo]
Suruq Arojeropdxy — Apmg Apiqisea ] Ajddng 10je A\ XnOIS 99jueg — £ 030y g




























