T0T 139010

CIVILIOTXA
Z1-11 98ed x20p*AjuQ 193044 UMopmelq” paldipald | xipuaddy
uonew.od ejjigeang — 81 19Aeq - umopmeuq AjuQ 193fodd  2T-11 24n8i14
douing Jakel [ ]
(2202) V190 Aq papinoad puo Xy '€ 005 -00z[—_Joot-os [I]s-z[] 1U21X3 UonewIo4 (wy 57) Jayng D
“uss Aq papino.d Aiepunog 1aefold 2 ue - Aiepunog aseaq |~ * Isaur] asinodsaie Jofe
“ellensny 32ua125099 € 531495 Y05 d1deiBodoL 00z -0ST[] 0S-0T[_]z-T[[]St¥ 1d Pue 60z 1d - Aepunog aseat | = " Isaun 1eM J0feN ——
e1epoag pasinos saimeaj ojydessodoy T ST - 00T -G T- 6502 dlV - Adepunog aseal i | eoy [edpulld
ost-oor [ 01-s[Jt-of g i3 peoy
S59U0Z VOW 661 Va9 | 00008 WIe% (w) Ajuo 3fo1d umopmeiq parIpald pusia)
S >
2 2 | 3 3
L
] (9] =1 =]
8 NE 8
2
: :
// %\ 8 ‘ 8 / »W g
00£7 PoLIad 559435 S~ Al 00TZ Poliad ssa15 > 0907 PoLad 559435 ~ g
) p2.13° - 2.2 0010
5| |uonewlod ejiqeing ¥ uonew.o ejjiqeing A uoewo ejjiqeing, f
) ) )
ooowo«w ooowown ooowonn ooovomw ooo,of ooowcﬂ occvown Doo‘,oﬁ
3 — —
H ~
g ~ IS ~
H M W 3 o 2|5 g
s S / AR S
\ g 5 ol 8 g
S \/ 3
Pal) !
»am\/ga ,
——— PO
%
cEw\
B 3 3 3
S S s
0507 PoLiad 559415 - 0v0T POlad $53.3S £ 0£0Z poad ssang S ) &
uonew.o4 ejjigeing uoewo4 ejigeing A3 uonew.o ejjigeing ~Jpan
) ! 3
mmm.,aﬁm Doo,mmn Doo,nmn OEE‘,DS nac,dmh coo,DmN Dmmvmnm maavmwn ammvmmh

umopmeuq AjuQ 193foud — || xipuaddy

193[04d seo ¢ a3e1s sepy
Hoday Ja1eM 650T dLV

‘P11 Ad ABu4au3 xauas



720 429010
€1-11 98ed

CIVILIOTXA
x20p°Ajup 193014 uMmopmelq padipald” | xipuaddy

auolspues uonny Jaddn — 6T 19Ae] - umopmeaq AjuQ 123foag

€T-11 24n314

asnoyaRINO Z020MDL

gy Tunopneig

(]

doumno Jake
(2207) v190 Aq papinosd puo '€ 005 - 00z[__J0ot - 0s [ s -z[] U3 uonewoy (w 57) 4ayng F_=)
E A d A foid -
.m__u.m.aMHWm“Hm.m_ﬁ_amh“”“”wﬂmmmhaw 00z - 0ST[] 0S -0t [ - T[] Svv 1d Pue 607 1d - Aepunog aseaq _|. umwf_: 251n02.33e MW JofeN ——
€1ep0ag pasinos saimea diydessodoy T oST-OOT [ or-s[_Jt-oll 6507 d1v - Atepunog asea1 || peoy [edidulld —
S310N -
S59U0Z VOW 661 Va9 | 00008 WIe% (w) Ajuo 3fo1d umopmeiq parIpald pusia)
£ 7 ] 7 £
=
5] S Sl N
/ . s ) z| 3 3
$ 5 $ <
\ g 5 o[ 2 g
& €
Ve |
o) O,
&g | &5
S K ENE %, 3 ENE
2 H \ gl g g
% g % g g
2 2
%
2] )
- Vs Do,
| L Lo,
— o
£
g
4 g \\ g g
S = 8 / H g
00€T poliad ssans = s% 00T¢ poliad ssans am.u 090¢ poliad ssans
auo3spues uonnH Jaddn PR3 auo3spues uonnH Jaddn AR
ooo‘otg 00008, 000°0SL occvoﬂw 000°08L 000°0SL 000018 00008 000°0SL
T— T—
=
S = S Sl =
° g % 23 g
S / 2 $ A Ak S
S 4 S s A g
A9 © A9 2| S 8
+ B £
) )
i 7 D,
= 2 ~ S
, N ) i N
E \ % g g
R\ A
ov
)
dm
%
r r %
) /
g / \%\ E g
0502 poliad ssans 0v0Z Poldad ssas S £l 0£0Z POlad Ssa.1S
auoispues uonny Jaddn auoispues uonny Jaddn A1 auolspues uonny Jaddn Z
000‘018 00008, 0000SL omnvcﬁm

o00'0te

umopmeuq AjuQ 193foud — || xipuaddy
Hoday Ja1eM 650T dLV

193[04d seo ¢ a3e1s sepy
‘P11 Ad ABu4au3 xauas



Senex Energy Pty Ltd. ATP2059 Water Report
Atlas Stage 3 Gas Project Final

APPENDIX 11l

Predicted Drawdown Extent - Cumulative

221025R_WaterReportATP2059.docx
DX10171A12 October 2022



TT0T 2900 CIVILIOTXA
Tl °8ed X20p umopmelq”aAne|nwn) ||| xipuaddy

auo}spues epunwesaqqno — £ JoAe] — umopmesg anieinwin) ||| 24nSi4

(2202) V190 Aa p3pinoid puo 61 € St 14 pue G0z 14 - epunog asea1| =11

X2u35 Aq papin0id Alepunog 193(01d ‘7 < - - 650 d1v - Atepunog asea1| |
eyerisny a0uaiosoas °¢ s312s Y052 214deiodoy ooz <[Joot-os[I] s-e¢[] . . c
£12p039 pa2:n0s s21me3) dyydesodoL ‘T 00z-0ST[] 05-0t[] z-1[d l0103n0 ke (wpy 57) Jayng =]
SN 0sT- 00T [ 0t-S[JT-zo [l 213 [e2180[029 53Ur7 25IN02I21BM JOfRIN ——

S5 9UoZ VO 661 vaD | 0000587 @1es () ange|nwInD umOpMe1q PaRdIPald puagal

H [
g — - o £
H 0 s 0 s 0
: 2 =
=S - =T .
© y g 2| g
$ 3 B S
o s S| S 5 8
¢
& £ +*°
RIS
®
O
S €932
J 3 2 . - N
1 - Yy s 3 3
& S S S
# \ g H 8
7%
U
1 7%
r 2
- -w
S 38 S
g g g
H\\ : : / ’
00€T poliad ssans 5 00TZ poliad ssans 5 090¢ poliad ssans
e N? = e2.7° = a1
2uoISpueS EpUNWEIR]Q| 2UOJSpUBS EPUNWEIDGND) 2UOISpUES EpUNWEIAGYND)
aoo., Occvoﬂw 000°08L 000°0SL DOOVOHW 000°08L 000°0SL
g =
H SN\ g HE p, g
i S ¢ E :
N g 2 H g
£

\ *

000'060°L.
000'060°L.
000'060°L.

/

000021

00002
000021

0502 PolIad ssa.1s 0v0Z poliad ssans / 0£0Z POlad Ssa.15
2UO1SpUES BPUNWEIAGQND) 2UOISPUES BPUNWEISGQND), 2UOlSpUES EPUNWEIAGQND)

T T T
000018 000'08L. 000'0SL. 000’0t 000082, 000'0SL. o00'0te

umopmelq aAlze|nwn) — ||| Xxipuaddy 193[04d seo ¢ a3e1s sepy
1oday J31eM 650C dLY ‘P11 Ad ABu4au3 xauas




TT0T 2900 CIVILIOTXA
z-l11°8ed X20p umopmelq”aAne|nwn) ||| xipuaddy

uollew.04 AUINOYISaW — 8 J9AeT — umopmelq aAne|NWND -1 34814

*(2202) V10 Aq papin0d puD Xy €

“%au3s Aq papin0sd Asepunog 199(01d ‘2
ellensny 20uaps0an g 53115 %057 Aydesfodoy
£18p0a0 pa2unos sainieay yydesdodoL ‘T

005 -00z[_Joot-os[] s-z[]
002-0ST[] 05-0T[] -1

douing Jakey [ ]

Jua1X3 [e2180]039
Sbv1d Pue 602 1d - Arepunog asea

(wyi 5) sayng =]

Tsaur] 9510213 JofeN ——

o osT-oOT[ or-S[Jt- o[ 6502 d1v - Aepunog asea1 || peoy [edipuiid —
(w) aAnenWIn) umopmeaq pasdipald puagan

559U0Z YOW 1661 VD | 000'0SE'T :2le3s,

K Exﬁ =
H 0 s 0 s 0
: =
] S = S = = =
£ g 0 3 s g
Si 3 O 3 5
- g o 1 S g
(2 5 &
O, , 22 200
oy e EL,
m
i I %
te) — O,
S g AL , 1 IS, - %, >
i ey [4aVE! \ i “ g ‘ TNE
3 o s B £
.._..11_ o) s -_.L.. @ % g # g
5 &
%z & 2% 7%
Q
5 >3

/ °© Yea
2
2

00€T poliad ssans / —
UOIBWIOS BUINOGISAM

T
000018 000082 000°05L 000078 000'08¢ 000°05L 000078 000082 000°05¢

000021
0000212

%

0907 polad ssais
UOIIeWLIO4 BUINOG)SD,

00T poliad ssans .
UOIBWIOS BUINOGISI/ ~J R0

= |
5
s, DN
000021,

95,

pruguncpmeg

0000902
‘/9943 Ly

0000902

000°090°L

000'060°L.
000'060°L.

000'060°L.

T
000021

00002
000021

0v0z Poliad ssans ._ /

UOI1EWIO04 BUINOGISIM |

0€0T poliad ssans l_

UOIEWIO0S SUINOGISIM

omQNvo_‘_wmmmmbm
UOIIBWIOS BUINOGISI/|

T T T
000018 000'08L. 000'0SL. 000’0t 000082, 000'0SL. o00'0te 000'082 000'0SL

umopmelq aAlze|nwn) — ||| Xxipuaddy 193[04d seo ¢ a3e1s sepy
1oday J31eM 650C dLY ‘P11 Ad ABu4au3 xauas




720 429010
€111 98ed

CIVILIOTXA
X20p umopmelq”aAne|nwn) ||| xipuaddy

auoispues yoqsuuids saddn — g 19Ae] — umopmeaQg annejnwn)

€-111 2an314

“(2202) V190 Aq papinoid puo X '€

“xauas Aq papinoid Asepunog 19afoid 7
“eljeasny 22us195099 'E 521135 057 d1ydesdodol
©10p039 Pa2unos sainiea a1ydesdodor T

sa10N

Sbv 1d pue 607 1d - Asepunog asea1| ~ 11

00s-00z[__Joot-os[] s-z[ ]
0o0z-ost[_] os-ot[] z-t[]
ost-oor[ or-s[_Jr-zo[l

6507 d1¥ - Arepunog asealj__| (wy s2) sayna =)
doninQ Jake] [ saun asunodusiem J0feN] —

U213 [82180[039 peoy jedipulg ——

S59U0Z VOW 661 Va9 | 00008 WIe% |nwn) umopmelq paRIpald puadat
[pa—
3 £ £
8 =
§ L
H =
] o =Y S S
R85 p; 218 25 . H
$ ol 8 S 3
o) 2| © 2) °
o £ X3
FEso) %See et} %scc
- CRL —_—— TEN,
1 1
1 I
i g i
S Y Sl Sead
Q ~ Q % 2 ~
s It 3 , 41 ey 2.H
& H g 5 £
[P 1) g o) % g
1 §% 3 @\
| 5 F %)
<.
1 = - o5
o 4 5
s - N am {1
fubo cmbv W
\2 # 2 2
LS 8
=3 o
A s / & g
00£7 PoLIad 559435 00TZ Polad ssa135 & ™ 0907 Ponad ssang %‘ o
auoyspues yoqsunids Jad auoyspues yoqsuiids Jaddn A2349 auoyspues yoqsunds Jaddn jERE)
pues oq pues >oq pues oq
T T T T T — T T T —
000018 000°0SL 000018 000°08L 000054, 000018 000°08L 000°0SL
——)
H =
y 2 aH
3 3 oS
H E $ o] 8
8 %QOU h.mw 8
PO »v“wwel.sf
et ———y CEL
i I
1
) [
N7 % eqs S S
R &o@.ﬂ 2 B Y & 3
i 4 g [ 5
o %) 8 ® 8
3 9 * oo
23 % %
i o
= 5
2 -8
3 )
.oycmbv «,.sto
g g
0502 Poliad ssa.1s 0v0Z Poliad ssas S nb.w._ - 0€0T POlIad 559115
auoispues joqsunds Jaddn auolspues yoqsunds Jaddn A1 auolspues yoqsunds Jaddn
mcowmﬁw Sn,mwN Sc,mmN cmm;,mﬁm cmm,dmN mccwcmN omm.,cnm 000°0SL
umopmelq aAlze|nwn) — ||| Xxipuaddy 193[04d seo ¢ a3e1s sepy

Hoday 431eM 6507 dLV

‘P11 Ad ABu4au3 xauas



720 429010
-1l 28ed

CIVILIOTXA
X20p umopmelq”aAne|nwn) ||| xipuaddy

auoispues yoqsunds Jamo — 0T 19Ae] — umopme.q aAneINWND

p-111 24314

asnOuRRINO ZOUENNE

“(2202) V190 Aq papinoid puo X '€

“xauas Aq papinoid Asepunog 19afoid 7
“eljeasny 22us195099 'E 521135 057 d1ydesdodol
©10p039 Pa2unos sainiea a1ydesdodor T

sa10N

55 3UOZ VOW V661 VD | 0000SST 1eds

005 - 00z [__Joot-os[s-2[ ]
00z-0ST[] os-ot[Je-t[]
ost-oot [ or-s[_Jt-oll

Svb 1d PUe 60T 1d - Asepunog asea1| 7 "1
650¢ d1v - Atepunog asea1|_ | (wy 52) sa4ng =)
doing sake [ sour asinodatem Jofey ——
213 [e2180j03D peoy [eddullg —

(w) an puagal

INWn) UMopMelq PaIPAId

]

on_emo\
.Jo@.o/\

/<
<
% /

2005,
Ny

RIS

000090

*Sso VY

f

=)

puolspues yoqsulds JamoT|

00€Z polJad ssais

0000602

000021

00TZ Polad ssa1s
auoispues yoqsuuds Jamoq

000018

g Tunopmeig

T
000078

000'08¢

auolspues yoqsuuds Jamoq

0907 poliad ssaas

T T
000078 000°05¢

)

0S0C poliad ssans

puolspues yoqsulds JamoT|

T
000018

000'0SL.

0v0T POlad $53.3S
auoispues yoqsunds Jamo

= .
o o
SH 2
o 8
2
»vavu%ﬁée
i 418
1
[ 1
H .
x ~
1 3
| g
—.-

T
000’0t

T
000082,

Q
5
O

SEYE)

000'0SL.

0€0T polad ssaiis
auoIspues yoqsunds Jamoq

000'0SL

T
o00'0te

umopmes( aAlzRINWND —

Hoday 431eM 6507 dLV

Xipuaddy

193[04d seo ¢ a3e1s sepy
‘P11 Ad ABu4au3 xauas



720 429010
S-ll1 28ed

CIVILIOTXA
X20p umopmelq”aAne|nwn) ||| xipuaddy

3U07Z AI}INPO.IJ-UON SINSEI|A [EOD) UOO||eM — TT J2ART — UMOpMEIQ dAIIR|NWND

S-111 24314

“(2202) V190 Aq papinoid puo X '€

“xauas Aq papinoid Asepunog 19afoid 7
“eljeasny 22us195099 'E 521135 057 d1ydesdodol
©10p039 Pa2unos sainiea a1ydesdodor T

sa10N

55 3UOZ VOW V661 VD | 0000SST 1eds

005 -00z[_Joot-os[]s-e[ ]
0oz-0st[] os-ot[_Jez-t[]
ost-oor[ or-s[_]t-oll

(w) aAne|NWN) uMopMmesq paidIpaild

Svv 1d Pue 602 1d - Atepunog asea1 | 7' 1
6507 d1v - Arepunog asea | _| (wy s2) sayna =)
douoin sake [ S3UN 351N02131RM Jofel ——
Ju21x3 [e2180]039 peoy jedidulig —

puagal

T
msxﬁ =
HIEEE \
£ S
° Y

S

s

5 /

K22,
S\nc#

S (5

T
000090

*9.;0 VY

000090

00€Z polad ssais

_ 00T¢ poLiad 55215

\

AN

0000602

0907 polJad ssais

0S0C poliad ssans
ZdN Sainsea|y [20) U0oj|eM|

o5 %o

5313

_ 0v0T Poliad ssa.1s

=

ZdN S2INSE3A| [E0D) UOO|[EM

T
000018

t T
000'08L. 000'0SL.

T
000’0t

T
000082,

S
<

SEEYe

ZdN S3INSE3A [20D) UOO|[BAN ZdN S9UNSeaA| [e0D) UOO||eA ZdN S2INSE3N [OD) LOK
; T ; r y
000°018 00005, 000018 000°05L 000°0SL
—_—
H . o -
< %woo B 5 Y
z S g Si 3
H S g °1s
32 s )| &
&S £
3 8
-
)
«&,fs
=2
e
H \Z 2

0€Q0T poliad ssais
ZdN S21NSE3A| [BOD) UOO|[EA|

T
000'0SL.

T
o00'0te

T
000'0SL

umopmeuq aAlze|nwn) —
Hoday Ja1eM 650T dLV

Xipuaddy

193[04d seo ¢ a3e1s sepy
‘P11 Ad ABu4au3 xauas



720 429010
9-111 28ed

CIVTLIOIXA

X20p umopmelq”aAne|nwn) ||| xipuaddy

T J9Aeq sainsea|p |eo) yepuenraaddn — zT J9Ae] — umopmesq aane|nwn)

9-11 24n314

“eljensny 22ua125099 '€ sa1s95 Y0SZ d1ydesdodol |

“(2202) V190 Aq papinoid puo X '€
“xauas Aq papinoid Asepunog 19afoid 7

©10p039 Pa2unos sainiea a1ydesdodor T

satoN

55 3UOZ VOW 661 VA9 | 000058

SR

Svb 1d PUe 60T 1d - Asepunog asea1| 7 "1

005 -00z[__Joot-os[ls-¢[]
002 - 0ST[] 05-0T[Jz- T[]

0sT- 00T ot-S[JT-o M

(w) aAne|NWN) umopmelq paIPald puagal

650 d1v - Aepunog aseaj— |

doninQ Jake] [ saun asunodusiem J0feN] —

U213 [82180[039

(uy 57) sayng F_=)

peoy jediund ——

soauseno 20T
£

)9,
N2l N
|‘.. ey

1
o

S (5

W

000090

: Ny

00€T poliad ssans
T JaAeT - sainsea|| [e0D) yepue

nraaddn

T
000018

000082

05t

0000602

000021

00TZ polJad ssais
T 19Ae7 - saunsea|A |eo) yepuenr saddn

Pz Tunopneig

0S0C poliad ssans =
T 19Ae - saunsea|A |eo) yepuenr saddn|

T
000018

T
000078

090€ poliad ssais
T J9Ae] - saunsea| |eo) yepuenr saddn

T
000078

0v0T poliad ssans
T 12Ae - saunsea|A |eo) yepuenr Jaddn

T
000’0t

000'0SL.

0€0T poliad ssais
T JoAe] - saunsea|n |e0) yepuenr saddn

T
o00'0te 000'0SL

umopmesq aAlze|INWNY — ||| Xipuaddy

Hoday 431eM 6507 dLV

193[04d seo ¢ a3e1s sepy
‘P11 Ad ABu4au3 xauas



TT0T 2900 CIVILIOTXA
JRIEEEE] X20p umopmelq”aAne|nwn) ||| xipuaddy

z 19Aeq saunsea |eo) yepuenr saddn — €T 19Ae] — umopmeaqg annejnwn) L-111 34nSi4

Svb 1d PUe 60 1d - Asepunog asea1 | 711
*(2202) ¥190 Aq papinoad puo Xy € 006 - oo~_”_ooa - om.m -z _”_ 6507 d1V - Aepunog asea] _Hl_ (wy| 57) Jayng D
muzs Aq pappoud Aizpunog Rozfosd 7 dosmng sake [ Sun asinoaizien Jofe
“eljensny 22uas099 ‘€ 59135 Y052 d1desfodor 00z-0sT[] os-ot[_Je-t[] 010300 Jake g saun e Jofely ——
e18p039 padinos saunieay aydesdodoy ‘T ost-oor [ or-sCJt-ol U333 |e2150]09D) peoy [edPUNY —
sa1on
55907 VOW 661 Va9 | 00008 Wie% (w) Ajup 13lo1d umopmesq paRIpald puagal
: N
H =
H = S =
: i g8 et ]
s S S
¢ 2 \ =7k
a — 5 . &3
»%G.Am\.so . of
. 1 L
. . . Ol [
! % S | o
T S, = N 3 B
] R S % E o) % E
: e 5 ' & V)
| | 2 g 2)
i 1 O k. ©5
7 S,
: - S %%
&= |
E \
! . I v
L A G- . L R i
- Yoo E - 5 Oyey
0 NS \ o
- /w S vk 2 e S
3 = 8
L / X £ 0 g ¥ ] £ g
00€T poliad ssans . o% 00TZ polJad ssais \w_m
7 1aheT - saunsea| [eo) yepuenr Jaddn L bSER) 7 1aAeT - saunsea| [e0] yepuenr Jaddn £ A9919
T - ~ - )
000018 00008, 000°0SL 000018 00008 000°0SL
— 'M
. L
g =)
H £51
B e } 3 2
i S =3
oY 5 S
& &3
| |
I
b ﬁ
i 3
S
| 8
=
Al
cmbo
i 2@ B
rs 2 i 5
- = - g
3 - &
0S0C poliad ssans el %1 0v0T poliad ssans o
7 19Ae - saunsea| |eo) yepuenr saddn d' o 7 19Ae - saunsea | |eo) yepuenr saddn e N FAS
m_u_uwamm _uoo;,cnm 000°08L sccwomN ' nmm;,_umh
umopmelq aAlze|nwn) — ||| Xxipuaddy 193[04d seo ¢ a3e1s sepy

1oday J31eM 650C dLY ‘P11 Ad ABu4au3 xauas



2¢0T 13q0»0 CIVTLIOIXA

8-1l1 °8ed X20p umopmelq”aAne|nwn) ||| xipuaddy
T J9Aeq |eo) yepuenr jamoT — pT 19Ae] — umopme.q aAne|InwN) 8-111 34nSi4
Svb 1d PUe 60T 1d - Asepunog asea1| =11
*(2202) V190 Aq papinoid puo x g 005 -00z[__Joot-0s[] Ss-z[ ] 650T d1v - Aepunog asea1j_ | (wy| 57) Jayng ﬂ
“xauas Aq papinoud Asepunog 139f01d 7 d A e nos1eM Jofe,
“ejjensny 2uas039 ‘€ 31135 §057 A1ydeifodos 00z-0sT[_] os-ot[] z-t[] 010100 JakeT [ saun asi 1M JofelN ——
e18p039 padinos saunieay aydesdodoy ‘T - - - T Jua1x3 |e2180]099 20Y [edIDUId —
e ost-oort [ ot-s[_Jt-<o [l leio) peoy |
559007 VOW Y661 V05| 0000SET I (w) aAne|nWIN) uMopMmelq pawIPald pusdal
s ———— —
i == - 2 2 ; 4
1 =
El e g o s o0 =
§ N f - - -
: e i o EE oo E
o =4 S 2 S rs
5 g i S S g
580 - e - 2 &5
102 %e.so Fese) %c.\ce PR P
. RIS —_— YoL ——— CRIL
m 1
! K : &)
- tc) y %)
7 €q5 7 7 9o
7 &oe 2 2 > &o@ 8 7 xvca 2 g
. o & 3
S Z & Z % 2
3 &o . % 2y 3 )
e . % it o&r,
o W b Y o
A 2 A
0 [ O, (D3, O (D5,
g 6 g g
- ON. = n:uN. 1 =l nmN, S
00£Z Poad ssans & 00TZ PoLad 559435 o ) 0907 Poliad ssa1is o
T JaAe] - S3NSE3|A [EOD YBPUEN[ JAMO] A0 i T JaAe] - s3.Nse3|\ [BOD YRpUEN[ JAMO] 212919 : T J2AeT - S3INSE3IAl [EOD YBPUEN[ JOMO] \ UEE)
uoowo; Sowcwk 000°0SL Savcﬁw 00008 000054, occfﬂm 000°08L 00005

Dy Tunopneig

0v0T poliad ssans
T J9AeT - saunses|Al [BOD Yepuen( Jamo

0£0T Poliad ssa11s
T J9AeT - S2INSE3IA [BOD YEPUEN[ JOMOT

T
000018

T T
000’0t 000°08L o00'0te 000'082 000'0SL

umopmelq aAlze|nwn) — ||| Xxipuaddy 193[04d seo ¢ a3e1s sepy
1oday J31eM 650C dLY ‘P11 Ard AB1au3 xauss



20T 129010 CIVTLIOIXA
6111 °8ed X20p umopmelq”aAne|nwn) ||| xipuaddy

z J9Ae1 |e0) yepuenr Jamoq — ST J9AeT — umopmelq aAane|nNWND 6-111 34nSi4

Svb1d Pue 602 1d - Atepunog asea1| 771
“(2202) V190 Aq papinoid puo Xy ‘€ 00S - DONDQQ# - le 5-7 D 6507 d1V - rmﬂzzﬁm aseal —HI— aEv_ MNV Jayng D
‘xauas Aq papinoid Asepunog 109f01d ‘7. -
“elfesssny 32ua15099 € Sa1135 4057 21ydesBodo | 00z -0ST[] 0s-0T[] z-T[] douoyng Jake [ souI @sin02sa3eM Jofely ——
e18p039 padinos saunieay aydesdodoy ‘T - ~ o a3 22180j039 2oy fedidulig
sor0n osT-oOT [ or-s[]T-zo [l leaiSoj peoy | P
55 3UOZ VOW V661 VD | 0000S8T 1e3s| (w) aAne|NWN) uMopMmelq PaIPaId puagal
5 — G B —
HE == |.m
2
H A
§ N o S
E 1@00 2 0 2
Q S S rs
< g S g
0 ° (9 S
S &
022, @e.so P2 o
21 i ——— CRIL
i
LS 3 1 )
L= =) %)
S 7 g9 y @ &S
X e 7 2 N =, ° 3
2 & : z T g
3 |
& 2 3 )
% &o B )
0 i R
= v o
) % i
Oyex Yep,
2 2
24 o 2 B
L5 5
S : S
8 8
5 S
00£Z Poad ssang & 0907 Poliad ssa11s 5
T 49Ae] - s3.Nse3|Al [BOD) YEpUEN[ JAMOT ; R 7 19AeT - saunsea|n [e0D) yepuen( ;oMo ¥ 21290,
uoowo; 000°08L 00005, occ,,OAQ 000°08L 000°0SL

[T—

050¢ poliad $5a.115 /’

7 49AeT - s2.NsE3|Al [BOD YEPUEN[ JOMOT Jw

0v0T poliad ssans
~‘_w>m._.mm\_:mum§_mou;m_u:m::mso._ .-ﬂ..

0€0T poliad ssais ) A
Z 12AeT - S3INSe3IA [BOD YBPUEN[ JOMO] ;FJ 'l g
1

T - T
000’0t 000°08L o00'0te 000'0SL

T
000018

umopmelq aAlze|nwn) — ||| Xxipuaddy 193[04d seo ¢ a3e1s sepy
1oday J31eM 650C dLY ‘P11 Ard AB1au3 xauss



TT0T 2900 CIVILIOTXA
X20p umopmelq”aAne|nwn) ||| xipuaddy

0T-111 98ed
€ J9Ae |eo) yepuenr jamo — 9T JaAe] - umopmelq aaneInwN)  OT-lil 94nSi4
Svb 1d PUe 60 1d - Asepunog asea1 | 711
*(2202) ¥190 Aq papinoad puo Xy € 006 - QQN_H_ 00T - cm. g- N_”_ 6507 d1V - Aepunog asea] _||_ (wy| 57) Jayng D
“xauas Aq papinoud Asepunog 139f01d 7 -
“eessny 25039 ‘¢ 531435 Y057 A1ydesdodoL 00z-o0st[_] os-ot[] ezt dounnQ JakeT [ saul asinodalem JofelN ——
€1ep0ag pasinos saimea diydessodoy T ost-oor [ ot-s[]t-zo[l Jua3X3 UonewIoy peoy [edPuLg —
sa10n
55007 VO FE5T V0 | GB0GSE 9IS (w) 2Ane|NWND UMOpMEIQ PaRIPAId puasal
B — — [ M
g w “]“] < = - o
HIEEE .
H =
8 2 (8 5o® 2
g of 8 L2
s i e /< g
[y 3 =
2 5 7 .ﬁ.
- o) .wscc |
! SRRl
- . te)
492 7 . " L 7 403
Z 3 _.Moo@ . I 3 5 woom. 7 3
& S Z5 =3
g 2 T : X \ B \ :
. ! ) ) O
: b 5
n 2
2 _ A >
; O yery o YeEN
3 3 3 S
g : % g ; _ 2 g
00€T PoLIad 553135 00T Polad ssa1is | ¢ e% 0907 Potad ssa41s %
£ JaAe] - S3NSE3|A [ROD YBPUEN[ JMO] L € JaAe] - s3.NSEB|\ [ROD YBPUEN[ JOMO] 22919 € JaAeT - S3INSEAIA [BOD YBPUEBN[ JOMO] AR
Vo N
coowo; Savoﬂw aee,.owh 000°05L azz.,oaw ooo;,cwﬁ 000°0SL
H
H

_— AH = _,
0502 Poldad ssas ﬁ | I 0£0Z Poliad ssa.15

m J19AeT - S3INSEAIAl [EOD) YEPUEN[ JOMOT T ; - X € JaAeT - S2INSE3IA [BOD YEPUEN[ JOMOT

T . y
000018 ’ { 000’0t 000°08L 000'0SL. o0o0'ots 000'0SL

umopmelq aAlze|nwn) — ||| Xxipuaddy 193[04d seo ¢ a3e1s sepy
1oday J31eM 650C dLY ‘P11 Ad ABu4au3 xauas



CIVTLIOIXA

TT0T 2900
TT-111 98ed X20p umopmelq”aAne|nwn) ||| xipuaddy
saJnseap |eo) woode] — /T J9Ae] - umopmesq aane|nwn)  TT-|i| 4n8i4
St 1d PUe 607 1d - Asepunog asea1| 771
“(2202) V190 Aq p3pInoid pD X '€ 005 -00z[—_JooT 05[] Ss-z[ ] 6502 d1v - Aepunog aseaq [_ | (wy s2) sayna =)
“xauas Aq papinoud Asepunog 139f01d 7 d " - i
“eessny 25039 ‘¢ 531435 Y057 A1ydesdodoL 00z-0sT[] os-ot[_] z-T[] 0000 JaAe [ saur 2sin02131eM JOfRN ——
e3epo0 pa2unos sainiea; aiydesdodoL T - - -z Jua1x3 |£2180]05: oy |ediduid ——
e ost-oor [ ot-s[_Jt-<o [l 3 e3180]039 peoy | d
SEUL VoW T66TV0 | 00T0SET IS () anne|nwing umopmeiq parIpaid pusgay
B — — M
H =t = = =
Bl s o s o __
H =
; 3 o .J AN
5 &> W o 3
3 & ol 8
S %@O 1 Mﬂmu s
\
,,%yu-%k\ec
o — Rl
i 1
Ly
[
S S
8 2 g
&
2
'
&
(>
9,
emboz ‘
3 2 2
rs 3
g , L7 g
00€Z POLAd 55235 00TZ Poliad ssa15 B £ 0902 Ponad ssang g
s3.nsea|y [e0) WOOe] | L s31nsea|\ [e0) WOOIEY | A9 saunsea| [eo) woole] |
~
ooo‘otg cccvoﬁm 000084, 000°0SL
H
5
H

0E0T poliad ssans g
SaUnseal [e0) wooJey |

o00'0te

000018 000’0t 000082,

193[04d seo ¢ a3e1s sepy

umopmesq aale|NwWND — ||| Xipuaddy
‘P11 Ad ABu4au3 xauas

Hoday 431eM 6507 dLV



TT0T 2900 CIVILIOTXA
Z1-111 98ed X20p umopmelq”aAne|nwn) ||| xipuaddy

uonew.o4 ejjiqgeing — 8T 49AeT - umopmelq aanenwn)  ZI-1il 3nsi4

St 1d PUE 607 1d - Atepunog asea1| 711
“(2202) ¥190 Aq papinoid puo Xy ‘¢ 00 - 00T 00T - 05 s-T 6507 d1v - Arepunog asea1j__| (wny 52) Jayng
o os s 23] g ssen [ ] ol
“eessny 25039 ‘¢ 531435 Y057 A1ydesdodoL 00z-0ST[_] os-ot[_Je-T[] 01010 JaAe [ SAUI 35IN0231EM JOfRN ——
e12p039 pa2unos saimea) aiydessodos ‘T ost-oor [ or-s[_Jt-o [l Jua1x3 [e2180/099 peoy [edpuld —
soron
553U07 VO 66T VaD | 000'0SET BIE%s| (w) aAne|nWIND papIpaild puagal
s —
i £
H]
H
2
E g 2 R
° ° k=3
g g g
g g g
E B g
H H g
g g g
g g g
g g g
g g g
090¢ poliad ssans
uoljew.o4
000°018
g =
H < o
kW Y aH
§ k
o % BE
2
‘,vavu %Scc
e 4215
i
1
—
IS %, -
% 2
4
L3 & % g
(o] > y
e 2
) 2
o)
- = O
L 9
B
5,
© cmbo
B 2
i g
0502 PoLiad ssais F 0v0T polad ssans % 0€0T Poldad ssans
uonew.o4 ejjigeing 2 uoewo4 ejigeing 23319
000'018 ' 000018 000°08L 000°0SL 000018 000054
umopmelq aAlze|nwn) — ||| Xxipuaddy 193[04d seo ¢ a3e1s sepy

1oday J31eM 650C dLY ‘P11 Ad ABu4au3 xauas



TT0T 2900 CIVILIOTXA
€T-111 98ed X20p umopmelq”aAne|nwn) ||| xipuaddy

auojspues uonny Jaddn — 6T 19Ae] - umopmeaq anne|nwn)  €T-|1 d34nSi4

St 1d PUE 607 1d - Atepunog asea1| 7 "1
“(2202) V190 Aq papinoid puo Xy '€ 005 - 00 00T - 05 S- 650C d1v - Aepunog asea] (wnf 5z) Jayng
s penpond ot 5 eL_Joot-osEls-2[] - =
“eessny 25039 ‘¢ 531435 Y057 A1ydesdodoL 00z-0ST[_] os-ot[_Je-T[] dou2inQ uonewsoy I Saur 35IN0231eM JOfRIN ——
£38p039 Pa2uN0s saIniea; diydesdodoy T - - - U913 |e2150]00! eoy [eddulg —
o osT-oor [ ot-s[_Jt-o [l U313 [e3180/099 peoy [edund
553U07 VO 66T VaD | 000'0SET BIE%s| (w) Auo 3l01d umopmeiq papipaid puagal
H _#
2 _
H
1] S
g
3
8
3
o)
43
3
9
8
o
8
00T Poad ssa13s 0907 Polad ssans
auoispues uonny Jaddn auolspues uonny Jaddn
000018 oeovoaw 00008 000°0SL
e —~———
H =
5\ 4 aH
3 S S S £
‘ JS A E 58 ol s g
5 \ 0 £
) o Ok o
N E ] faaE
r;/ H ,\/ // H g
FA
5,
° cmbo
3 S TS
o : s u N a a
0502 POLad 553135 > 0v0T PoL3d 553135 S 3 0£0T PoL3d 559435 >
5U03s) h h ¥2.5° - ~F1ee0° = Ba? N
pues uonny Jaddn auoispues uonny Jaddn auolspues uonny Jaddn
000‘018 00008, 0000SL cmm;,mﬁm 000°08L 000°0SL omm.,cam 00008 000'0SL.
umopmelq aAlze|nwn) — ||| Xxipuaddy 193[04d seo ¢ a3e1s sepy

1oday J31eM 650C dLY ‘P11 Ad ABu4au3 xauas



Senex Energy Pty Ltd. ATP2059 Water Report
Atlas Stage 3 Gas Project Final

APPENDIX IV

Groundwater Bore Impact Assessment Results

221025R_WaterReportATP2059.docx
DX10171A12 October 2022



€¢0¢ 1990120

CIVTLTOTXAd

T-Al 98ed xo0p-edwiaiog Al Xipuaddy
%11 P 9L'St » 8T'S €T1/CT7 WOJy UMOPMEIP "XBIAl | S2INSedlAl (0D yepuenraaddn | €Z-€S1LY
%¢C A 8¢t Py 1) 917 01 17 WOJ} UMOPMEIP "XB|A | S2JNSEIIA [BOD Yepuen[Jamoq | ZZ-eST11V
%0T s S0°'SS 2 LY'S €17/TT7 WOJJ UMOPMEIP "XBIN sainsea [eo) yepuenriaddn | TZ-€S1LV
%TT » 8Y°CS A vL'S €T7/¢T1 WOJ} UMOPMEIP XBIN | S3nsedlA [eoD yepuenfaddn | 0Z-€S1LY
%TT A 2999 A <09 MH._\NH._ wioJj umopmeldp "Xep sainses|A |e0) yepuenr ._mQQD 6T-€S11VY
%TT s 7999 2 S0'9 €T7/TT7 WOJJ UMOPMEIP "XBIN sainsea [eo) yepuenriaddn | 8T-€S1LV
%TT Py 16°€9 Py S6°9 917 01 17 WOJj UMOPMEIP "XBIA| | SSINSEI|A [BOD Yepuen[amo] | LT-€STLV
%6 A 6L°€8 Py VA A €T7/TT71 WOJJ UMOPMEID "XBIN sainsea|\ [eod yepuenraaddn | 9T-€STLY
%6 P 6/,°€8 A YAA m._”._\N._”._ wioJj umopmelp "Xep Ssainses|A |[eo) yepuenr ._wQQD QT-€S11V
%6 s 6L°€8 2 JA A €T7/TT71 WOJJ UMOPMEID "XBIN sainsea|\ [eod yepuenraaddn | yT-€STLY
%6 S 9,18 Py cLL €T7/TT7 WOJJ UMOPMEID "XBIN sainsea|\ [eod yepuenraaddn | €T-€STLY
%6 P 9/'v¥8 A <Ll m._”._\N._”._ wioJj umopmeldp "Xep Sainses|A [eo) yepuenr ._wQQD CT-€S11V
%6 2 9L'v8 Py L €T7/TT71 WOJJ UMOPMEIP "XBIN sainsea|\ [eo) yepuenraaddn | TT-€STLY
%19 A ST A 6’8 9T7 01 #T7 WOJJ UMOPMEIP XB|A | S3JNSE3|N [e0) Yepuenriamol | OT-ESTLY
%ET Py 89°/9 S 90’6 MH._\NH._ wiodj umopmeldp "Xep sainses|A [eo) yepuenr ._wQQD 6-€S11V
%E P TT96¢€ Py S€0T SaJnsea|A |[eO) wooJe] /T7 Sa4Nnse9|A |eOD) wooJe | 8-€S11V
%L Py L6'VLT P 95'TT €T7/¢T1 Wol} UMOpMEIP XBIN | S3nsedlA [eoD Yepuenfiaddn | £-€STLY
%L A 05002 » 10vT 917 01 $T] WOIJ UMOPMEIP "XB|A| | SSINSE3|A 80D yepuen[tamoT | 9-€S1LY
%L » 05°002 A 10¥T 917 01 ¥T7 WOJJ UMOPMEIP "XB|A| | S2INSE3|A |e0) Yepuen[iamoT | G-€S1LY
%8 A 9T'€€T A w8t €T1/2T7 WOJy UMOPMEIP "XBIAl | S3InsealAl [eo) yepuenraaddn | $-€S1LV
%9T A 09°'S2T A 7861 €T1/CT7 WOJy UMOPMEIP "XBIA | S2INsedlAl [eo) yepuenraaddn | €-€STLV
%L 2 18°0S P ¥0°9¢ €T71/¢T7 WOJj UMOPMEIP "XBIAl | Saunsea|q [eo) Yyepuenraddn | Z-€S1LV
%18 » 18°¢ST A vEETT €T1/¢T7 WOJy UMOPMEIP "XBIAl | S3INsealAl [eo) yepuenraaddn | T-€S1LV
% SnReInwng aAleIhWIN) - (w) umopmeuqg R (w) umopmeug uolew.o4 al
CERE LT papaadx3 493811 anne|nwn) - Papa9X3 AuQ 199f04d JuawWISsassy 1edw uoRNqLY Jo)nby P ETIETN
J0 uonnqLIuo) 1988111
(so10g €2 |e101) 199[04d Y31 JO S3nsau e se pjoysasy] 1933111 9y1 Suipaadx3 salog T 9|qelL

1UDWSSassy 1oedw| alog Jalempunolo

Al Xipuaddy

1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas



€¢0¢ 1990120

CIVTLTOTXAd

xo0p'1edw|aiog” Al Xipuaddy
N1 98ed
- 191 €T1/2T1 WOJ} UMOpMeEIP XBIN saunsea\ |eo) yepuenr taddn 9G-€S11LVY
%E 2 mNOO x 89T MHI_\N._J W01} UMOPMEID XEIN saJnsealA |eoD yepuenr LOQQD SS-€S1LY
%L1 A m@ 0T x T €77/2T] WLy UMOPMEIP ‘XEN sainseal [eo) yepuenraddn | $SG-€STLY
%l 2 sevee . Ut €17/2T7 WO} UMOPMEIP “Xe A s2Inseap [e0) yepuenr laddn | €5-€S11V
L % oS¢ vee ; 8LT auoispues ¥0q8uds Jaddn 0T duolspues jogduuds Jaddn | z5-€S1LY
%91 2 o0t . 08T auo3spues oqsunds 1addn 011 auo3spues yoq8unds iaddn | TS-ESILY
%t - £ . S6'T £11/2T7 WO} UMOPMEIp XelN S9INSEI [e0D Yepuenr isddn | 0S-ESTLY
%0¢ % oco . 16T auolspues yoqdunds Jaddn 0T1 duoispues joqaunds Jaddn | 6v-£S1LY
%02 % 0ot . az auoispues yoqduds Jaddn 0T1 auolspues joqaunds Jaddn | 8y-£S1LY
%0¢€ 2 L . 81T £T1/2T7 WOlj UMOpMElp Xel\ S94NSE3 [e0D Yepuenr isddn | Ly-€S1LY
%81 % S . 6TC auo3spues yoq3unds Jaddn 011 auoispues joqdunds Jaddn | 9y-£sILY
%¥C 2 N.N 6 x — £T1/2T1 WO} UMOPMEIp XEN sainseal [eo) yepuenr saddn St-€S1LVY
%T A wm.wD ul 672 €T1/2T1 WOlj UMOPMEIP XBIN sainsea|\ [e0) yepuenraddn | pH-€STLY
%L a el ; £eC auo3spues 0ggunids 1addn OTT duo3spues yogaulds Jaddn | Ep-ES1LY
%8C W Nm. 8 ul oz €T17/2T7 W01} UMOPMEIP XBIA sainseaA [e0) yepuenraaddn Cr-€S1LY
%81 £ et . 87 £T1/CT1 WOl UMOPMEIP ‘XEIN S9ANSEI e0D Yepuenr isddn | Ty-£S1LY
%6 . e . 82 £17/211 Wo1j UMOpMEIP XeI S2ANSEIIN [20) yepuenr saddn | 0b-€S1Ly
%L e 9L 8E - v8'C €T1/2T1 W01} UMOPMEIP XEN sainses [e0] yepuenrJaddn | 6E-€STLY
%L s 9L 8¢ . 18T €T7/ZT1 W01} UMOPMEIP XEN sainses [e0] yepuenrJaddn | E-€STLY
%8 U SCVE - 18T €17/2T1 W01} UMOPMEIp XeN sainses [e0] yepuenrJaddn | LE-€STLY
%8 » Scve x 067 £T1/2T1 W1} UMOPMEIp XEIN saunseal 0D yepuenrsaddn | 9e-€S1LV
%l » L WNN x e £T1/217 WOl UMOPMEIP XN sainses\ [eo) yepuenr saddn SE-E€STLY
%ST » ve'e x o £T1/217 WOJ; UMOPMEIP X sainsea|\ [e0) yepuenriaddn | pE-€S1LV
%1 , £9'Lc a ocE €77/2T] WOly UMOPMEIP ‘XEN sainsesy [e0) yepuenrsaddn | £€-€S1LV
%ET » 9EsT ul esc €77/2 T WOly UMOPMEIP ‘XEN sainsea|y [e0) yepuenriaddn | E-€STLY
%6 ’ c6vy = et €77/2 T WOly UMOPMEIP ‘XEN sainsea| [eoD yepuenriaddn | TE-€S1LV
%0T £ om.wm x 6¢ €T1/2T1 W01} uMopmelp XelN sainsed| [eo) yepuenruaddn | 0€-€S1LY
%01 a A . S6'€ £11/2T7 W01} UMOPMEIP XelN SSANSE3|N [e0) yepuenr Jaddn | 6Z-€S1LY
%01 - cvse . 007 £11/2T7 WO} UMOPMEIp Xel\ SSANSE3|N [20) yepuenr Jaddn | 8Z-£S1LY
%1 2 oot . Ty £T1/2T7 WOlj UMOpMEIp Xel\ SSANSES|N [20) yepuenr Jaddn | /z-€S1LY
% » €0 wom x oD £T1/2T] WO} UMOPMEIp XN sainseal [eo) yepuenr saddn 9¢-€S1LY
%81 P mﬂwm x 35y €T1/2T7 WOl} UMOpMEIP XBIN sainses|Al |eo) yepuenr daddn SC-EST1LY
X
MM w Mw.mw ” M“_w €T1/CT1 WO} UMOPMEIP XBIN s2Inseap [e0) yepuenraddn | yz-€S11V
% SMIEINND - SAREINWANY | () ymopmeng i u“w%huxm umopme.q uoIEW.IOS JUBWSSaSSY 3oedu) uonnquNY 49jnby QlELES
01 193[01d J0 - papaaIX3 anienwng pap q !
uonnqLIuo) 198311 : 1988111 Ajup 13foud
(sa40q 9TZ |e101) 193[04d BY) WO UOIINQLIIUOD YUM ‘OLIBUBIS BAIEINWIND BY) UIYUM PloysalyL 1988111 Yy Bulpaadx] salog Nw_o_ﬁ

JUBWISSaSSY 1edw| 210g J91eMPUNOJD - A| XIpuaddy
1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas



€¢0¢ 1990120

CIVTLTOTXAd

xo0p-edwiaiog Al Xipuaddy
€\l 28ed
. 250 auo)spues 3oq8uds JamoT OT1 3u03spues }0qauds SmMOT | YOT-ESTLY

%L - ge . 250 917 03 yT1 WO} UMOPMEID ‘XEl SSINSESIN |20 YEpUeNr 19MOT | E0T-ESTLY
%v A NN.NH - 50 9171 03 ¥T77 WOJ} UMOPMEID "XEIA SaInsea|A |eo) yepuenfuamol | ZOT-€S1LY
%Y - qd; . 950 €T1/2T1 W01} UMOPMEIP ‘XB[N S2ANSEIN [20) Yepuenrsaddn | TOT-€S1LY
%0 . ek b 150 9T 01 T WO} UMOPMEIP XEIN SOINSEI 807 YEPUBNT OMOT | 66ESTLY
%8 A N.m 9 x 850 9T 01 ¥ WO} UMOPMEIP ‘XN S24NSeslA [e0) yepuenriamol | /6-€STLV
%0 % i b 090 ET7/CT1 W01} UMOPMEIP XElA S2nSE3|N [e0J yepuenr jaddn | 96-ES1LY
#0 . L ; 990 aUOISpUES 0GBULdS J9MOT T 3U03SpUES J0GBULTS JaMOT | T6-ESTLY
%e % o . 890 £17/211 WO} UMOPMEIP XEI S2ANSE3IN [20) Yepuenraddn | 06-€S1LY
%v - cret ; 890 917 03 yT1 WO} UMOPMEIP ‘Xel SOINSESIN [B0D YEpUBN[ IOMOT | 68-ES1LV
%0 % o ; 890 9T1 01 ¥17 W01} UMOPMEIP XEIN SQUNSEDIN |20] YePUEN( JSMOT |  88-ESTLY
%0 % ot ; Y20 9T1 01 ¥T7 W01} UMOPMEIP XEIN SQUNSEIIN | 20D YePUEN( ISMOT | L8-ESTLY
%o % S . LL0 auoispues Yogqsutids Jaddn 017 duolspues jogduuds Jaddn | 98-£S11V
%9 a ik ; 180 ET7/2T1 WOL} UMOPMEIP XelN S2.nseal [e0) yepuenr 1ddn | v8-€51LY
%1 s Ov.ow._” X 18°0 €T71/2T7 WOJ) UMOPMEIP "XBIN saunsea\ [eo) yepuenrsaddn €8-€S1LVY
%1 a ov noﬁ * ) €T1/2T7 W01} UMOPMEIP XEN sainsea (0D yepuenraddn | 28-S1LY
%TT ’ 6L z 230 €77/2 T WOly UMOPMEIP ‘XEN sansea| [e0D yepuenriaddn | T8-€STLV
%ST % L8s ; 88°0 £T1/CT1 WOl UMOPMEIP ‘XeN S9ANSES|N |20 Yepuenr Jaddn | 08-€STLY
%ST £ Hw.m = 330 €T1/2T1 WOI} UMOpMEIP XEN sainseal [eo) yepuenruaddn | 6/-€S1LV
%ST Ve m.m s x 60 €T7/2T1 WOl) umopmelp el sainseal [eo) yepuenruaddn | 8/-€S1LV
%l s L6y - 660 €T1/2T1 WOl UMOPMEIP XBIN sanses [e0] yepuenrJaddn | 9/-€S1LY
%l s ovsct . €01 €T1/2T1 WOl UMOPMEIP “XBIN sainses [e0] yepuenrJaddn | S/-€STLY
%l % LA . T auoyspues Yogauuds 1amo1 011 BUOISpUES Y0qBULIdS JOMOT | TL-ESILY
%S % N._”. 34 ul T €T1/2T7 W01} UMOPMEIP “XBIA saunsea|A |eo) yepuenr taddn 0L-€ST11LVY
%1 s mv.wNH X T €T71/2T7 WOJ) UMOPMEIP “XBIN saunsea\ [eo) yepuenrtaddn 69-€S11V
%I » sv8cl * T £71/211 WO} UMOPMEIp XN sainsea|\ [e0) yepuenrtaddn | 89-€ST1LY
%L . v 5t b oTT £17/2T1 W1} UMOPMEIP XElN SRANSER|N 603 Yepuenraddn | 99-€S1LY
%1 Ve & m.vH : 0ET auoispues yoqsuids Jaddn 011 auoispues yoqduuds Jaddn | $9-€ST11V
%9z ’ £0's * e £71/2T1 WO} UMOPMEIp ‘XeN sainsealy [e0) Yepuen Jaddn | £9-€S1LV
%l % opeel . 6eT €11/217 WO1} UMOPMEIP “XEIN S2ANSEA [20) Yepuenr saddn | Z9-€S1LY
%l s VS VEL - 6ET €T1/2T1 WOl UMOPMEIP “XEIN sanses [e0] yepuenraddn | T9-€S1LY
%l s vS el . T €T1/2T1 WOl UMOPMEIP “XBIN sanses [e0] yepuenrJaddn | 09-€S1LY
%1 s 68 LIT - o'l €17/2T1 W01} UMOPMEIP XBIA| sainses [e0] yepuenrJaddn | 6S-€STLY
%L % o8t . 15T 9T1 01 ¥T7 W01} UMOPMEIP XEIN SQUNSEIIN |E0] YePUEN( JOMOT | 8S-ESTLY
%L a LEce . 65T auospues joqdunds Jaddn 0T suo3spues yoqdunds iaddn | £5-€STLY
%0€ , €e's . o

9% dA1EINWIND aAlg|INWIND (W) umopmesq ) uww%m“uxm T, uolew.o4 JuaWssassy pedw| uollnquy J9jinby al xauas

01 393f01d J0 - papaadx3 T pap ‘ :

uonNqIU0) 198811 : 198811 Ajup 13foud

JUBWISSaSSY 1edw| 210g J91eMPUNOJD - A| XIpuaddy
1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




€¢0¢ 1990120

CIVTLTOTXAd

xo0p-edwiaiog Al Xipuaddy
v-Al 93ed
. (70 auo)spues 3oq8uds JamoT OT1 3u03spues 40q8uLds JSMOT | 9YT-ESTLY

%1 A 91°0g x : €171/2T7 WOJ) UMOPMEIP "XBIN sainseal\ [e0) yepuenrtaddn | yyT-€S1LY
%t Ve stz al mN.o €T71/2T7 WOJ} UMOPMEIP "XEIA sainses\ [eo) yepuenraaddn | €pT-€S1LY
%0 s 66°STT x mN.O 917 03 pT] WOJ; UMOPMEIP XEIN SAUNSE3|A |eO) Yepuen( JamoT [472% 3\
%Y A 0.8 X Hm.o €T7/2T1 WOJ} UMOPMEIP XBIA sainsea|A |eo) yepuenruaddn TYT-€S1LV
%0 , ot * e €T7/27T7 W01} UMOPMEIP XEN sainsea| [e0) yepuenr addn | O¥T-€STLY
%0 Ve et al Hm.o ZdN S24nsea [20D) UOO[ M TT1 ZdN S2INSe3|A| [BO) UOO|BM | 6ET-ESTLY
%1 Va SSTE x Nm.o 977 03 17 WOJ} UMOPMEIP “XEN| SaJnsea|A |[e0) yepuenfuamol | 8ET-€STLV
%Y 2 S°8 % mm.O £77/2 T WOly UMOPMEIP ‘XEN saunseal\ |eo) yepuenrtaddn LET-ESTLVY
%0 2 ¢9°SET % #m.o £77/Z17 Wol} UMOPMEIp XeN saunsea\ |eo) yepuenr taddn 9ET-ESTLY
%0 Py LY'9CT x #m.o £T1/217 WOl UMOPMEIP XEN sainsea|A [eo) yepuenr Jaddn SET-ESTILY
%0 Py 66'TET x QM.O £T1/217 WOl UMOPMEIP XE sainsea|A [eo) yepuenr Jaddn YET-EST1LY
%0 S 66'TET x QM.O £T1/217 WOl UMOPMEIP XN sainsea|A [eo) yepuenr Jaddn EET-ES1LY
%0 » S6°0€T x VED £71/27] WO} UMOPMEIp XN sainsea [20) yepuenriaddn | ZET-€STLV
%0 . =22 : sco £T7/2T7 WO} UMOPMEIP XEIN S2ANSEIIN [20) Yepuenr saddn | TET-ES1LY
%0 Va 0L'LyT X mm.o €T7/2T71 W01y UMOPMEIP “XEIA] sainses|A |eo) yepuenriaddn | QET-ES1LY
%0 » 08'LYT x €0 SUoTSpUES 0aBUNdS 13007 0T 3U0ISpUES 40qBULIdS JAMOT | 6CT-ESTLY
%1 Va st'se ul wm.o €T7/2T1 wody E.sovBm% XeIA sainses|Al [eo) yepuenraaddn | 8ZT-€S1LVY
%0 , CLs6 - ik 977 01 pT] WO} UMOPMEIP XN $3INSE3|N 20D YEPUEN[ JaMOT | /ZT-ESTLV
%0 ’ S8ET . i 917 03 17 WL} UMOPMEIp XeN S3INSea| [60) YepueNn(Iamol | 9ZT-€S1LV
%1 2 6549 . o auoispues 3ogBuuds Jamo7 011 BuOISpUES Y0qBULIdS JaMOT | ECT-ESILY
%1 2 80'8¢ . e auoISpUES Yoqguuds Jamo1 OT1 dUOISpuES Y0qBuLIdS JaMOT | ZZT-ESILY
%1 2 80'8E . A auGISpUEs YoqguLds Jamo1 OT1 duOIspues 0qBuLds JamoT | TZT-ESILY
%L £ 80'8¢ - e auoISpUES YoqFuLds Jamo1 OT1 SUO3SPUES YOGBULIDS JaMOT | OZT-ES1LY
%7 , 80'8¢ * cro £T1/217 WOl UMOPMEIP “XEN sainseaj [e0D yepuenrsaddn | 6TT-ESILY
%0 , 0L9ct x Nw.o 9T7 0} $T7 WOJ4 UMOPMEIP "XEBIA| sainsea|\ |e0D yepuenfuamol | QTT-€S1LY
%0 Py 02°0ST x mw.o UCYSPUES ¥oqdunds J5ddn 01T auojlspues yoqduuds saddn LTT-€S1LY
%E A GeeT x ww.o SUOISpUES v_onm&am 12ddn om auolspues yoqauuds Jaddn | 9TT-€S1LY
%E » SEET ul Su.o €17/217 wiouy E.sov\sm% XN sainses|\ [eo) Yepuenrtaddn | STT-ESTLY
%0 A LETIT % mv.o 3uoyspues yog3uuds Jaddn 011 auoispues yoqduuds Jaddn | $TT-€S1LY
%€ P LLvL = L0 377 01 T WO} UMOPMEIP XE S2INses|\ [e0) Yepuen[ 1amoT | ETT-€STLV
%L Py 299 x w#.o 917 01 y17 WOI; UMOPMEID XeN SaUNSE3|Al |eOD Yepuen( JamoT CTT-€ES1LVY
%9 A v8'L X mw.o €171/2T7 WOJ) UMOPMEIP "XEIN sainsea\ [eo) yepuenraaddn | £OT-ESTLY
%0 % oo . o 9T1 01 ¥17 W01} UMOPMEIP XEIN SQUNSEDIN |20] YepUEN( JSMOT | 9OT-ESTLY
%0 “ ge e . o 1703 pT7 WO} UMOPMEIP ‘XeIN SaINsesNl [B0D YepUEN[ JamOT | SOT-ESTLY
%0 P gecee x IS0 9

% SMIEINMND - SAREINWNY | () ymopmenq B uwm_h”uxm :Bh_wﬁmhn_ uoljeWI04 JUBWISSASSY Joedw| uonnquIy Jajnby ai xauas

ciwoloidio | -papeaN3 | 0 0Ny gty Ajuo 13fosd

uonnquuo) 198311 : .

JUBWISSaSSY 1edw| 210g J91eMPUNOJD - A| XIpuaddy
1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




€¢0¢ 1990120

CIVTLTOTXAd

xo0p-edwiaiog Al Xipuaddy
G-Al 93ed
- T0 €171/2T7 WOJ} UMOPMEIP "XEIN sainsea\ [eo) yepuenraaddn | 98T-ESTLY

%0 £ SL06 = . £T1/2T1 WO} UMOPMEIP e sainses [e0) yepuenr Jaddn | ¥8T-€STLY
%0 ’ 6r'es * no £71/2T1 WO} UMOPMEIp XN sainseal [€0) Yyepuenr Jaddn | €8T-€S1LY
%0 £ 666 - E.o €T1/2T1 WOl} uMopMmeIp XelN sainsea\ [eo) yepuenruaddn | Z8T-€S1LY
%0 e V6’66 ud E.o €T7/2T1 WOJ} UMOPMEIP XBIA sainsea [eoD yepuenr saddn | 08T-€S1LY
%0 S TS°S0T * Q._H.O £T1/217 WOl UMOPMEIp XEN sainsea|A |eo) yepuenruaddn | 6/T-€S1LV
%0 ’ 69cet * oro €17/ZT1 W01} UMOPMEIP “XEN sainseal [e0) yepuenr Jaddn | 8/T-€S1LV
%0 ’ 69cet a oro €T7/217 WOl UMOPMEIp XEN sainseal [€0) yepuen saddn | /ZT-€S1LV
%0 » 6V'TTT * mH.o 3UOYSPUES 40qIuNdS M7 01T auojispues )oqdunds J1amoT | 9/T-€S11VY
%T ’ 1€9¢ . L 377 01 pT7 WO} UMOPMEID X S3INSea| [e0) Yepuen(iamol | S/T-ES1LV
%0 a 09'8Te X mH.o 917 01 #T7 WO} UMOPMEIP “XBIA| sainses|\ |e0) yepuenfiamol | /T-€S1LV
%0 a 09'8Te x m._”.o 9T7 01 #T7 WO} UMOPMEIP “XBIA| sainses|A |e0) yepuenfuamo] | €/T-€S1LV
%0 i 09'8Te il mH.o 9T7 0} ¥T7 WOJ} UMOPMEIP "XEBIA| S2JNSe3|A |e0) yepuenfuamol | g/LT-€S1LV
%T » I€TT * mH.o ET1/2T] W01} UMOPMEIP Yo sainsea|Al [eo) yepuenriaddn | T/ZT-€S1LV
%0 £ 8T’E0T - oH.o €T1/2T7 WOJ} UMOPMEIP XBIN sainsea|\ [eo) yepuenruaddn | 69T-€STLY
%0 » 9/°'18 x wﬁ.o £77/2T7 WOl3 UMOPMEIP ‘XN sainsealA [eo) yepuenruaddn | 89T-€S1LV
%0 A 9/'T8 x w._u.o 97 01 pT7 WO} UMOPMEIP XEIN saInsea|A |eo) yepuenramo] | /9T-€STLY
%0 2 €' LST x N._”.O 977 01 pT] WO} UMOPMEIP X S3INSE3|A |BOD YEpUEN[ JAMOT 99T-€S1LY
%0 » 1444 = D.o €T1/2T7 W01} UMOPMEID XBIA sainses|\ [eo) Yepuenrtaddn | S9T-€STLY
%0 b 1918 d wH.o ZdN SaJnsea|\ |eo) uoojlep\ TT1 ZdN S3INnSe3|\ [eO) UOO||BM\ | $9T-ESTLY
%1 A (424 x wﬁ.o €171/2T7 WOJ) UMOPMEIP “XEIN sainseal\ [e0) Yepuenrtaddn | €9T-ES1LY
%0 a 6€T1T X wH.o 917 01 #T7 WO} UMOPMEIP “XBIA| sainses|\ |e0) yepuenfuamo] | ¢9T-€S1LV
%0 Va ¢9'8le x mH.o 9T7 0} ¥T7 WOJ} UMOPMEIP "XEBA| S2J4nsea|A |e0) yepuenfuamol | TI9T-£STLV
%0 P ¢9'81e x 810 €T1/2T1 WO} UMOPMEIp XN sainsea|\ [20) yepuenriaddn | 09T-€STLV
% / P : o suoispues yoq8uds Jaddn o7 auoispues Yoqdunds saddn | 6ST-€S1LY
%l , (88T ) geo £T1/217 WOl; UMOPMEIP XN sainseay [0 yepuenr 1addn | 8ST-ES1LY
%0 A [8'70T x om.o 3U0)SpUES 30q3uLdS JaMOT 0T auojspues yoq3unds Jamo | 9SGT-€STLY
%l , 69’5 a 0 9T7 03 ¥T1 W1} UMOPMEIP XeI $3INSE3|N 20D YEpUEN[ JaMOT | SST-ESTLY
%0 A 88'TET x NN.O £T7/217 WOl UMOPMEIp XEN sainsea|A [eo) yepuenr Jaddn PST-EST1LY
%0 A 64811 % Nm.o 3uoyspues yog3uuds Jaddn 011 auoispues yoqduuds Jaddn | €ST-€ST1LY
%C ’ 1eet . = 377 01 T WO} UMOPMEIP XE S3NSea| [60) YepUeN( 19MoT | ZST-ES1LV
%1 A 95'ee x mN.o €171/2T7 WOJ} UMOPMEIP “XEIN sainseal\ [e0) Yepuenrtaddn | TST-ES1LY
%1 A eLve x mN.o €171/2T7 WOJ) UMOPMEIP "XEIN sainseal\ [e0) yepuenrtaddn | 0ST-ES1LY
%0 P C0'EET % NN.O £77/Z17 WOl; UMOPMEIp XeIN saunsea|\ |eo) yepuenr taddn 6VT-€S1LY
%0 £ coeEl . MMN 917 01 T WOJ} UMOPMEIP “XE|N sainsea|A |eo) yepuenruamol | 8HT-€S1LV
% ’ ov'9 .

% SAREINUNG w>_um_=E:M (w) umopme.q h“w_h”uxm :BA.M”._\.WEQ uoljeWIOS JUBWISSaSSY Joedw| uonnquIy Jajnby ai xauas

01193f01d J0 - Papaadx : ’

:M_usn_bcwu 1988111 SAREINUND 19831 Ajug 13foud

JUBWISSaSSY 1edw| 210g J91eMPUNOJD - A| XIpuaddy
1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




€¢0¢ 1990120

CIVTLTOTXAd

xo0p-edwiaiog Al Xipuaddy
9-Al @8ed
- 300 €171/2T7 WOJ} UMOPMEIP "XEIN sainseal\ [e0) Yepuenrtaddn | 9ZZ-€S1LY

%0 / 66Ty X . 977 03 T WOJJ UMOPMEID "XEIA S24NSes|Al |eo) yepuenfuamol | SZz-€S11V
%0 » 6v'8T x mo.o £T7/2T W01} UMOPMEIp Y sainses|\ [eo) yepuenriaddn | vzz-€S11Y
%0 a 1oL ul mo.o €T1/2T1 WOl} uMopMmeIp XelN sainsea|\ [eod yepuenrtaddn | €2Z-€S1LY
%0 £ £€19L x wo.o €T7/2T1 WOJ} UMOPMEIP XBIA sainsea|\ [0 yepuenraddn | zzz-€S1LV
%0 » 8€'78 x mo.o £T7/217 W01} UMOPMEIP XEIN sainseal\ [eo) yepuenruaddn | Tzg-€S1LV
%0 P or'8e x 800 Suotspues yoqgunids 15ddn o7 auoyspues yogsuuds Jaddn | 6TZ-ESTLY
%I y Se'L * WO.O uolew.o4 wcgjonuww; 81 uoljewJiod auinoqisesp\\ | LTC-€ST1LVY
%T 2 LT9 % m0.0 MHn_\NH.n_ WO} UMOPMEID ‘XEN saunseal\ |eo) yepuenrtaddn 9TC-ESTLY
%0 Py v 9TT x m0.0 £T1/217 WOl UMOPMEIP XEN sainsea|Al [eo) yepuenr Jaddn STC-ES1LVY
%0 £ St'se - mo.o UOI1BWI04 BUINOGISIAN 81 uonewliod suINOqISSM | ¥Te-eS1LY
%C A S9's X mo.o mH._\NH.._ W04} UMOPMEIP XAl sainsea\ [eo) yepuenraaddn | €TZ-ESTLY
%0 S LT'8ET x m0.0 £T1/217 WOl UMOPMEIP XN sainsea|A [eo) yepuenr Jaddn CTC-ES1LY
%0 - eose . oo €T1/2T1 WL} UMOPMEIP ‘XB[N S2ANSEIN [20) Yepuenr Jaddn | TTZ-€S1LY
%0 £ £0's6 X O._H.O 0T PUE 67 WOJ} UMOPMEIP ‘XEIA auoispues yoqsulds | 808-£S11VY
%0 A €1°SS x OH.O 97 01 pT7 WO} UMOPMEIp XEIN SaINSea|A |e0) Yepuenramo] | 60Z-€STLY
%0 A 68°'8C x OH.O €17/217 WO} UMOPMEIP Xe sainsea|A |eo) yepuenruaddn | 80Z-€S1LV
%0 ’ 1L9L : LA £T7/Z17 W1} UMOPMEIp XEN sainsea| [e0D yepuenrJaddn | Z0Z-€STLY
%0 » 9c'6L = oH.o €T1/2T7 W01} UMOPMEID XBIA sainses|\ [eo) Yepuenrtaddn | 90Z-€ST1LY
%0 A 9T'6L x oH.o 3uoyspues yog3unds Jaddn 017 auoispues yoq3uuds yaddn | vOZ-€S1LY
%0 A vese x OH.o €T1/2T1 Wod} c\.soﬂ:sm.__o XeA sainseal\ [e0) Yepuenrtaddn | €0Z-€S1LY
%0 A cr'se x oH.o €171/2T7 W01} UMOPMEIP “XEIN sainseal\ [e0) yepuenrtaddn | Z0Z-€S1LY
%0 ’ EOvEL - o 917 03 17 WOk} UMOPMEIp XeN S3.NSea| [€0) YEpUEN( 19MOT | 00Z-ESTLY
%0 R YE'ELT x S.o SOINSE3 [BOD) WOOIEL /T $2.nsea|\ [eo) WooJe] | 66T-ESTLY
%0 s 0114 X ._H._”.O auolspues yoqduuds saddn 0T auojspues joqauuds Jaddn L6T-ESULV
%< a s * S.o €T1/2T1 Wouy E.so_o>>m% Xe sainsealn (o) yepuenraddn | 96T-€STLY
%0 » £€8°€8 x Nﬁ.o £T7/217 W01} UMOPMEIP XBIN sainsealA [eo) yepuenruaddn | GET-ESTLY
%0 , 1100t a s 977 03 ¥ WO} UMOPMEIp XeN $3INSE3|N 20D YEPUEN[ JAMOT | 16T-ESTLY
%0 A cerL a NH.o auolspues yoqsunuds Jaddn 017 auolspues joqdunds Jaddn | €6T-€S1LY
%C 2 €€9 % NH.O £T1/210 woyy C\.SOU\SN.__U e saunseal\ |eo) yepuenrsaddn C6T-ES1LV
%0 2 25 £6 . e auoispues 3ogauds Jamo1 011 dUOISpuES Y0qBuLIdS JaMOT | TET-ESILY
%0 A 10°6L x mH.o €T7/2T1 Wod} E.soESm.__o XeA sainseal\ [e0) Yepuenrtaddn | 06T-ES1LY
%1 , S8'81 x . auospues yoqBuds Jaddn 0T duolspues yoqsuuds Jaddn | 68T-ESTLY
%l “ seot - o £T1/7T1 Wolj UMOPMEIP Xe sainsea| [e0) yepuenr Jaddn | 88T-ESTLY
%0 - e ; v £T1/2T1 WOL} UMOPMEIp XelN S2INSEAN [20D Yepuenr jaddn | L8T-ESTLY
%0 B’ SL'06 x

% SMIEINMND - SAREINWNY | () ymopmenq B uwm_h”uxm :Bh_wﬁmhn_ uoljeWI04 JUBWISSASSY Joedw| uonnquIy Jajnby ai xauas

ciwoloidio | -papeaN3 | 0 0Ny gty Ajuo 13fosd

uonnquuo) 198311 : .

JUBWISSaSSY 1edw| 210g J91eMPUNOJD - A| XIpuaddy
1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




€¢0¢ 1990120

CIVTLTOTXAd

xo0p-edwiaiog Al Xipuaddy
£-N\l 98ed
100 SaJnsea|A |eo) wooue] /T7 SaJnsealA |eo) woode] | G/Z-€S1LY

%0 L, creot x . S3INSE3|N [B0) WOO0JE] /1] S9JnsealA |eo) woode] | §/7-€S1LVY
%0 s 0T x HOO 917 03 pT] WO UMOPMEIP XEIN S24NSes|Al |e0) yepuen( Jamo €LT-ESTLY
%0 P S0°0T % No.o 977 01 pT7 WO} UMOPMEIp XE sainsealA [e0) yepuenfiamol | 0LZ-€S1LV
%0 » s5ve * <00 977 01 pT] WO} UMOPMEIp XN S2INsea| 0D Yepuen[ Jamol | /97-€S1LV
%0 A 9°€y x N0.0 9T 01 P17 WO} UMOPMEIp XEIN SaINSE3|A |BOD Yepuen[amo] | 99Z-€ST1LY
%0 Va Sc89 X No.o 977 03 T WOJJ UMOPMEIP "XEIA] SaJNsel|/ [e0) yepuenfuamo] | G9Z-€S1LY
%0 ’ 0€'50¢ a €00 977 01 T WO} UMOPMEIP XE S2INSESIAl [E0) YEPUEN[ JOMOT | ¥9Z-ESTLY
%0 £ 0¢€ 50¢ = No.o S3JNSe3|\ |eO) WooJe] /T SaJNsealA |eO) wooJe] | ¢9¢-€S1LY
%0 a 6v'cel X mo.o 9T7 01 #T7 WOIJ UMOPMEIP “XBIA| sainses|\ |e0) yepuenfuamo] | T9CZ-€S1LV
%0 2 e . e auolspues yoqduuds Jaddn 0T1 3uoispues jogaunds Jaddn | 09Z-€SILY
%0 ’ LT = =2 S3INSEa|N |20 Wo0IeL 711 Sa.nsed [e0D WOOIR] | 6SZ-ESTLY
%0 i ge'cee il mo.o 9T7 0} ¥T7 WOJ} UMOPMEIP "XEBIA| S2JNSea|A |e0) yepuenfuamol | 8GZ-€ST11V
%0 - oc 1 . c00 97701 17 WOIJ UMOPMEIP XEIN SaINSeal 20D YEPUEN[ JaMOT | £SZ-ESTLY
%0 A 09°'T6T x M0.0 977 01 y1 W01} UMOPMEID XEN SaINSE3|A |EOD Yepuen[ JamoT 9G9¢-€S1LVY
%0 » 09°'16T x mo.o O[EWiI0] SLINCTEM 81 uoieWIO] BUINOYISBM | SST-ESTLY
%0 A 896 * wo.o mwimmws_ |eo) wooJe] /17 S9INSea\ [e0) wWooJe| | HSZ-€STLY
%0 2 G9'68T x ?0.0 977 01 pT] WO} UMOPMEIP XE S3INSE3|A |BOD YEpUEN[ JAMOT ¢SC-€S1LY
%0 ’ 81'L6C = 700 977 01 pT] WO} UMOPMEIP XN S2INSESIl [E0) YEPUEN[ JOMOT | 0SZ-ESTLY
%0 2 9z'6 % ?0.0 m._un_\N._u._ WO} UMOPMEID ‘XeN saunsean |eo) yepuens Jaddn LYC-EST1LY
%0 A 8¢'Ts x mo.o €171/2T7 WOJ) UMOPMEIP “XEIN sainseal\ [e0) Yepuenrtaddn | 9pZ-€S1LY
%0 , 8c1s x o auospues yoqBuds Jaddn 0T duospues yoqBuuds Jaddn | eve-ESTLY
%0 Va €9's¢ x mo.o 917 01 4T Wouy E.so_u>>m.__u XeN S2J4NSe3|A |BO) yepuenfuamol | Zig-€S11V
%0 - oroe . 500 977 01 17 WOIJ UMOPMEIP XEIN SaINSea| 20D YEpUENT JaMOT | THZ-ESTLY
%0 » 8v’see - ad 977 01 pT] WO} UMOPMEIp ‘XN S2INSEAl [B0) YEPUEN[ 19MOT | 6EZ-ESTLY
%0 / I8TL ul wo.o €T1/2T1 WOJ} UMOPMEIP “XBIA sainsea (0D yepuenrsaddn | 8E€Z-€ST1LY
%0 a 99'¢eL * wO.O 977 03 T WOJJ UMOPMEIP "XEIA S3INSE3 [BO] YEpueNn[JamoT | LECZ-ESTLY
%0 » SLEPT x B.o €T7/Z17 W1} UMOPMEIp XEN sainsea|A [eo) yepuenriaddn | 9€z-€S1LV
%0 ’ I11°9¢ a £00 977 01 pT] WO} UMOPMEIP XE S2INSESIAl [E0) YEPUEN[ JOMOT | YEZ-ESTLY
%0 2 T6'VE x N0.0 £77/Z17 W1} UMOPMEIP XEN saunseal\ |eo) yepuenrsaddn EECESILY
%0 P 7’89 = £0%0 917 03 17 WL} UMOPMEIp XeN S9INSes|\ [E0) YEpUBN[ JaMOT | TEZ-€STLY
%0 a 96°e€C X ho.o 9T7 01 #T7 WO} UMOPMEIP “XBIA| sainses|\ |e0) yepuenfuamo] | 0E€C-€S1LV
%0 A 769 X mo.o €171/2T7 WOJ) UMOPMEIP "XEIN sainseal\ [e0) yepuenrtaddn | 6ZZ-€S1LY
%0 “ o5 vt - 00 €T7/2T1 W01y UMOPMEIP “XeN sainseal [e0) yepuenr Jaddn | 8ZZ-€STLY
%0 Z — ; Mm.m £T7/2T7 WOl UMOPMEIp XelN S2NSE3|N [e0J yepuenr saddn | L2z-ESTLY
%0 » LYEL x

% SAREINUNG w>_um_=E:M (w) umopme.q h“w_h”uxm :BA.M”._\.WEQ uoljeWIOS JUBWISSaSSY Joedw| uonnquIy Jajnby ai xauas

01193f01d J0 - Papaadx : ’

:M_usn_bcwu 1988111 SAREINUND 19831 Ajug 13foud

JUBWISSaSSY 1edw| 210g J91eMPUNOJD - A| XIpuaddy
1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




€¢0¢ 1990120

CIVTLTOTXAd

8-/l 23ed xo0p-edwiaiog Al Xipuaddy
%0 X 8T'v . 0T'T auolspues yoqsuuds Jaddn - 61 suolspues yoqsuuds Jaddn | Z£-€S1LV
%0 X 6T'v . [4%) auoispues yoqduuds Jaddn - 61 suolspues yoqsuuds Jaddn | £9-€S1LV
%0 X 69t . 62T auoispues yoqduuds Jaddn - 61 suolspues yoqsuuds Jaddn | §9-€S1LV
% 9A1R|INWN) Al EINWIND (W) umopmeq 199[04d (w) R
01 123f0.d jo - papaax - papaadx umopmel i uoinquNy Jajinb Xaud
1 323/0.d ¥ Papa3x3 annejnwiny pap 3 pme.q Juswssassy 1redw] NquUNY Jainby ai S
uo1INqIIu0) 1988141 1988141 AuQ 109f04d
(se40q z9g |e10]1) Ol1eUdIS dAIlR|INWN) pue 123[0ad ul Yylog pjoysa4yl 1983111 9yl paadx3] 10u op ydiym salog jo Atewwng v 9|qel
%0 2 18°€9¢ x 000 917 03 #7177 WOJ} UMOPMEID "XEIN S9INSES|A |[EOD YEpUEN[ JOMOT SGL-ESTLY
%0 ’ S9'TE x 000 auo3spues yoqduuds Jaddn 011 auojspues yoqduuds Jaddn | Zy/-€S1LY
%0 2 989 x 000 S9JNSe9|A |[e0) woode] /T S2JNSe’|A |e0) wooJie] €/9-€S11V
%0 » €16 x 000 917 03 17 WOI4 UMOPMEID "XBIA| S3INSE3|N [BOD YBPUBN[ JBMOT | /8S-ESTLY
%0 2 T€'6 x 000 g||lqeinq 811 uoljew.od ejjiqeing | 9vy-ESTLY
%0 2 T€6 x 000 e||lqedna 811 uonew.od e|jiqesng Sty-€S1LV
%0 2 LS'TT x 000 S9JINSE3|A |BOD WOOJE] /T S2JNSe3|\ |eO) WooJe] | 6EV-ESTLY
%0 2 98'L x 000 e||lqedng 811 uonew.od e|jiqedng | 99¢-€S1LV
%0 2 60761 x 000 S9INSeS|A |BO) WooJe] /T S9INSeS|A |eOD WooJe] | TSE-ESTLV
% 9A13R|INWN) Al E|NWIND (w) umopmesq 199l0.d (w)
0} 129(0.d jo - papaadx3 aApeInWIng - papaadx3 umopmeaqg uOIleW.I0S JUBWISSAsSY 1oedw uonnquUNYy Jajinby al xauas
uoinqguo) 1988141 : 1988111 AuQ 129f04d
(sa10g auIN |e101) uonnguiauo) 123fodd ON YHM OLIBUIIS dAIIR|NWND 3Y) UIYHM pjoysaly] 4338141 9yl Suipaadx] salog € 9|qelL
%0 2 S6°L6S * 100 S9INSe3|A |eo) wooJe] /17 S3JNSEe3IA\ |BOD WooJel | 0SE-ESTLY
%0 2 809 x T0°0 auolspues yoqsuuds 1amo 0T auolspues }oqsulds JamoT | 6E-ESTLY
%0 2 09'8 x 100 e||lqedng 811 uonew.od ejjiqeing | 6CE-€S1LY
%0 2 09°ces x T0°0 S9JNSes|A |e0) wooJe] /T7 S9JNSES|\ |BOD WOOJE] | ETE-ESTLV
%0 » 7898¢ x 100 $3NSE3|Al [BOD WOO0.e] /T S9INSE3IA [BOD WOOJB] | Q0E-ESTLY
%0 2 8'98¢ * T0°0 S9JNSes|A |eo) wooJe] /17 S9JNSES|\ |BOD WOOJE] | 66C-ESTLY
%0 2 1997 * T0°0 S9INSes|A |eo) wooJe] /17 S9JINSES|\ |BOD WOOJE] | 6LC-ESTLY
%0 A S8'CT * 100 9171 03 T WOJ} UMOPMEID "XEIA S9INSES|A |BO) YEPUBN[IIMOT | 9/C-ESTLY
% 9A1E|INWND anlejnwn) (w) umopmesg 109(04d (w)
01 109(0.4d Jo - papaadx3 P - papaadx3 umopme.( uoljew.o4 Judwssassy 1edw| uonnquYy 19)inby al xauas
uolnquuo) 198811) : 1988111 Ajup 19foud

JUBWISSaSSY 1edw| 210g J91eMPUNOJD - A| XIpuaddy
1ioday U921 650C dLV

103[0ud seo € ageis sejy
p11 A1d A343u3 xauas



€¢0¢ 1990120

CIVTLTOTXAd

6-A\l 23ed xo0p-edwiaiog Al Xipuaddy

%0 . [441) . 000 02/6T1 umopmelp “xelA UONNH | OTZ-€S1LY
%0 % 30 % 0oT'0 SaJnses|A |[eo) woode] /T S2JNSea|A |eo) woode] | 90¢-€S1LY
%0 . 12°¢C . 0T'0 9T7 01 ¥T7 WOUJ UMOPMEIP "XEN sainsea|N [e0D Yepuenf Jamol | TOZ-S1LY
%0 . 8L'C . 1T°0 uOIeW.OS SUINOGISIM 871 uoflew.o4 UINOGISAIM | 86T-ESTLY
%0 . 81'C . v1°0 9T7 0} ¢TI WO.J UMOPMEIP "XEN S2INSEdA [€0D epuens JamoT | G8T-€ST1LY
%0 " v6'T . 12%0) duolspues yoq3unds Jaddn - 61 auojspues yoqsuuds Jaddn | T8T-ESTLY
%0 . S9'Y . 910 auojspues yoqdunds Jaddn - 61 auojspues yoqsunds Jaddn | 0LT-€S1LY
%0 . [o7 . 120 saJnsea|A |eo) wooJe| /T1 S2Jnsea|\ |eo) wooue] | LST-€STLVY
%0 % 9g°'¢ % LT0 MH._\NH._ woJj umopmeldp "Xep Salinseslp |eo) yepuenr ._wQQD [YT-€S11V
%0 . wt . 620 auoispues joqdupids Jaddn - 61 auoispues yoqsuuds Jaddn | SYT-ESTLY
%0 . G8'€ . o auolspues yoq3uuds saddn - 61 auoilspues yoqduuds uaddn | GZT-€STLY
%0 . €8¢ . A suolspues yoqsuuds Jaddn - 61 auolspues yoqauuds Jaddn | yZT-eS1LY
%0 . wy . 81'0 €171/2T7 Wolj umopmesp “xelA sainsea [e0D yepuenrsaddn | TTT-€STLY
%0 . wy . 81'0 €171/2T7 Wolj umopmesp “xelA sainses|A [e0) yepuenrsaddn | OTT-ESTLY
%0 . wy . 81'0 €171/2T7 Wolj umopmesp xeln sainsea\ (0D yepuenr saddn | 60T-€STLY
%0 . wy . 81'0 €171/2T7 Wolj umopmesp “xelA sainsea\ (0D yepuenrsaddn | 80T-€STLY
%0 . S8'e . 95°0 auolspues yoqsuuds Jaddn - 61 suolspues yoqsuuds Jaddn | 00T-ESTLY
%0 . L8'€E . LS50 auoispues yoqduuds Jaddn - 61 auojspues yoq3uuds Jaddn | 86-€S1LY
%0 . 6C'€ . 090 €17/¢T7 Wolj umopmesp Xe| sainses [e0D Yepuenr saddn | S6-€S1LY
%0 . 6C°€ . 09°0 €T7/¢T7 Wolj umopmesp Xe| sainseal [eoD Yepuenr saddn | ¥6-€S1LV
%0 . 6C°€ . 090 €17/¢T1 Wolj umopmesp Xe|\ sainses|A [e0) Yepuenriaddn | €6-€S1LY
%0 . 6C°€ . 090 €171/2171 Wolj umopmesp “xelA sainses|A [e0) yepuenruaddn | Z6-€S1LY
%0 . 08t . 6L°0 €171/217 Wolj umopmesp “xelA sainses|A [e0) yepuenraddn | S8-€S1LY
%0 . 81'€ . 96°0 auolspues yoqsunds Jaddn - 67 auolspues yoqauuds Jaddn | ££-€ST1LY
%0 . 06°€ . v0'T auolspues yoqsuuds Jaddn - 61 auojspues yoqsuuds Jaddn | v/-€S1LY
%0 . YTy . S0'T auolspues yoqduuds Jaddn - 61 auojspues yoqduuds Jaddn | €£-€S1LY

9 nwn aAlenwn 109l0.4d (w)

\Mu—wu\.'n““wa_u;“_: u_.% = .vuw-_.wwxwu Ar“w,“\“'_”ﬂpmu._n_ - papaadx3 umopmeuq u:m:‘—_hm“_muwm-”_““n_m n_F__ uoninquly ._wu_._:U< dl Xxauasg

uonnquuo) 1988111 1988111 Ajup 129foud

JUBWISSaSSY 1edw| 210g J91eMPUNOJD - A| XIpuaddy
1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




€¢0¢ 1990120

CIVTLTOTXAd

xo0p-edwiaiog Al Xipuaddy
0T-Al @8ed

%0 % 99°0 % 100 suolspues epunwessaqqnd /1 suolspues epunwessqqny | /8C-ESTLY
%0 % 280 % T0°0 Quolspues epunwelsqqng /7 Quojlspues epunwedaqqng | 98¢7-¢ST1LY
%0 % SS°0 % T0°0 uo3spues epunwesaqqnd /1 Quo3spues epunwesaqqny | S8C-ESTLY
%0 % SS°0 % T0°0 uo3spues epunwetaqqns /1 Quo3spues epunwessqqny | ¥8¢-€STLY
%0 % 690 % T0°0 uolspues epunwetaqqns /1 Quo3spues epunwesaqqny | €8¢-€STLY
%0 % Ev'o % T0°0 SuUO3spues epunweJaqqny /7 SuO3spues epunwesaqqny | ¢8¢-€S1LV
%0 % 090 % T0°0 Suojlspues epunwelsqqns /1 Suojlspues epunwessqqny | T8C-ESTLY
%0 % ve€ % T00 Uollewlio4 auinoqisa\ 81 uonewJod sauInoqiss\ | 08¢-€ST1LY
%0 . vT°0 . 100 QUO1SpUES EpuUNWEISqIND /] QuOo3ISpueS epunwelaqqny | 8/Z-€ST1LV
%0 . vT°0 . 100 QuOo1SpuUeS epuNwWelaqgny /7 Quo3lspues epunwelaqqny | £/z-€ST1LVY
%0 % 9€'¢t % 00 uollew.io4 auinoqiss 81 uonewJsod auInoqiss\ | ¢LC-€ST1LY
%0 % 0L'¢C % 00 uollew.o4 auinoqiss 81 UOIBWJOH SUJINOQISOM | TLC-ESTLY
%0 % ¢L0 % 00 uofijewlod ejjiqeing 811 uonewJod ejjiqeing | 69¢-€S1LV
%0 . 9re . 200 UO[3eW.I0H 3UJINOGISS/ 81 uoew.o4 3UINOGISAM | 89Z-ESTLY
%0 . LY0 . €00 9717 03 17 WOJ} UMOPMEIP “XEIA| S3INSe3|Nl [BOD YepuBN[ JaMOT | €9Z-ESTLY
%0 " 6LC . ¥0°0 auolspues yoqsuuds Jaddn - 67 auolspues yoqsuuds Jaddn | €SZ-€STLY
%0 % 0g'¢ % 00 SaJNnSes|A [eo) woode] /T SaJNses|A |eo) wooJde] TGZ-€S11V
%0 % ¢S'T % <00 SaJNnses|A [eo) woode] /T SaJNnses|A |eoc) wooJde] 6v¢-€S11V
%0 . ST . S0°0 saunseaA |eo) wooue] /17 sainses| |eo) woode| | 8yZ-€S1LV
%0 % S50 % S0°0 uollew.io4 auinoqiss 81 uonewJsod saunoqiss\ | S¢-€S1LVY
%0 % T1°e % S00 uollew.o4 auinoqisa 81 UOIBWJOH SUJINOqISaM | YI7¢-ESTLY
%0 % 19°¢ % 900 SoJNnses|A |[eo) woode] /T S2JNSe’|A |e0) woole] | OZ-gS1LY
%0 % 750 % L00 uoljew.o4 auinoqiss\ 81 UOIBWJO4 SUINOQISOM | SEC-ESTLY
%0 % vZo % L00 uoljewJo4 sauJnoqisaM 81 UOIRBWJOS SUINOQISOM | CEC-ESTLY
%0 . YLy . 800 UO[3eW.I0S 3UJNOQISS/ 81 uoeWIOS 3UINOGISIM | 0ZZ-ESTLY
%0 . 8LT . 800 auo3spues yoqsulds Jamo 0T auojspues joqsunids Jamo | 8TZ-ESTLY

% 9AIlR|NWN: dA1E|NWN 199[0ud (w)

\mw Wwﬂtu‘_ v:w - Mm__uwmxmu ?“w,“\w_ﬂﬂﬁmu..o - papaadx3 umopmelaq u:mhm.“w”ﬁ._m.“_m duy uonNquUNY Jajinby al Xauas

uonnquuo) 1988111 1988111 Ajup 129foud

JUBWISSassy 1edw| aiog Jarempunolo - Al Xipuaddy

1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




€¢0¢ 1990120

CIVTLTOTXAd

93ed xo0p-edwiaiog Al Xipuaddy
TT-Al

%0 . €90 . 100 QuOo1SpueS epunwelaqgny /1 Quolspues epunwelaqqny | STE-€STLY
%0 . 870 . 100 QuOo3lSpuesS epunwelaqgny /1 QuOo3lspues epunweldaqqny | yTE-€STLY
%0 . 66°0 . 100 2UOISpUBS BPUNWEIBGAND /] auo3spues epunwesaqqng | €TE-ESTLY
%0 . €T°0 . 100 3UOISpUBS BPUNWEISGAND /] auo3spues epunwesaqqny | ZTE-ESTLY
%0 . ¥S°0 . 100 3UO3ISpUBS BPUNWEISGAND /] auo3spues epunwesaqqng | TTE-ESTLY
%0 . 00 . 100 auojspues uonnH Jaddn 617 auoispues uonny Jaddn | OTE-€STLY
%0 x 1T°0 x 100 3UOISpUBS BPUNWEIAGAND /] auo3IspuesS epUNWeIAAIND | E0E-ESTLY
%0 % 110 % T0°0 Suojlspues epunwelsqqns /1 suo3spues epunwelsqqny | 80€-ESTLY
%0 % 110 % T0°0 Suojlspues epunwelsqqnd /1 suojspues epunwelsqqny | L0E-ESTLY
%0 % 8T'T % T0°0 suojspues epunwelsqqns /1 suo3spues epunwelsqqny | 90€-ESTLY
%0 % 9€'0 % T0°0 suolspues epunwessaqqnd /1 suo3spues epunwessqqny | SOE-ESTLY
%0 % 9€'0 % 100 suo3spues epunwesaqqnd /1 auolspues epunwessqqny | y0E-ESTLY
%0 % 9€'0 % 100 Quo3spues epunwesaqqns /1 Quo3spues epunwessqqny | €0E-ESTLY
%0 % 800 % T0°0 uo3spues epunwesaqqns /1 uojspues epunweldqqny | ¢0€-€STLY
%0 x €T°0 x 100 3UO3ISpUBS BPUNWEISGAND /] auo3spues epunwesaqqno | TOE-ESTLY
%0 % €€0 % T0°0 Suo3spues epunwesaqqny /7 Suojspues epunwesaqqny | 86¢-€S1LV
%0 % 174 % T0°0 Suojlspues epunwelsqqnd /1 suojlspues epunwessqqny | /6¢-€STLY
%0 % 110 % T0°0 Suojlspues epunwelsqqnd /1 suo3spues epunwelsqqny | 96¢-€STLY
%0 % L0 % T00 auoispues uonny Jaddn 611 auoispues uonny Jaddn | S6Z-ESTLY
%0 % €10 % T0°0 suojlspues epunwelsqqns /1 suo3spues epunwelsqqny | y6¢-€STLY
%0 % 9¢€°0 % T0°0 Quolspues epunwelsqqng /7 Quojlspues epunwedaqqng | €6¢-¢ST1LY
%0 % STO0 % T00 Quolspues epunwelaqqng /7 Quojlspues epunwedaqqng | ZeZ-¢S1LY
%0 % 01’0 % 100 Quo3spues epunwesaqqns /1 Quo3spues epunwesaqqny | T6C-ESTLY
%0 % 01’0 % T0°0 uo3spues epunwetaqqns /1 duojspues epunweldqqny | 06¢-€STLY
%0 % LT°0 % T0°0 uo3spues epunwetaqqno /1 suojspues epunwelsaqqny | 68¢-€STLY
%0 % 980 % 100 auoispues uonny Jaddn 611 duoispues uonnH Jaddn | 88Z-€STLY

9 n aAlenwn 199[0ud (w)

\mw ““MM_U.““_ u_% - Mm__uwwxwu ?““Bﬂﬂﬂmu..o - papaadx3 umopmeliq u:mhm.“w”““._m.“_m duy uonNquUNY Jajinby @l xauas

uonnquuo) 1988111 1988111 Ajup 129foud

JUBWISSassy 1edw| aiog Jarempunolo - Al Xipuaddy

1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




€¢0¢ 1990120

CIVTLTOTXAd

xo0p-3oedwiaiog” Al xipuaddy
TT-Nl@3ed 2UOISpUBS BPUNWRIBAND | £HE-ESTLY
. auolspues epunwelaqgno /1
LT°0 * 100 e Quolspues epunwelaqqny | zye-€STLY
nweJaqono
%0 % o 100 auolspues epu q9 2UO0ISPUES BPUNWEIAAYND | THE-ESTLY
X
epunwesaqqno /7
- ) . 100 B auoispues epunwelaqqno | Ovg-£STLY
%0 * reo ul . QuUOISpuUeS epunwelaqqno /7
; 9€’0 * 100 Quolspues epunwesaqqno | 6EE-€STLV
nweJaqqno /7
o - 9€'0 100 auojspues epu aq 3U0ISpUES BPUNWEIAIND | 8EE-ESTLY
- nweJaqgno /1
© - S00 100 auoispues epu q 2UOISpUBS BPUNWRIBYQND | /EE-ESTLY
ud unweJtaqqno /7
%0 x - 100 auolspues ep q S ————p——r
9 Lo ul . 3U0ISpUBS EPUNWEISGIND /7
ad : | 1o auolspues epunwelaqqn | SEE-€ST1V
%0 x a0 : . SUO0ISpUBS EPUNWEISGIND /7
“ 01°0 x 100 3U01SpUES BPUNWEIAIND | HEE-ESTLY
unweJtaqqgno /7
%0 x : 100 ouoIspUEs ep aU01SpUES EPUNWEISGAND | EEE-ESTLY
9 s00 ul . QuOoIsSpues epunwelsaqqno /7
%0 X 900 x T0°0 auolspues epunwelaqqny | Zee-€S11V
unwesaqqno /1
s - 900 x 100 duo3spues ep ’ QUOISPUES EPUNWEISIYND | TEE-ESTLY
epunwesaqgno /7
= : 900 x 100 suolspues ep 2UO3ISpUES BPUNWEJIAYYND | OEE-ESTLY
nweJaqgno /1
= : 900 100 auojspues epu q 3UO3ISpURS BPUNWEISQGND | 8ZE-ESTLY
X unwesaqgno /1
o : 900 1o SUOYPHES P Quolspues epunwelaqqng | LZE-€STLY
X unwesaqgqno /1
= : 900 x 10°0 duolspues ep QUO3SpUES BPUNWEISYND | 9ZE-ESTLY
nweJaqgqno /1
= : 900 100 duo3spues epu 1 2UO3SpuES BPUNWEISYND | SZE-ESTLY
ul unweJtaqqgno /7
o : 200 100 SHovPHES e ’ UOYSPUES EPUNWEISGAND | HZE-ESTLY
ul weJaqano /1
o - [440] 100 duo3spues epunwelaqq au0ISpuUES BPUNWEIAAIND | ZZE-ESTLY
ad weJaqano /1
%0 x oo 100 auolspues epun aq 3UOISpUES EPUNWEIBGQND | TZE-ESTLY
ul nweJsaqqno /1
%0 x o0 ) 100 auo3spues epu aq 3U01SPUES BPUNWEISGAND | 0ZE-ESTLY
unweJsaqqno /1
= : 97’0 x 100 Suolspues ep Quolspues epunwelaqqny | TE-ESTLY
nweJaqqno /1
%0 x - 100 auojspues epu aq ST — ety
y 270 - auolspues epunwielaqgng /1
” - ' 100 auojspues epunwelaqqno | LTE-€STLY
%0 %80 u . auolspues epunwesaqqng /1
- ) 0 100 auoispues epunwelaqqno | 9TE-€STLY
%0 * v x 100 QUOISpUES BPUNWEIAGYND /1]
L0°0 * ous
0 . 13foud (w) uolew.od uonnqY 134inby ai S
% 9A13E|INWN) 9Alle|nwIN) (w) umopmeuqg - papaadx3 umopmeuq jJuawissassy 1edw)
0} 123(0.4d J0 = PSpasx3 aAnenwn) 19881 Ajup 199f0.d
uonnquuo) 198811

JUBWISSassy 1edw| aiog Jarempunolo - Al Xipuaddy

1ioday U921 650C dLV

103f04d seo ¢ a8e1s sepy
P11 A1d AS43u3 xauas




€¢0¢ 1990120

CIVTLTOTXAd

98ed xo0p-edwiaiog Al Xipuaddy
€T-NI

%0 % €00 % 000 suolspues epunwessaqqnd /1 suo3spues epunwessqqny | €LE-€STLV
%0 % v1'0 % 000 suo3spues epunwesaqqnd /1 auo3spues epunwessqqny | ¢/E-eSTLY
%0 % v1°0 % 000 uo3spues epunwesaqqnd /1 auo3spues epunwesaqqny | TLE-ESTLY
%0 % 10 % 000 uo3spues epunwetaqqns /1 Quo3spues epunwesaqqny | 0LE-ESTLY
%0 % 10 % 000 uolspues epunwetaqqns /1 suojspues epunwelsqqny | 69€-€STLY
%0 . ¥1°0 . 000 2UOISPUES BPUNWEISGQND /7] dUOISpUES BPUNWEIRQQND | 8IE-ESTLY
%0 x ¥0'0 x 000 3UOISpUBS BPUNWEIAGAND /] auo3spues epuNWeIAqAND | L9E-ESTLY
%0 % LT0 % 000 Suojlspues epunwelsqqns /1 suo3spues epunwelsqqny | S9€-ESTLY
%0 % S50 % 000 auoispues uonny Jaddn 611 auoispues uonnH Jaddn | $9€-€STLY
%0 % 700 % 000 suojspues epunwelsqqns /1 suo3spues epunwessqqny | €9¢-€STLY
%0 % 38T0 % 000 Quolspues epunwelsqqng /7 Quojlspues epunwedaqqng | 79¢-¢ST1LY
%0 % 810 % 000 suo3spues epunwesaqqnd /1 auolspues epunwessqqny | T9E-ESTLY
%0 % 4N} % 000 Quo3spues epunwesaqqns /1 Quo3spues epunwesaqqny | 09€-ESTLY
%0 % €20 % 000 uo3spues epunwesaqqns /1 uojspues epunweldqqny | 6S€-€STLY
%0 % 660 % 000 uo3spues epunwesaqqns /1 suojspues epunwelsqqny | 8SE-€STLY
%0 % 700 % 000 Suo3spues epunwesaqqny /7 duojspues epunwesaqqny | LSE-ESTLV
%0 % L0°0 % 000 Suojlspues epunwelsqqnd /1 Suojlspues epunwessqqny | 95€-ESTLV
%0 . 100 . 000 QUO1SpUES EpuUNWEISqIND /] QuOoISpueS epunwelaqgny | GSE-€STLY
%0 % €00 % 000 suojlspues epunwelsqqns /1 suo3spues epunwelsqqny | ySE-ESTLY
%0 % 11T % 000 auoispues uonny Jaddn 611 auoispues uonny Jaddn | €SE-€STLY
%0 % 0co % 000 suolspues epunwessaqqnd /1 suo3spues epunwessqqny | ¢SE-ESTLY
%0 % 9/'v % T00 SoJNnses|A |[eo) woode] /T S2JNSe”|A |e0) woode] | ye-eST1LY
%0 % LT°0 % 100 Quo3spues epunwesaqqns /1 Quo3spues epunwesaqqny | /yE-ESTLY
%0 % L0°0 % T0°0 uo3spues epunwetaqqns /1 uojspues epunweldqqny | 9yE-€STLY
%0 % L0°0 % T0°0 uo3spues epunwetaqqno /1 suojspues epunwelsaqqny | SyE-€STLY
%0 % LT°0 % T0°0 Suojlspues epunwelsqqns /1 Suojlspues epunwessqqnd | prE-ESTLY

9 n aAlenwn 199[0ud (w)

\mw ““MM_U.““_ u_% - Mm__uwwxwu ?““Bﬂﬂﬂmu..o - papaadx3 umopmeliq u:mhm.“w”““._m.“_m duy uonNquUNY Jajinby @l xauas

uonnquuo) 1988111 1988111 Ajup 129foud

JUBWISSassy 1edw| aiog Jarempunolo - Al Xipuaddy

1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




€¢0¢ 1990120

CIVTLTOTXAd

¥T-Al 93ed xo0p-edwiaiog Al Xipuaddy
%0 % 110 % 000 uonjew.od o|jeso 91 uofijew.of o|jedQ | 66€-€ST1LV
%0 % 900 % 000 uonew.od o|jeso 91 uoijew.of o|jedQ | 86€-€ST1LV
%0 % 60T % 000 auojspues uonnH Jaddn 611 auolspues uonnH Jaddn | £6€-€ST1LY
%0 . 80T . 000 auoispues uonny Jaddn 611 auo3spues uoiny Jaddn | 96£-€STLY
%0 . 200 . 000 3UO3ISpUBS BPUNWEISGAND /] auO3Ispues BpUNWEIAqIND | SEE-ESTLY
%0 . 1T°0 . 000 2UOISPUES BPUNWEISGQND /7] 2UOISpUES BPUNWEIRAQND | HEE-ESTLY
%0 x 1T°0 x 000 3UOISpUBS BPUNWEIAGAND /] aUO3ISpuES BPUNWEIAAAND | E6E-ESTLY
%0 % 110 % 000 Suojlspues epunwelsqqns /1 Suo3spues epunwelsqqny | ¢6€-ESTLY
%0 % 090 % 000 auolspues uonnH Jamo 0¢1 2uUOlSpuesS UOlINH JaMo7 | TEE-ESTLY
%0 % €00 % 000 uollew.o4 ojjeJQ 91 uofijew.of o|jedQ | 06€-€ST1LV
%0 % 110 % 000 uonjew.od o|jeso 91 uoijew.of o|jedQ | 68€-E€ST1LV
%0 % 38T0 % 000 Quolspues epunwelsqqng /7 Quojlspues epunwedaqqng | 88¢-¢STLY
%0 % €00 % 000 Quo3spues epunwesaqqns /1 ouojspues epunwessqqny | /BE-ESTLY
%0 . ste . 000 auo3spues yoqduuds JamoT 0T auoispues y0qdulds JamoT | 98€-€STLY
%0 x 60°0 x 000 uolew.od oj[elQ 91 uonew.o4 of[eJ0 | S8E-ESTLY
%0 % SO0 % 000 uoljew.o4 ojjeJQ 91 uoljewJod oj|eJO | ¥8E-ESTLV
%0 % 600 % 000 Suojlspues epunwelsqqnd /1 Suojlspues epunwiessaqqny | €8E-ESTLY
%0 % 110 % 000 uoljew.o4 ojjeJQ 91 uofijew.of ojjedQ | ¢8E-EST1LV
%0 . IT0 . 000 QUO1SpuUES EpUNWEISIIND /] QuOo3lspues epunwelaqgny | T8E-€STLY
%0 % 900 % 000 uollew.o4 ojjeJQ 91 uofjew.of o|jedQ | 08€-ESTLY
%0 % 120 % 000 suolspues epunwessaqqnd /1 suo3spues epunwessqqny | 6LE-€STLY
%0 % 120 % 000 suo3spues epunwesaqqns /1 auolspues epunwessqqny | 8LE-ESTLY
%0 % ST'0 % 000 Quo3spues epunwesaqqns /1 Quolspues epunwesaqqny | £LE-ESTLY
%0 % 810 % 000 uo3spues epunwetaqqns /1 duojspues epunweldqqny | 9/€-€STLY
%0 % 700 % 000 uo3spues epunwetaqqno /1 uojspues epunweldqqny | GLE-ESTLY
%0 % 700 % 000 Suojlspues epunwelsqqns /1 Suojlspues epunwessqqnd | y/E-ESTLV
nﬁw “HH% “w w.> me__uM“Lx“u (w) umopmeiq - hww_wo““_xm :Bh_w:\,w,m‘_n_ L uonNquUNY Jajinby al Xauas
:o_usm_b:ou 1988111 SnREInwng 1988111 Ajup 129foud JuawWssassy 3oeduw o .

JUBWISSaSSY 1edw| 210g J91eMPUNOJD - A| XIpuaddy
1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas



€¢0¢ 1990120

CIVTLTOTXAd

x20p*10edW|a10g~ Al XIpuaddy
ST-AI 28ed 3UO1SPUES BPUNWEISGAND | STH-ESTLY
000 SHOISPUES EPINUEISAANS L1 UONEWO] O|[eJ0 | YTH-ESTLY
%0 % €00 . 000 tonetiod olli0 91 S2Nsea|\ [e0) WooJe] | £ZH-ESTLY
o B ¥0°0 al 000 sa.nseaN (80D woode] /11 UONBWIOS O||BJ0 | ZZh-ESTLY
%0 x 6vo . 000 tonetiod oNIi0 N uonewJod ojjelQ | TZy-€S1LY
%0 x 7ro : 000 HORBHIOS 91110 91 9UOISPUBS BPUNWRIBYQND | 0ZH-ESTLY
%0 x 700 : 000 SHOISPHES EPTNIEIRAANS L1 auoispues uopnH Joddn | 6TH-€SILY
%0 . €00 x 000 auolspues uonnH Jaddn 617 SUoISpUES UonNK 1ddN | 8Th-E51LY
%0 . 96°0 * 000 auolspues uonnH Jaddn 617 UOREWI0] OlIEI0 | ZT-ES1LY
%0 * €60 : 000 Honeriod lIsio 9 auoispues uonny Jaddn | 9TH-€STLY
%0 B 600 x P auoispues uonny Jaddn 617 auoIspues uonNH Jaddn | STH-€S1LY
%0 . 150 * o auolISpues UONINH Jaddn 617 3UOISPUES BPUNWEISAAND | HTH-ESTLY
0 B 810 x 900 3U0ISPUEBS BPUNWEIAAGND /7] 3UOISPUES EPUNWEISGAND | ETP-ESTLY
%0 . 8€°0 * 000 auolIspues epunwiesaqaqno /1 UoRewI0] OlIEID | ZTh-ESILY
%0 X o : 000 HORERO OIIF0 91 auojspues epunwelaqgno | TTH-€STLY
%0 x 500 : 000 SHOMPHES EpUNTEISAAnS L1 3UOISpUES EPUNWEIAQND | OTH-ESTLY
%0 x £00 - 000 STOVPHES epANTIERAanS £1 SUOISPUES EPUNWEIAGAND | GOV-ESTLY
%0 x 200 : 000 SHOVPHES EPINTHEIRAANS 1 aUOISPUES EPUNWEISGAND | BOV-ESTLY
%0 x reo : 000 SHOISPHES EpHNMIEISAAnS L1 uonew.od o||es0 | L0¥-€S1LY
%0 x ero . 000 HOnEHOd OlIEI0 91 uonew.o4 ojjedo | 90v-€STLY
%0 x €00 . 000 HOnEHO OlIEI0 91 uonewJo4 ojjel0 | SOY-ES1LY
%0 % €00 : 000 HOREROA OIF0 9] auoispues epunwelaqqny | y0r-€STLY
%0 x 700 : 000 SUOYPHES EpURIEIATNS £1 5UO3SpUES EPUNWEISAAND | E0T-ESTLY
%0 x £ro : 000 SUOIPHES EPURHEAANS £1 2Uolspues epunwesaqany | Zoy-€S1LY
%0 x 600 : 000 SUOMPHES EpUNTIEI=Aans £1 auojspues epunwelaqgno | TO-€S1LY
%0 x 0o : 000 SUOISPHES EpUNTIEI=AanS £1 3U0ISpUES EPUNWEISAAND | 0OV-ESTLY
o . 200 x 0 2UO1SPUES EPUNWEIZGGNS /T
%0 x =0 swmo_n_ (w) uonew.o uonnquLAY Jajinby aetes
9% aAREINWIND aAne|nwn) (w) umopmeuq - papaax3 umopme.q JUBWIssassy 1oedwy]
03 303(04d 40 - Papa9x3 anie|nwn) 12881 Auo 13foid
uonNgLIU0) 1988111

JUBWISSaSSY 1edw| 210g J91eMPUNOJD - A| XIpuaddy
1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




¢T0T 129010 CIVTILTOTXA
9T-A| 98ed xo0p-edwiaiog Al Xipuaddy
%0 x 9z'0 . 000 suoispues uonnH Jaddn 611 suoispues uonnH Jaddn | ySy-€S1LY
%0 . ST . 000 auolspues uonny Jaddn 611 suoispues uonny Jaddn | €5p-€S1LY
%0 . €20 . 000 uoljew.o4 ojjes0 91 uonewlo4 ofjed0 | ZSP-ESTLY
%0 . v1°0 . 000 uollew.o4 ojjesQ 91 uonew.o4 ofjed0 | TSP-ESTLY
%0 . 750 . 000 auojspues uonunH Jaddn 611 auoispueg uonnH 4addn | 0SH-€ST1LY
%0 . 70 . 000 auOlspueS UONINH JaMOT 071 9UOISpUES UONINH JBMOT | 6YF-ESTLY
%0 . ST0 . 000 uoljew.o4 ojel0 91 uonew.o4 ofjedo | 8yr-ESILY
%0 . 60°0 . 000 uoljew.o ojjel0 91 uonew.o4 ofjedo | Liyv-ESTLY
%0 . S0°0 . 000 uoljew.o ojjel0 91 uonew.o4 of[edo | vir-ESILY
%0 - €20 . 000 uoljew.o ojjel0 91 uonew.o4 ofjedo | Evr-ESILY
%0 - v1°0 . 000 uoljew.o4 ojjel0 91 uonewlo4 of[edO | ZYy-ESTLY
%0 - vT°0 - 000 uoljew.o4 ojjes0 91 uonewlo4 of[eJO | T¥y-€STLY
%0 . L00 » 000 auolspues e300 1 auojspues e300 | Ovy-ESTLY
%0 . 01’0 . 000 uoljew.o ojjel0 91 uonewlo4 ofjeJ0 | BEV-ESTLY
%0 . 200 » 000 uoljew.o ojjel0 91 uonewlo4 ofjed0 | LEV-ESTLY
%0 . ¥0'0 . 000 auolspues epunwielaqqno /1 aUOlspueS EpUNWEISGAND | 9EY-ESTLY
%0 . €70 . 000 SUO}SpUBS UOYINH J3MOT 0T 3UO}SpUeS UONINH JOMOT | SEF-ESTLY
%0 . 950 . 000 auo3spues uopnH Jaddn 611 auolspues uonnH Jaddn | yEY-€SILY
%0 . LT'T . 000 3UOISpUBS UOYINH J3MOT 071 3UOJSpUeS UOKINH JBMOT | EEF-ESTLY
%0 » 74 . 000 auolspues uopnH Jaddn 611 auolspues uonH Jaddn | ZEy-€S1LY
%0 » LT°0 » 000 uoljew.o4 ojjes0 91 uonewlod ofjeJO | TEV-ESTLY
%0 % €T0 % 000 Quolspues epunwelaqqng /7 Quojlspues epunwedaqqng | Ogt-€ST1LY
%0 . SL°0 . 000 auo3spues uounH Jaddn 611 SUO)SpuUES UONINH Jaddn | 6ZF-ESTLY
%0 . VL0 . 000 auolspues epuNWEIIqAND /1] aUOlspues epuNWEISGAND | 8TH-ESTLY
%0 . 0z'0 . 000 uoljew.o ojjel0 91 uonewlo4 ofjed0 | LTH-ESTLY
%0 . €0°0 . 000 auo3spues epunwesaqang /1 dUO}Spues epUNWRIAGAND | 9ZH-ESTLY
ermatonso | papames | (Wwmopmeia | PR e uopeusios T s
:o_usm_b:ou 1988111 SnREInwng 1988111 Ajup 129foud JuawWssassy 3oeduw o .

JUBWISSassy 1edw| aiog Jarempunolo - Al Xipuaddy

1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




7207 129010 ZIVILIO0TXA
/T-\l 98ed xo0p-edwiaiog Al Xipuaddy
%0 % S0°0 % 000 uoljew.od |18ung 1 uoijewlod 18ung | 08%-€S1LY
%0 . L0°0 . 000 auolspues e300\ §1 auolspues eS00N | 6L7-ESTLY
%0 % 100 % 000 uo3spues epunwesaqqnd /1 auo3spues epunwessqqny | 8/y-ESTLY
%0 % SE0 % 000 QuOolspues uonnH Jamo 0¢1 QUOJSpuUeS UONINH JAMOT | L/7-ESTLY
%0 . €T . 000 S9JNsSea|A |eo) wooJe] /17 S3J4NSea| |e0) wooJde] | 9/p-€STLV
%0 . 600 . 000 uonewJod ojeJo 91 uopew.od ofjed0 | SLy-€S1LY
%0 . €00 » 000 9UOISPUES EPUNWEISGYND /7] auolspues epunwesdqqny | /y-€S1LY
%0 % ST0 % 000 Suojlspues epunwelsqqns /1 suo3spues epunwessqqny | €/p-€STLY
%0 % 9€'T % 000 auoispues uonny Jaddn 611 auoispues uonny Jaddn | Z/y-€STLY
%0 % €0 % 000 uollew.o4 ojjeJQ 91 uohjew.of o|jedQ | TLy-€STLV
%0 % €20 % 000 uonjew.od o|jeso 91 uoijew.od o|jedQ | 0L¥-€ST1LV
%0 % 00 % 000 Quolspues epunwelsqqng /7 Quojlspues epunwedaqqng | g9t7-¢ST1LY
%0 % 700 % 000 Quo3spues epunwesaqqns /1 Quo3spues epunwessqqny | 89y-ESTLY
%0 . 90°0 . 000 auoispues e300\ 1 auolspues 800N | L9P-ESTLY
%0 % 800 % 000 uonewJod o|jeso 91 uohewlod o|jedo | 99%-€S1LV
%0 % 800 % 000 uoljew.o4 ojjeJQ 91 uoljewJod oj|eJO | S9P-ES1LV
%0 % 800 % 000 uoljew.o4 ojjeJQ 91 uoijew.og ojjedQ | y9v-€S1LV
%0 % 700 % 000 uoljew.o4 ojjeJQ 91 uoijew.of ojjedQ | €9v-€S1LV
%0 % SO0 % 000 uollew.o4 ojjeJQ 91 uoijew.od o|jedQ | ¢9v-€S1LV
%0 % 10 % 000 uollew.o4 ojjeJQ 91 uofjew.of o|jedQ | T9Y-€S1LV
%0 % 8¢'0 % 000 uonjew.od o|jeso 91 uonew.od ojjelQ | 09¥-€STLY
%0 % 800 % 000 uonjew.od o|jeso 91 uohjewlod o|jed0 | 6S¥-€S1LV
%0 . vL°0 . 000 auo3spues uounH Jaddn 611 SuO)SpueS UONINH Jaddn | 8SP-ESTLY
%0 % SS°0 % 000 QuOolspues uolnH Jamo 0¢1 duojspues UonnH Jamoq | LSH-ESTLY
%0 % L0°0 % 000 uo3spues epunwetaqqno /1 Quolspues epunwelsqqnyd | 9Gy-ESTLY
%0 % T0°0 % 000 Suojlspues epunwelsqqns /1 Suo3spues epunwelaqqny | SSp-ESTLY
erslosso | popes | Wlwmopmeia | ZERS e e e T, s
:o_usm_b:ou 1988111 SnREInwng 1988111 Ajup 129foud JuawWssassy 3oeduw o .

JUBWISSassy 1edw| aiog Jarempunolo - Al Xipuaddy

1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




720 4990190 ZIVILIO0TXA
8T-Al 28ed xo0p-edwiaiog Al Xipuaddy
%0 % v<o % 000 uonjew.od o|jeso 91 uofjew.of o|jedQ | 90S-€ST1LV
%0 % v<o % 000 uonew.od o|jeso 91 uonew.od ojjelQ | S0S-ESTLY
%0 % L0°0 % 000 uopjew.od o|jeso 91 uonew.od oj|elQ | ¥0S-ESTLY
%0 % 600 % 000 uonewJod o|jeso 91 uohjewlof o|jeJ0 | €0S-€ST1LV
%0 . L0°0 . 000 auojspues e300\ 1 auolspues 800N | Z0S-ESTLY
%0 % L0°0 % 000 auolspues e300\ §7 duojspues e300 | TOS-ESTLY
%0 % L0°0 % 000 auolspues e800A G auoispues e800Al | 00S-€S1LY
%0 % 9¢'0 % 000 auoispues uonny Jaddn 611 auoispues uonnH Jaddn | 66%-€STLY
%0 % 8C°0 % 000 auolspues uonnH Jamo 0¢1 2UOlSpuUeS UOHINH JaMOT | 861-ESTLY
%0 % S0°0 % 000 uolew.od |18ung #7] uonewwod [18ung | £6%-€S1LV
%0 % 90 % 000 9UO0lSpues UOINH JaMOoT 0T Quojlspues UonnH Jamo | 96%-eS1LY
%0 % 110 % 000 suo3spues epunwesaqqnd /1 auolspues epunwessqqny | Sev-ESTLY
%0 % Al % 000 Quo3spues epunwesaqqns /1 Quo3spues epunwessqqny | y6v-ESTLY
%0 . vv°0 . 000 3UOISpUBS BPUNWEISGAND /] auO3IsSpueS BPUNWEIBAAND | E61-ESTLY
%0 . 06°0 . 000 3UOISpUBS UOKINH JaMOT 071 3UOISPUES UOIINH JIMOT | Z6Y-ESTLY
%0 % 900 % 000 uoljew.o4 ojjeJQ 91 uoljewJod oj|eJO | T6V-ES1LV
%0 % 10 % 000 uoljew.o4 ojjeJQ 91 uoijew.og ojjedQ | 06¥-€ST1LV
%0 % 800 % 000 uoljewod |18ung #7 uonewwod [18ung | 68%-€S1LY
%0 . 100 . 000 QUO1SpuUES EpUNWEISIIND /] QuOo1SpueS epunwelaqgny | 88Y-€ST1LY
%0 % T0°0 % 000 suolspues epunwessaqqnd /1 suo3spues epunwessqqny | /8y-ESTLY
%0 % LT°0 % 000 uonjew.od o|jeso 91 uonew.od ojjelQ | 987-€STLY
%0 % 8¢'0 % 000 uonjew.od o|jeso 91 uonew.od ojjelQ | S87-ESTLY
%0 . L00 . 000 auolspues eS00|A §1 auojspues e300 | ¥8F-ESTLY
%0 % 0co % 000 uonewJod o|jeso 91 uohjewlod o|jeJQ | €8¥-€S1LV
%0 . 120 . 000 auojspues uonnH Jaddn 611 suoispues uonny 4addn | Z8y-€S1LY
%0 % 10 % 000 auoispues uonny Jaddn 611 auoispues uonnH Jaddn | T8Y-ESTLY
erslosso | popes | Wlwmopmeia | ZERS e e e T, s
:o_usm_b:ou 1988111 SnREInwng 1988111 Ajup 129foud JuawWssassy 3oeduw o .

JUBWISSassy 1edw| aiog Jarempunolo - Al Xipuaddy

1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




¢C0¢ 4290100 CIVTILTOTXA
6T-Al 23ed xo0p-edwiaiog Al Xipuaddy
%0 . L0°0 . 000 auoispues e300 §1 auolspues e300N | ZES-ES1LY
%0 . ST . 000 auolspues uonny Jaddn 611 suoispues uonny Jaddn | TES-€SILY
%0 . 600 . 000 uonewJod ojeJ0 91 uonew.od ojjeJ0 | 0ES-ESTLY
%0 . L0°0 . 000 auoispues e300\ §1 auolspues 00N | 6ZS-€STLY
%0 . 600 . 000 auojspues e300\ 1 auolspues 00N | 8ZS-ESTLY
%0 . 600 . 000 auojspues e300 1 auolspues 800N | £TS-ESTLY
%0 . 600 . 000 auojspues e300 §1 auojspues e300\ | 9ZS-ESTLY
%0 . 600 . 000 auolspues e300\l §1 auojspues e300\ | GZS-ESTLY
%0 . 900 . 000 uolew.o4 18ung 1 uonew.od |18ung | ¥2S-€S1LY
%0 » S0°0 . 000 uonew.od oj|elQ 91 uonew.od ojjeJ0 | €2S-€S1LY
%0 . 600 . 000 auoispues e300\ §1 auolspues e00N | ZZS-€S1LY
%0 . 200 . 000 auolspues epunwesagang /1 auojspues epunwielaqqny | TZS-€S1LY
%0 . 200 . 000 auolspues epunwesdqano £ auolspues epunwesaqqny | 0ZS-€S1LY
%0 . v€'0 . 000 9UOISPUES UOWNH J9MOT 071 BUOISPUES UOYINH JBMOT | ETS-ESTLY
%0 . 810 . 000 auolspues uonnH Jaddn 617 auolspues uonnH Jaddn | 8TS-€STLY
%0 . 6T°0 . 000 9UOISPUES EPUNWEISGYND /] auolspues epunwesdqqny | LTG-€S1LY
%0 . 80°0 . 000 auojspues e300 1 auolspues 00N | 9TS-ESTLY
%0 . 600 . 000 auolspues e300\l §1 auojspues e300 | STS-ESTLY
%0 . L0°0 . 000 auolspues e300\l §1 auojspues e300 | ¥TS-ESTLY
%0 . v1°0 . 000 auolspues epunwesagang /1 auojspues epunwiesaqqno | €1S-€S1LY
%0 . 80°0 . 000 auoispues e300 §1 auolspues eS00N | ZTS-€S1LY
%0 . 800 . 000 auoispues e300\ §1 auolspues e300 | TTS-€S1LY
%0 . 800 . 000 auoispues e300\ §1 auolspues e00N | OTS-€STLY
%0 . 90°0 . 000 auoispues e300\ §1 auolspues 800N | 60S-€STLY
%0 . 000 . 000 auojspues e300\ 1 auolspues e800N | 80S-€STLY
%0 . iZ4Y . 000 uonew.od oj|elQ 91 uonew.od ojjeJ0 | LOS-ESTLY
erieloiars | papeme | Whumopweia | TEOC el uerieuisos RO e
:o_usm_b:ou 1988111 SnREInwng 1988111 Ajup 129foud JuawWssassy 3oeduw o .

JUBWISSassy 1edw| aiog Jarempunolo - Al Xipuaddy

1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




€¢0¢ 1990120 CIVTLTOTXAd

0z-Al 28ed xo0p-edwiaiog Al Xipuaddy
%0 . 600 . 000 auoispues e300 §1 auolspues e300N | 85S-€S1LY
%0 . 0T'0 . 000 auoispues e300\ G1 auolspues eS00N | £GS-€STLY
%0 % 800 % 000 auoispues eS00\ §1 auolspues eS00IN | 9G5-€STLY
%0 % 1T°0 % 000 uonew.od ojje4o 91 uonew.od ojjeJ0 | SSS-ESTLY
%0 . 600 . 000 auolspues eS00|A §1 auoispues e300\ | ¥SS-ESTLY
%0 . vT°0 . 000 9UOISPUES EPUNWEISGYND /] dUOISpUES BPUNWEISQND | €5G-ESTLY
%0 . 910 . 000 duolspues uonnH 4addn 617 suoispues uonny 4addn | ZSS-€ST1LY
%0 . S0°0 . 000 uonewJod 18ung {1 uonewuod 18ung | TSSG-€STLY
%0 . 90°0 . 000 uonewJod ojeJo 91 uoiewJod ojjel0 | 0SS-ES1LY
%0 . 6T°0 . 000 auolspues uonny Jaddn 617 suojspues uonnH 4addn | 6¥5-€ST1LY
%0 % S0°0 % 000 uonewJod 18ung i1 uonewJod |18ung | 8vS-€S1LV
%0 % S0°0 % 000 uonewJod 18ung i1 uonewJoq |18ung | /yS-€ST1LY
%0 % 600 % 000 auoispues e300 §1 auolspues 300N | 9¥S-€STLY
%0 . 800 % 000 uonewJo ojeJo 91 uonew.od ojjeJ0 | SPS-ESTLY
%0 . L0°0 . 000 uonewJo ojeJo 91 uonew.od oj[eJ0 | ¥rS-€STLY
%0 " 0T°0 " 000 suolspues e300\ §7 duolspues e300 | €¥S-€STLY
%0 . S0°0 . 000 auolspues e300\ §7 auoispues e300 | Z¥S-€STLY
%0 . 910 . 000 auolspues uonnH Jaddn 617 suojspues uonnH 4addn | TyS-€ST1LY
%0 . LT0 . 000 auolspues uonnH Jaddn 617 suojspues uonnH 4addn | OvS-€ST1LY
%0 . LT°0 . 000 auolspues uonny Jaddn 617 suojspues uonny 4addn | 6€S-€ST1LY
%0 % 900 % 000 uoneuwiod ojje40 91 uoiewJod ojjel0 | 8€S-ES1LY
%0 % 610 % 000 auoispues uonnH Jaddn 611 auolspues uonnH Jaddn | LES-ESTLY
%0 . 91’0 . 000 auo3spues uounH Jaddn 611 SUO)ISpuUES UONINH Jaddn | 9ES-ESTLY
%0 . 0T'0 . 000 auoispues e300\ §1 auolspues 00N | GES-ESTLY
%0 . LT°0 . 000 auojspues uonnH Jaddn 611 suoispues uonny 4addn | yES-ESILY
%0 . L0°0 . 000 auolspues e300\ S duolspues e300|A | €E€S-ESTLY
erieloiars | papeme | Whumopweia | TEOC el uerieuisos SRR e
:o_usm_b:ou 1988111 SnREInwng 1988111 Ajup 129foud JuawWssassy 3oeduw o .
JUBWISSaSSY 1edw| 210g J91eMPUNOJD - A| XIpuaddy 103[0ud seo € ageis sejy

10day 4218 6S0T ALY p11 A1d AS13u3 xauas




¢C0¢ 4290100 CIVTILTOTXA
TZ-Nl 28ed xo0p-edwiaiog Al Xipuaddy
%0 . 0T'0 . 000 auoispues e300 §1 auolspues e300 | ¥8S-€S1LY
%0 . 600 . 000 uonew.od oj|esQ 91 uonew.od ojjed0 | €8S-ES1LY
%0 ” 110 » 000 uoljew.o4 18ung 7 uonewJoq |18ung | 78S-€S1LV
%0 . 110 » 000 auolspues epunwesdqang /1 auolspues epunwesaqqny | T8G-€S1LY
%0 . TT°0 » 000 9UOISPUES EPUNWEISGYND /] auolspues epunwesdaqqny | 085-€S1LY
%0 » TT°0 » 000 auolspues eS00|A §1 auojspues e300 | 6/S-€STLY
%0 . €0°0 . 000 auolspues e300\l §1 auojspues e300\ | 8/S-ESTLY
%0 . 200 . 000 uonew.od oj|elQ 91 uonew.od oj[eJ0 | LLS-ESTLY
%0 . LT0 . 000 auoispues uonnH Jaddn 611 auo3spues uoiny Jaddn | 9/5-€S1LV
%0 » 900 . 000 uolew.o4 ejjiquinjjem - €1 uonew.od ejjiquin|lem | SLS-€STLY
%0 . 800 . 000 auoispues e300\ §1 auoispues 800N | 7/S-ESTLY
%0 . 1T°0 . 000 auoispues e300\ §1 auolspues 00N | €/£S-€S1LY
%0 . ¥0'0 » 000 uonew.od oj[eJ0 91 uonew.o4 of[edo | ¢/S-ES1LY
%0 » S0°0 » 000 uoljew.od oj|elQ 91 uonew.o4 ofjedo | TLS-ESTLY
%0 . S0°0 . 000 uonew.od oj|el0 91 uonew.o4 of[ed0 | 0/S-ESTLY
%0 . S0°0 - 000 uoneuw.od ojjelQ 91 uonew.o4 ofjed0 | 695-€S1LY
%0 . 0T'0 » 000 auolspues e300\l §1 auojspues e300\ | 895-ESTLY
%0 . IT°0 . 000 uolew.o4 18ung 1 uonew.od |18ung | £95-€S1LV
%0 . €0°0 . 000 uonew.od oj|elo 91 uonew.od ojjeJ0 | 995-€S1LV
%0 . ¥0'0 . 000 auolspues e300\l §1 auoispues e300 | G9S-ESTLY
%0 . 900 » 000 auoispues e300 §1 auolspues 00N | ¥95-€S1LY
%0 . 110 . 000 uonew.o4 oj|esQ 91 uonew.od ojjed0 | €9S-€S1LY
%0 . 91’0 . 000 auo3spues uounH Jaddn 611 SuO)Spues UoINH Jaddn | Z95-ESTLY
%0 . 0T'0 . 000 auoispues e300\ §1 auolspues 00N | T9S-ESTLY
%0 . 170 . 000 uonewJod [18ung 11 uonewuod |18ung | 095-€S11Y
%0 . 200 . 000 uonew.od oj|elQ 91 uonew.od ojjeJ0 | 6SS-ESTLY
erieloiars | papeme | Whumopweia | TEOC el uerieuisos SRR e
:o_usm_b:ou 1988111 SnREInwng 1988111 Ajup 129foud JuawWssassy 3oeduw o .

JUBWISSassy 1edw| aiog Jarempunolo - Al Xipuaddy

1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




720 4990190 ZIVILIO0TXA
7Z-N\l 28ed xo0p-edwiaiog Al Xipuaddy
%0 . [AN1) . 000 auoispues e300 §1 auolspues e300 | TT9-€S1LY
%0 % cTo % 000 uolew.od |18ung #7] uonewuod |18ung | 0T9-€S1LY
%0 % 110 % 000 auolspues e300\ G auoispues e300 | 609-€STLY
%0 % 110 % 000 auolspues e300\ §7 auolspues eS00|A | 809-€STLY
%0 . 0T'0 . 000 auojspues uonunH Jaddn 611 auoispueg uonnH 4addn | £09-€S11Y
%0 % 110 % 000 auolspues e300\ §7 duolspues eSO | 909-€STLY
%0 % 00 % 000 auolspues e800A G auoispues e800A | G09-€S1LY
%0 % €00 % 000 auolspues e800A G auoispues e800N | ¥09-€S1LY
%0 % €00 % 000 auolspues e300 A G auoispues e800A | €09-€S1LY
%0 % 0T'0 % 000 auolspues e800A G auoispues e800A | Z09-€STLY
%0 % cTo % 000 uolew.od |18ung #1] uonewuod |18ung | T09-€S1LY
%0 % 110 % 000 auolspues e300\ G auoispues eS00|Al | 009-€STLY
%0 % 100 % 000 Quo3spues epunwesaqqns /1 Quo3spues epunwessqqny | 66S-€STLY
%0 . SL°0 . 000 auo3spues s21d1d3ld ¥T1 auojspues a21ddald | 86S-ESTLY
%0 x 1T°0 x 000 auoispues e300\ §1 auoispues e300\ | £6S-€STLY
%0 % 0T'0 % 000 uoljewuod |18ung #7] uonewwod [18ung | 965-€S1LV
%0 % 0T'0 % 000 auolspues e800A G auoispues e800N | G6S-€STLY
%0 % 910 % 000 Suo3spues epunwessaqqnd /1 suo3spues epunwelsqqny | 6S-€STLY
%0 % 1o % 000 uolewod |18ung #1] uonewwod |18ung | €65-€S1LV
%0 % 1o % 000 uolew.od |18ung #7 uonewod |18ung | Z6S-€S11V
%0 % 700 % 000 uolew.od |18ung #1] uonewuod |18ung | T65-€S1LY
%0 % 100 % 000 Quolspues epunwelaqqng /7 Quojlspues epunwedaqqng | 065-¢S1LY
%0 % €00 % 000 uonewJod o|jeso 91 uoijewlof o|jeJ0 | 685-€ST1LV
%0 % €00 % 000 uonewJod o|jeso 91 uohjewlod ojjeJQ | 885-€ST1LV
%0 . 170 . 000 auojspues e300\ 1 auolspues 800N | 985-€STLY
%0 % 0T'0 % 000 auolspues e800A G auoispues e800N | §8S-€STLY
erslosso | popes | Wlwmopmeia | ZERS e e e T, s
:o_usm_b:ou 1988111 SnREInwng 1988111 Ajup 129foud JuawWssassy 3oeduw o .

JUBWISSaSSY 1edw| 210g J91eMPUNOJD - A| XIpuaddy
1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




7207 129010 ZIVILIO0TXA
€¢-N\l 98ed xo0p-edwiaiog Al Xipuaddy
%0 . 090 . 000 auo3spues 221d1d3ld ¥ auoispues ad1ddald | LE9-€STLY
%0 x 19°0 - 000 auo3spues 221d1d3ld ¥ auojspues ad1ddald | 9€9-€STLY
%0 . 1T°0 . 000 wniAnjie - 17 SIUBWIPSS 210Z0Ud) | SE9-ESTLY
%0 . €0°0 . 000 uonewJod (18ung 11 uonewlod [18ung | ¥€9-€S1LY
%0 . 19°0 . 000 auoispues a21d1d3ld ¥T1 auojspues ad1ddald | €€9-€STLV
%0 . 190 . 000 auolspues a21d1d31d $71 auolspues a21d1daid | ZE9-ESTLY
%0 . ¥0°0 » 000 auojspues e300 §1 auolspues 00N | TE9-€STLY
%0 % 700 % 000 auolspues e800A G auoispues e800A | 0€9-€S1LY
%0 % 0T'0 % 000 wnianjy - 71 WNIAN||Y J3Yl0 | 6¢9-€S1LY
%0 % 290 % 000 auolspues ad1d1dald ¥ auojspues ad1ddaid | 829-€STLY
%0 % 290 % 000 auolspues ad1d1dald ¥ auolspueg adididald | £Z9-ES1LY
%0 % €00 % 000 uonjew.od o|jeso 91 uoijew.od o|jedQ | 9¢9-€S1LV
%0 % 01’0 % 000 uoljew.od |18ung #7] uoiewlod [18ung | GZ9-€S1LY
%0 . S9°0 . 000 auo3spues s21d1d3ld ¥T1 auoispues a21ddald | ¥Z9-€STLY
%0 x 990 x 000 auoispues a21d1d3ld ¥T1 auoispues a21ddald | €79-€ST1LV
%0 % 990 % 000 auojspues ad1d1daid ¥71 auojspues ad1ddaid | 72¢9-€S1LY
%0 % £9°0 % 000 auojspues ad1d1daid ¥71 auojspues ad1daid | TZ9-€S1LY
%0 % £9°0 % 000 auolspues ad1d1dald ¥ auojspues ao1ddaid | 029-€S1LY
%0 » 69°0 . 000 auo3spues 201d1d3.d 171 auolspues s21d1931d | 6T9-ES1LY
%0 % €10 % 000 uolew.od |18ung #7 uonewwod |18ung | 8T9-€S11V
%0 . €0°0 . 000 auolspues e300\l §1 auojspues eS00IN | LT9-ESTLY
%0 . 0.0 . 000 auo3spues 2a1d1d3ld ¥ auojspues ad1ddald | 9T9-ESTLY
%0 x 690 x 000 auoispues s21d1d3ld ¥T1 auojspues ad1ddald | ST9-ESTLY
%0 . 600 . 000 auojspues uonnH Jaddn 611 auoispues uonny Jaddn | $19-€S11Y
%0 . 600 . 000 auojspues uonnH Jaddn 611 suoispues uonnH 4addn | €19-€S11Y
%0 % 1o % 000 auolspues e800A G auoispues e800N | ZT9-€S1LY
erslosso | popes | Wlwmopmeia | ZERS e e e T, s
:o_usm_b:ou 1988111 SnREInwng 1988111 Ajup 129foud JuawWssassy 3oeduw o .

JUBWISSassy 1edw| aiog Jarempunolo - Al Xipuaddy

1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




720T 499010 TIVILTOTXA
¥2-Al 93ed xo0p-edwiaiog Al Xipuaddy
%0 x SS°0 - 000 auo3spues 221d1d3ld ¥ auoispues ad1ddald | €99-€S1LV
%0 % 800 % 000 wnian|v - 11 WNIAN[IY 13410 | ¢99-€S1LV
%0 % 950 % 000 auojspues a21d1dald ¥ auolspues a01didald | T99-ESTLY
%0 . 60°0 . 000 wniAn|y - 71 WwNIAN|Y 13410 | 099-€S1LY
%0 . €T°0 . 000 3UO3ISpUBS BPUNWEISGAND /] auo3spues epunwesaqqnD | 659-€ST1LY
%0 . €T°0 . 000 2UOISPUES BPUNWEISGQND /7] dUOISpUES BPUNWEIRAQND | 8S9-ESTLY
%0 . €T°0 » 000 9UOISPUES EPUNWEISGYND /7] auolspues epunwesdqqny | £59-€STLY
%0 % 850 % 000 auojspues ad1d1daid ¥71 auojspues ao1ddaid | 959-€S1LY
%0 . €00 . 000 auoispues e300\ S auoispues e300\ | SS9-ESTLY
%0 . LS°0 x 000 auolspues 201d1d3.d 171 auolspues s01d193ld | #S9-ES1LY
%0 . 800 . 000 QuOoISpuUeS epuNwWelaqgny /1 QuUOo31SpuUeS epunwelaqqny | £€59-€STLV
%0 . 850 . 000 auoispues 221d1daud 21 auojspues 201d1daud | 259-€S1LV
%0 . 850 . 000 auo3spues sa1d1d3ld ¥T1 auoispues a21d19a.d | TS9-€STLY
%0 . 650 . 000 auo3spues s21d1d3ld ¥T1 auojspues a21ddald | 059-€STLY
%0 x 650 x 000 auoispues a21d1d3ld ¥T1 auoispues a21ddald | 679-€STLY
%0 % 600 % 000 wninn|y - 71 WNIAN|Y JI9Y10 | 819-€ST1LV
%0 % 600 % 000 wnianjy - 71 WNIAN|Y JI9Y10 | LV9-€ST1LV
%0 % 090 % 000 auojspues ad1d1daid ¥71 auojspues ao1ddaid | 9%9-€S1LY
%0 » 09°0 . 000 auo3spues 201d1d3.d 171 auolspues s01d1931d | S¥9-ES1LY
%0 % SO0 % 000 uolew.od |18ung #7 uonewwod |18ung | #¥9-€S11V
%0 % ST'0 % 000 suolspues epunwessaqqnd /1 suolspues epunwessqqny | €9-€STLY
%0 . 090 . 000 auo3spues 2a1d1d3ld ¥ auoispues a21d19a4d | ZH9-€STLY
%0 x 650 x 000 auoispues s21d1d3ld ¥T1 auojspues a21dald | TH9-€STLY
%0 % 110 x 000 wnian|v - 11 WNIAN||Y JaYl0 | 0v9-€S1LY
%0 % 090 % 000 duojspues 221d1d3.1d ¥ duolspues 1d1d31d | 6£9-ESTLY
%0 % 19°0 % 000 auojspueg ad1d1daid ¥71 auojspues ad1daid | 8€9-€S1LY
erieloiars | papeme | Whumopweia | TEOC el uerieuisos SRR e
:o_usm_b:ou 1988111 SnREInwng 1988111 Ajup 129foud JuawWssassy 3oeduw o .

JUBWISSassy 1edw| aiog Jarempunolo - Al Xipuaddy

1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




€¢0¢ 1990120 CIVTLTOTXAd

GZ-Nl 28ed xo0p-edwiaiog Al Xipuaddy
%0 % L0°0 % 000 wnianjje - 77 SIUBWIPSS d10Z0U3) | 069-ES1LY
%0 % L0°0 % 000 wnian|v - 11 WwniAN(Y 13410 | 689-€S1LV
%0 % L0°0 % 000 wnian|v - 11 WnIAN(IY 13410 | 889-€S1LV
%0 % L0°0 % 000 wnian|v - 11 WNIAN[IV J3Y10 | £89-€STLV
%0 % 800 % 000 wnianjie - 77 SIUBWIPSS 210Z0Ud) | 989-€ST1LY
%0 % 800 % 000 wniAn|y - 71 WNIAN|Y JI9Y10 | §89-€STLV
%0 % 800 % 000 whniAnjje - 77 SIUSWIPIS 210Z0U’) | $789-ESTLV
%0 % L0°0 % 000 wnianjy - 71 WNIAN||Y J9Yl0 | €89-€S1LV
%0 % L0°0 % 000 wnianjy - 71 WNIAN|Y J9Yl0 | ¢89-€S1LV
%0 % L0°0 % 000 whniAnje - 77 SIUBWIPaS 210Z0U’) | TBI9-ESTLY
%0 % L0°0 % 000 wniAn|y - 11 WwniAN(Y 13410 | 089-€S1LY
%0 % 800 % 000 wnian|y - 11 WNIAN(IV 13410 | 6£9-€S1LV
%0 % 800 % 000 wnian|v - 11 WNIAN[IY J3Y10 | 8L9-€S1LV
%0 . €00 . 000 auoispues e300\ 1 auolspues 800N | £/9-€STLY
%0 . 200 . 000 uonew.o4 [18ung 1 uonewJod |18ung | 9/9-€S11V
%0 % 00 % 000 uoljewuod |18ung #7] uonewwod [18ung | G/9-€S11V
%0 . 150 . 000 auolspues 221d1931d $71 auolspues 221d1aud | /9-€STLY
%0 » ¥5°0 . 000 auo3spues 201d1d3.d $71 suolspues s01d1934d | 2/9-€S1LY
%0 » ¥5°0 . 000 auo3spues 201d1d3.d 171 suolspues s01d1934d | T/9-€S1LY
%0 % €50 % 000 auojspues ad1d1daid ¥71 auojspues ao1ddaid | 0£9-€STLY
%0 % €90 % 000 auolspues ad1d1dald ¥ auolspueg a01didald | 699-€S1LY
%0 . €10 . 000 uonewJo4 uaaidiang saddn 11 uoljewJo4 uaaldiang saddn | 899-€S11V
%0 . S0°0 . 000 uolew.od |18ung #7 uonewuod [18ung | £99-€S11V
%0 % €50 % 000 duoyspues a21d1d3.d ¥ auolspues 201d1dald | 999-€ST1LY
%0 % €50 % 000 duojspues 221d1d3.1d ¥ duolspues 21d1d31d | §99-€STLY
%0 % S0 % 000 auojspueg ad1d1daid ¥71 auojspues ad1ddaid | ¥99-€S1LY
Nw Mwﬂ_““‘_ v“w w.> WM__.MM_xMu (w) umopmeiq - h“w_wo“xm :Bh_w:\,w,m‘_n_ L uonNquUNY Jajinby al Xauas
:o::m_b:ou 1988111 SnREInwng 1988111 Ajup 129foud JuawWssassy 3oeduw o .
JUBWISSaSSY 1edw| 210g J91eMPUNOJD - A| XIpuaddy 103[0ud seo € ageis sejy

10day 4218 6S0T ALY p11 A1d AS13u3 xauas




720T 499010 TIVILTOTXA
9z-\| 98ed xo0p-edwiaiog Al Xipuaddy

%0 . 000 . 000 auoispues e300 §1 auolspues e300N | 9TL-€S1LY
%0 . 000 . 000 auolspues e300\ §1 auolspues eS00A | STL-ESTLY
%0 % 900 % 000 wnian|v - 11 WNIAN||Y J3Yl0 | ¥TL-ESTLY
%0 % 900 % 000 wnian|v - 11 WNIAN||Y JBYl0 | €TL-ESTLY
%0 % T0°0 % 000 uolew.o4 |18ung #7] uonew.od 13ung | ZT/-€S1LY
%0 % 100 % 000 uolewo4 |18ung #7 uonewuod j13ung | TT/-€S1LY
%0 % T0°0 % 000 auoispues eS00\ G auoispues e800N | OTL-€STLY
%0 % 900 % 000 whniAnje - 77 SIUSWIPIS 210Z0U3) | 60L-ESTLV
%0 % L0°0 % 000 wnianjy - 71 WNIAN||Y J9Yl0 | 80L-€STLVY
%0 % L0°0 % 000 wnian|y - 11 WNIAN|Y JI9Y10 | LOL-ESTLV
%0 % L0°0 % 000 wnianjie - 77 SIUBWIPSS d10Z0U3) | 90L-ESTLY
%0 % L0°0 % 000 wnianjie - 77 SIUBWIPSS d10Z0Ud) | SOL-ESTLY
%0 % L0°0 % 000 wnian|v - 11 WNIAN||Y J3Yl0 | ¥0L-ESTLY
%0 % L0°0 % 000 wnian|v - 11 WINIAN||Y JBYl0 | €0L-ESTLY
%0 % L0°0 % 000 wnianjie - 77 SIUBWIPSS d10Z0Ud) | COL-ESTLY
%0 % L0°0 % 000 wninn|y - 71 WNIAN|Y J9Y10 | TOL-ESTLV
%0 % L0°0 % 000 wnianjy - 71 WNIAN|Y J9Y10 | 00L-€STLV
%0 % L0°0 % 000 wnian|y - 11 WNIAN|Y JI9Yl0 | 669-€S1LV
%0 % L0°0 % 000 wniAn|y - 11 WNIAN||Y 19410 | 869-€S1LV
%0 % £L0°0 % 000 wnian|y - 11 WNIAN|Y JI9Y10 | L69-€STLVY
%0 % L0°0 % 000 wnianjje - 77 SIUBWIPSS d10Z0Ud) | 969-EST1LY
%0 % S0°0 % 000 uoljew.od |18ung #7] uonewlod 18ung | G69-€S1LY
%0 % L0°0 % 000 wnian|v - 11 WNIAN||Y JBYl0 | #69-€S1LY
%0 % L0°0 % 000 wnianjie - 77 SIUBWIPAS d10Z0Ud) | €69-EST1LY
%0 % L0°0 % 000 wnianjie - 77 SIUBWIPSS 210Z0Ud) | ¢69-ES1LY
%0 % L0°0 % 000 whniAnjje - 77 SIUBWIPSS 210ZOUd) | T69-ES1LY

% 9A13R|NWN aAlenwn 23[ou w

\wu ﬁww:_t % .aw_ 99X > (w) umopmeiq uw rw“_x EsoA >w§_ uoneLulod uonnqNy 134inb Xaud

foid } papaax3 annenwiny pap E| pmeiqg JuBWssassy 1oeduw] 11NqUNY J3jInby al S
uonnquuo) 1988111 1988111 Ajup 129foud

JUBWISSassy 1edw| aiog Jarempunolo - Al Xipuaddy

1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




7207 129010 TIVILTOTXA
£2-N\l 98ed xo0p-edwiaiog Al Xipuaddy
%0 . 000 . 000 uollewIo4 3UIN0GISSM 81 uonewJo4 BUINOGISIM | EVL-ESTLY
%0 . 000 . 000 auolspues yoq3uuds uaddn - 61 auoilspues yoqduuds saddn | Ty/-€ST1LV
%0 % 000 % 000 uo3spues epunwesaqqnd /1 Quo3spues epunwessqqny | Ov/-€STLY
%0 . 00°0 . 000 uoljew.o4 oj[eJQ 91 uopew.o4 oj[ed0 | 6EL-ESTLY
%0 . 000 . 000 3UO3ISpUBS BPUNWEISGAND /] aUO3IsSpueS BpPUNWEIAGAND | 8E/-ESTLY
%0 . 000 . 000 UO[IeW.IOS 3UJNOQISS/ 81 uoiewIo4 3UINOGISAMW | LEL-ESTLY
%0 . ¥1°0 x 000 uoljew.od JaquidAe|ooN S7 uorjew.od Jaquidhe|ooN | 9EL-ESTLY
%0 % 000 % 000 Uollewlio4 auinoqisa\ 81 uoewJ o4 suwINoqIsa\ | SEL-ESTLV
%0 . 000 . 000 auoispues yoqduuds Jaddn - 61 suolspues yoqauuds Jaddn | yEL-ESTLY
%0 . 000 . 000 auoispues joqdupids Jaddn - 61 auolspues yoqsuuds Jaddn | €€£-€STLY
%0 - 000 . 000 auolspues o0q3ulids 1addn - 61 auolspues joqsulids addn | ZEL-€STLY
%0 % €10 % 000 wnianjly - 11 WNIAN[IV J3Y10 | TEL-ESTLVY
%0 % 110 % 000 wnian|v - 11 WNIAN[IY J3Y10 | 0EL-ESTLV
%0 % 800 % 000 wnian|v - 11 WNIAN[IV J3Y10 | 6CL-€STLVY
%0 % 800 % 000 wniAn|v - 11 WNIAN[IV J3Y10 | 8TL-ESTLV
%0 % 800 % 000 wninn|y - 71 WNIAN|I JBY30 | LCL-ESTLV
%0 % 800 % 000 wnianjy - 71 WNIAN||Y J3Yl0 | 9¢L-ESTLVY
%0 % 800 % 000 wnianjly - 11 WNIAN||Y J3Yl0 | SCL-ESTLY
%0 % 1o % 000 wnianjly - 11 WNIAN||Y J3Y10 | ¥¢L-ESTLY
%0 % 000 % 000 uolew.od |18ung #7 uonewwod |18ung | €Z/-€S11V
%0 % 000 % 000 917 03 #T7 WOJ} UMOPMEID "XEIA S9INSES|Al |BOD YEPUBN[JIMOT | ZTCL-ESTLY
%0 % L0°0 % 000 wnian|v - 11 WNIAN[IV J3Y10 | TTL-ESTLVY
%0 % 100 % 000 uonewJod o|jeso 91 uohjewlod o|jedQ | 0¢L-€S1LV
%0 . 200 . 000 auoispues e300\ §1 auolspues 00N | 6TL-ESTLY
%0 . 000 . 000 auojspues e300\ 1 auolspues 00N | 8TL-€STLY
%0 % 000 % 000 auolspues e800A G auoispues e800N | LT/-€STLY
erslosso | popes | Wlwmopmeia | ZERS e e e T, s
:o_usm_b:ou 1988111 SnREInwng 1988111 Ajup 129foud JuawWssassy 3oeduw o .

JUBWISSassy 1edw| aiog Jarempunolo - Al Xipuaddy

1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




€¢0¢ 1990120

CIVTLTOTXAd

8¢-N\l 98ed xo0p-edwiaiog Al Xipuaddy
%0 % 600 % 000 wniAn|y - 11 WnIAN|V 413410 | SLL-ESTLY
%0 % 010 % 000 wniAny - T WNIAN|Y J3Y10 | #£L-€STLY
%0 % 110 % 000 wniAn|v - 11 WNIAN|IY Y30 | €£L-€STLY
%0 . 100 . 000 auoispues eS00 A G auojspues eS00N | £9/-€ST11V
%0 . 910 . 000 uonew.o4 JaquiaAel00N ST uonewod J3quisARI0ON | 99/-ESTLY
%0 . 00°0 - 000 uoI1eW.I0S 3UINOQISaM 81 UONBWLIOH BUINOYISIM | S9/-ESTLY
%0 x ¥0°0 x 000 Uo[1eW IO US34849A7 JaMOT €71 uolew.o4 U94849n3 JoMOT | $9/-€STLV
%0 . 000 » 000 auolspues epunwelagqgng /1 auolspues epunwelaqgno | £9/-€S11Y
%0 » 000 N 000 2uolspues epunwielaqgng /1 auolspues epunwelaqqno | z9/-€S11Y
%0 . 000 x 000 auolspues epunwielaqgng /1 auolspues epunwelaqgno | T9/-€S1LY
%0 % 000 % 000 uoew.o4 sauInoqissa 81 UOIlBWJOH SUJINOQISSM | 09L-ESTLY
%0 . 000 . 000 auolspues yoqduuds uaddn - 61 auoilspues yoqduuds saddn | 65/-€ST1LY
%0 % 000 % 000 auolspues yoqsulds Jaddn - 61 auolspues yoqauuds Jaddn | 85/-€S1LY
%0 . 00°0 . 000 uolew.od oj[elQ 91 uonew.o4 of[ed0 | £SL-€STLY
%0 % 000 % 000 uoljew.o4 3UINoqisaM 81 uoljew.o4 auInoqisap\ | 95/-€S11V
%0 % ST % 000 dnoug uemay /71 dnoip uemay | $S/-€STLV
%0 % 000 % 000 UOljewlo4 auInoqiss\ 81 UoewJ o4 sUINOqIsa\ | €SL-ESTLV
%0 % 000 % 000 uollewlio4 auinoqisa 81 UoeW.JO4 SUINOQISaM\ | ¢SL-ESTLY
%0 » 000 x 000 uoleWIO BUINO]IS3M 81 UONEWIO4 BUINOYISIM | TS/-ESTLY
%0 % 000 % 000 uollew.io4 auinoqiss 81 uonewJsod sauInoqissa\ | 0SL-€ST1LY
%0 % 000 % 000 uolewJo4 sauInoqisa 81 UOIBWJOH SUJINOqISaM | 677L-ESTLY
%0 . 00°0 . 000 uoleWI04 3UINOGISaM 81 UONBWIOH BUINOYISIM | 8/-ESTLY
%0 x 000 x 000 uolewWI0S 3UINOGISaM 81 UONBWLIOH BUINOYISIM | L/-ESTLY
%0 % 000 % 000 uoljewJo4 sauJnoqisaM 81 UolleWJO4 SUJINOQISOM | 97/L-ESTLY
%0 % 000 % 000 uoljew.o4 3uInoqisaM 81 uoljew.o4 awInoqisap\ | Sv/-€S11V
%0 % 000 % 000 UOljewlo4 auInoqisa\ 81 uonewJod sauwnoqissm | vL-€S1LV
Qwuw _“MM_““‘_ h..% w.> me__uﬂﬂx“u (w) umopmeiq - h“”.—wom““_xm :Bh_w:\,w,m‘_n_ L uonNquUNY Jajinby al Xauas
:o_usm_b:ou 1988111 SnREInwng 1988111 Ajup 129foud JuawWssassy 3oeduw o .

JUBWISSassy 1edw| aiog Jarempunolo - Al Xipuaddy

1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




¢T0T 129010 CIVTLTOTXAd
6¢-N\l 98ed xo0p-edwiaiog Al Xipuaddy
%0 % 000 % 000 uoijew.od ejjiquinjiep - €1 uoijew.od ejjiqunjjepy | TO8-ES1LV
%0 % 000 % 000 uoljew.lo4 auinoqisam 81 uoljew.o4 auinoqgisap\ | 008-€S1LY
%0 % 000 % 000 uoljew.o4 auInoqisdam 81 uoljew.o4 auinoqisaM\ | 66L-€S1LV
%0 % 000 % 000 uoljew.o4 aUIN0qisdaM 81 uoljew.o4 auinoqisaM\ | 86/-€S1LV
%0 % 000 % 000 uoljew.o4 auinoqissM g1 uoljew.o4 auInoqIsaM\ | L6/-€S1LV
%0 % 000 % 000 uoljew.o4 auinoqisaM g1 uoljew.o4 auinoqisap\ | 96/-€S1LV
%0 % 000 % 000 auolspues e300\ §7 duolspues e300|A | S6L-€STLY
%0 % 000 % 000 uoljew.o4 oj|ed0 91 uoljewlod oj|ed0 | ¥6/-€STLVY
%0 % 000 % 000 uoljew.o4 o||ed0 91 uoljewlod ojjed0 | €6/-€STLVY
%0 % 000 % 000 uoljew.o4 auinoqisaM g1 uoljew.o4 auinoqisap\ | Z6/L-€S1LV
%0 % 000 % 000 uoljew.lo4 auInoqisam 81 uoljew.lod auInoqisaM | T6/L-€S1LV
%0 % 000 % 000 uoljlew.lo4 auInoqisam 81 uoljew.o4 auinoqisap\ | 06£-€S1LV
%0 % 000 % 000 duolspues epunwielaqgng /1 Quolspues epunwiesaqqny | 68/-€STLVY
%0 % 000 % 000 duojlspues epunwelaqqno /1 duojspues epunwelaqgng | 88/-¢S1LVY
%0 % 000 % 000 duojlspues epunwelaqqno /1 duojspues epunwelaqgng | /8/-ES1LY
%0 % 000 % 000 QuOolspues epunwielaqqny /1 duojspues epunwelaqqny | 98/-€STLV
%0 . 000 . 000 auolspues yoqsuuds Jaddn - 61 suolspues yoqsuuds Jaddn | S8/-€STLV
%0 % 000 % 000 uoijew.od ejjiquinjiep - €71 uonewlod ejliquinjiem | v8L-€S1LV
%0 . 000 . 000 auolspues yoqduuds saddn - 61 auoilspues yoqsuuds saddn | €8/-€ST1LV
%0 . 100 . 000 auoispues yoq3uuds Jaddn - 61 auojspues yoqsuuds Jaddn | z8L-€STLY
%0 % 100 % 000 auoispues e300 §1 auolspues eS00IN | T8L-€S1LY
%0 % 900 % 000 wniAn|y - 11 WnIAN|Y 43410 | 08L-€STLY
%0 % L0°0 % 000 wniAn|y - 11 WnIAN|Y J3Y10 | 6£L-€STLY
%0 % L0°0 % 000 wniAn|y - 11 WnIAN|Y J3Y10 | 8LL-€STLY
%0 % L0°0 % 000 wniAn|y - 11 WNIAN|IY Y10 | LLL-€STLY
%0 % 80°0 % 000 wniAn|y - 11 WNIAN|Y J3Y10 | 9£L-€STLY
ervalosago | popems | Wumomeia | el uopeusios T s
:o_usm_b:ou 1988111 SnREInwng 1988111 Ajup 129foud JuawWssassy 3oeduw o .

JUBWISSaSSY 1edw| 210g J91eMPUNOJD - A| XIpuaddy
1ioday U921 650C dLV

103[0ud seo € ageis sejy
P11 A1d AS43u3 xauas




€¢0¢ 1990120 CIVTLTOTXAd

0€-Al 28ed xo0p-edwiaiog Al Xipuaddy
%0 x TTo x 000 1leseq - T 49AeT | 3004 JudWSEq P|O/SNO3USI/JIYdIOWEIBIN | CLL-€STLY
%0 % 800 % 000 leseq-T ‘_w>m._ S320J 1uswaseq U_O\mjowcm_\u_sa‘_oc\_mwws_ TLL-EST1LVY
%0 % L0°0 % 000 ljeseq -1 ‘_w>mj S}20J Juswaseq U_O\mzowcm_\u_r_n_‘_op\cmww_\/_ 0LL-€S11V
%0 . 100 . 000 1jeseq - T JoAe7 | syood juswaseq pjo/snosudi/oiydioweIs|iN | 69/-€ST1LY
%0 % 800 % 000 ljeseq -1 ._w>m._ S)20J juswaseq U_O\mzowcm_\u_sagogmwws_ 89/-€S11V
%0 x 000 x 000 uol1ew.I0d dUINOgISa/ 81 UOiBWIOS BUINOYISOM | OT8-ESTLY
%0 . 000 . 000 uoljewso4 ojje4Q 97 uolew.od ojjel0 | 608-€S1LY
%0 % 000 % 000 uoiewJod ejjilqunjem - €1 uoniewJod ejjilqunjlepn | LO8-ESTLY
%0 % 000 % 000 uoiewJod ejjiqunjem - €1 uoniewJod ej|ilqunjlepn | 908-€S1LY
%0 . 000 . 000 uoljew.od |18ung 1 uonewJod |18ung | G08-€S1LY
%0 " 000 % 000 uonewJod e|jiqun|epm - €1 uonewJod ejjiqun|lep\ | ¥08-€STLY
%0 " 000 % 000 uonewJod e|jiqun|epm - €1 uonewJod e|jiqun|lep | €08-€STLY
%0 . 000 . 000 uoljew.lod [18ung 1 uoiewJod [18ung | Z08-€S1LY
,ﬁuw ““wﬂ_““h v“w w.> WM__UMMxMu (w) umopmeiq - h“w_woh“_xm :Bh_w:\,wa‘_n_ L uonnquY J9jinby al Xxauas
:o_usm_b:ou 1988111 SnREInwng 1988111 Ajup 129foud JuawWssassy 3oeduw o .
JUBWISSaSSY 1edw| 210g J91eMPUNOJD - A| XIpuaddy 103[0ud seo € ageis sejy

10day 4218 6S0T ALY p11 A1d AS13u3 xauas




Senex Energy Pty Ltd. ATP2059 Water Report
Atlas Stage 3 Gas Project Final

APPENDIX V

Stygofauna Assessment

221025R_WaterReportATP2059.docx
DX10171A12 October 2022



Senex - Atlas Stage 3 Gas Project
Stygofauna Pilot Survey

Prepared for ERM
August 2022



\Fisg

}roué?’ter

il

Document Control Summary

Document Revisions

Project Title

Stygofauna Pilot Survey

Senex - Atlas Stage 3 Gas Project —

Project Manager

Dr Timothy Howell

Document Title

FE22007_Atlas3StygoJun2022_V1

Electronic File Name Status Prepared Reviewed Authorised Date
by by by
FE22007_Atlas3StygoJun2022_V1 Draft TDH GLB TDH 23/8/2022
FE22007_Atlas3StygoJun2022_FINAL Final TDH HQT TDH 11/10/2022
Document Distribution
Electronic File Name Status Issued to Format Issued by
FE22007_Atlas3StygoJun2022_V1 Draft Matt Davis MS word TDH
FE22007_Atlas3StygoJun2022_FINAL Final Matt Davis MS word TDH

© Freshwater Ecology Pty Ltd 2022

This document contains confidential information intended for the sole use of Freshwater Ecology’s client and is
intended for publication or circulation to third parties at the sole discretion of the client. The information, concepts
and analysis contained in this document are the property of Freshwater Ecology Pty Ltd. Reproduction, copying
or use of this document in whole or in part without the written permission of Freshwater Ecology Pty Ltd
constitutes an infringement of copyright.

The information presented in this document is deemed by Freshwater Ecology to be reliable and correct at the
time of writing, however, no guarantees are made in respect of the accuracy or completeness of source
information. As this document has been compiled to address the specific needs of our client in respect of their
current project it may not necessarily address the needs or purposes of third parties. Third parties acting on this
information do so entirely at their own risk and Freshwater Ecology Pty Ltd and its employees accept no liability
for any losses or damages incurred as a result of actions taken (or not taken) on the basis of information
contained herein.

Atlas Stage 3 Gas Project - Stygofauna Pilot Survey i



1Féﬁgroué?}ter

il

Table of Contents

Document Control Summary i

1.  Introduction 1
2. General Terminology 1
3. What are Stygofauna? 2
3.1 Ecological Requirements of Stygofauna 3
3.2 Stygofauna Diversity 5
3.3 Potential Impacts on Groundwater and Stygofauna 5
3.4 Knowledge Gaps Regarding Stygofauna 5
4. Sampling Program for Stygofauna 7
5. Project Methodology 11
5.1 Desktop Assessment 11
5.2 Sampling Team 11
5.3 Stygofauna Sampling 11
5.4 Laboratory Processing of Field Samples 12
5.5 Groundwater Quality Sampling 12
6. Results 14
7.  Conclusions and Recommendation 20
8.  References 21
Tables
Table 1: Location of groundwater bores sampled for stygofauna 9
Table 2: Bore Hole Characteristics 10
Table 3: In situ groundwater quality 16
Table 4: Summary of stygofauna sampling effort and sample quality 17
Table 5: Analysis of groundwater samples for the presence of stygofauna 18
Table 6: Images of non-stygofauna taxa collected in samples 19
Figures
Figure 1:  Location of bores sampled for stygofauna 8
Figure 2:  Historical stygofauna sampling within 50 kilometres of the Atlas 3 Project 15

Atlas Stage 3 Gas Project - Stygofauna Pilot Survey ii



1Féﬁgroué?}ter

il

1. Introduction

Senex’s proposed Atlas Stage 3 project is located in the Surat Basin, 20 kilometres south-west of
the town of Wandoan in Queensland. ERM was engaged by Senex manage ecological surveys and
associated approval inputs for the Atlas Stage 3 project. Freshwater Ecology Consulting was
engaged by ERM to undertake the stygofauna sampling component of the surveys.

KCB were engaged by Senex to undertake bore baseline assessment work for the Atlas Stage 3
project and their representatives helped facilitate the stygofauna sampling undertaken by
Freshwater Ecology and described in this report.

Atlas Stage 3 Gas Project - Stygofauna Pilot Survey 1
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2. General Terminology

In Australia, Groundwater Dependent Ecosystems (GDE'’s) are defined as ‘ecosystems which
require access to groundwater on a permanent or intermittent basis to meet all or some of their
water requirements so as to maintain their communities of plants and animals, ecological
processes and ecosystem services’ (Richardson et al. 2011). Not all GDE’s draw on groundwater
directly and not all GDE’s are solely reliant on groundwater.

Six types of Groundwater Dependent Ecosystems have been identified in Australia:

e Terrestrial vegetation that relies on the availability of shallow groundwater.

e Wetlands such as paperbark swamp forests and mound springs.

e River baseflow systems where groundwater discharge provides a significant baseflow
component to the river.

e Aquifer and cave ecosystems where life exists independent of sunlight (this GDE contains
stygofauna and is the focus of the current survey).

e Terrestrial fauna species, both native and introduced, that rely on groundwater as a source of
drinking water.

e Estuarine and near-shore marine systems, such as coastal mangroves, salt marshes and sea-
grass beds, which rely on the submarine discharge of groundwater.

Until recently (mid 1990’s), aquifers were considered to be devoid of life, however, research in
Australia and overseas has highlighted the fact that groundwater systems provide a critical habitat
for a diverse range of aquatic fauna called stygofauna (Hose et al. 2015, Glanville et al. 2016). The
term stygofauna encompasses;

e Stygobionts (stygobites) which are defined as being organisms that are obligate groundwater
inhabitants for their entire life cycle (Sket 2008),

e Stygophiles which are defined as surface-dwelling species that complete some or all of their life
cycle in groundwater (Sket 2008), and

e Stygoxenes which are defined as animals found accidentally in groundwater (Sket 2008).

Typically, it is the stygobionts and stygophiles that are referred to collectively as stygofauna (Hose
et al. 2015) and these definitions will be adopted for this Atlas 3 Project survey.

Atlas Stage 3 Gas Project - Stygofauna Pilot Survey 1



7(F}Eg$oué?’ter

il

3. What are Stygofauna?

Stygofauna are aquatic subterranean animals that are totally groundwater dependent and found
throughout Australian aquifers. Groundwater ecology surveys and studies over the past 30 years in
Australia have identified a diverse range of organisms inhabiting groundwater systems, however,
whilst the groundwater ecosystem is diverse and unique, this ecosystem is probably the least
studied globally. Tomlinson et al. (2008) noted that stygofauna are valued as a biodiversity
resource, as indicators of groundwater ecosystem health and potential providers of ecosystem
services including, nutrient cycling and storage (e.g. carbon, nitrogen, phosphorus), organic matter
cycling and redistribution, water treatment (e.g. filtering water to remove toxins), water regulation
(e.g. increasing the size of interstitial pore spaces to maintain hydraulic flow pathways and
infiltration rates), and mineral weathering and formation.

Stygofauna are morphologically and physiologically different from even closely related surface-
dwelling species having independently evolved common morphological traits such as lacking eyes,
having hardened body parts, lacking body pigments and having worm-like body shapes and
enhanced sensory appendages as an adaption to the groundwater environment (Humphreys
2006). Individuals from 9 of the 17 major stygofauna taxonomic groups identified by Botosaneanu
(1986) have been recorded in the groundwater ecosystems of Queensland with undescribed
families identified across a further 3 taxonomic groups (Nematoda, Rotifera, and Turbellaria).
Groundwater fauna from the 5 remaining taxonomic groups yet to be identified in Queensland
groundwater ecosystems include Decapoda, Polychaeta, Remipedia, Spelaeogriphacea,

and Thermosbaenacea (Glanville et al. 2016). Many of Queensland’s stygofauna communities are
unstudied or understudied hampering both global and local comparisons. Despite this, Europe,
North America and other areas of Australia (e.g. Western Australia) provide the most appropriate
baseline for comparison given the higher survey effort employed in these regions (Deharveng et al.
2009, Halse et al. 2014). While research has identified that eastern Queensland supports
moderately rich stygofauna communities (Hancock & Boulton 2008, Cook et al. 2012, Halse et al.
2014), analysis highlights that this estimate is too low due to the low sampling effort and limited
sampling coverage that largely excludes arid regions and low taxonomic resolution (Glanville et al.
2016).

Many stygofauna communities around the world are dominated by amphipods, copepods, and
isopods (Deharveng et al. 2009, Halse et al. 2014). Queensland stygofauna communities comprise
copepods and isopods in proportions comparable with world averages (Eberhard et al. 2009) and
copepod proportions comparable to experiences in eastern Australia and the Pilbara (Eberhard et
al. 2009, Halse et al. 2014). However, Queensland stygofauna communities differ due to the
dominance of oligochaetes (Eberhard et al. 2009), syncarids (Eberhard et al. 2009) and beetles
(Eberhard et al. 2009). Dissimilar to many other stygofauna communities around the world,
stygofauna communities in Queensland have a low proportion of molluscs (Eberhard et al. 2009).
This compositional feature more closely reflects that of other Australian stygofauna communities
(Hancock & Boulton 2008), including the Pilbara (Eberhard et al. 2009, Halse et al. 2014), than
global experiences. These comparisons are limited by low sampling effort in many regions,
however, the composition of Queensland stygofauna communities is clearly differentiated from that
of most of the world (Glanville et al. 2016).

Atlas Stage 3 Gas Project - Stygofauna Pilot Survey 2
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Stygofauna are adapted to groundwater environments and conditions of constant temperature, no
sunlight, low nutrient and oxygen content, stable water quality and sediments that provide a limited
and narrow pore space (Hose et al. 2015). Stygofauna have low metabolic rates and low
reproductive rates relative to surface species which enables them to survive in the low energy, low
oxygen groundwater environment. Groundwater ecosystems typically have few stygobiont species
at any one locality and consequently low diversity. However, the isolation of aquifers and limited
dispersal abilities of groundwater organisms has created a fauna dominated by short-range
endemic species (Harvey 2002). As stygofauna are adapted to a stable physical and chemical
subterranean environment, and as species often exhibit narrow geographic ranges, even slight
alterations to the groundwater environment (i.e. flow, flux, pressure, level, quality and the transport
of nutrients and organic matter) can result in significant changes to the composition and distribution
of stygofauna communities and even the potential loss of species. The major pressures on
groundwater systems in Queensland, as elsewhere, are from anthropogenic activities (i.e.
agriculture, industry and domestic water supply) that modify aspects of the groundwater
environment and impact on groundwater quantity (water levels and pressures), groundwater quality
(salinity, chemistry, contamination) and groundwater interactions between surface and sub-surface
systems. The pressures on groundwater ecosystems are also cumulative (Danielopol et al. 2003).

3.1 Ecological Requirements of Stygofauna

Twenty years ago it was believed that stygofauna only existed within a very narrow physico-
chemical parameter range. More recent surveys and studies have shown that this is not the case
and that stygofauna may be found across a more diverse physico-chemical range of groundwater
systems than was previously commonly assumed. Only recently has the true biological diversity of
aquifers begun to emerge, both in Australia and globally.

In 2016, Glanville et al., reviewed a state-wide database which included 755 stygofauna samples
from 582 sites in Queensland and the current knowledge on stygofauna biodiversity and
biogeography. This study correlated stygofauna recordings against environmental data and
reported the following important outcomes:

e Groundwater with a wide range of physico-chemical properties have been recorded as
supporting groundwater ecosystems in Queensland.

e Stygofauna have been recorded living in groundwater ranging in depth from 0.1 to 63.2 metres
below ground level; electrical conductivity ranging from 11.5 to 54,800 uS/cm; groundwater
temperatures ranging from 17.0 to 30.7°C, and groundwater pH ranging from 3.5 to 10.3.

e Stygofauna taxon richness shows a general negative trend with increasing depth to
groundwater or electrical conductivity (a default measurement for salinity).

e Taxon richness is highest in neutral to slightly alkaline pH groundwater systems and in water
temperatures between 18 and 27°C.

e Taxon richness was shown to decrease sharply with increasing groundwater acidity and
alkalinity.

It was acknowledged that the stygofauna preferences identified from the Queensland database
may partially reflect the limited sampling effort that has occurred across physico-chemically diverse
groundwater systems and that the data was predominantly from sites sampled only once.

Atlas Stage 3 Gas Project - Stygofauna Pilot Survey 3
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Hose et al. (2015) also noted a number of key factors determining the presence/absence of
stygofauna in aquifers:

e Stygofauna are predominantly found in aquifers with large (1mm or greater) pore spaces which
are more common in alluvial, karstic and some fractured rock aquifers. The pore spaces within
an aquifer matrix are a critical determinant of whether an aquifer can support large-bodied
organisms as stygofauna move within an aquifer by either crawling or swimming. The size of
the interstitial spaces also influences the hydraulic conductivity and flow of water which
ultimately controls the delivery of carbon and oxygen throughout the ecosystem. Hahn & Fuchs
(2009) identified that stygofauna were rare or absent in areas with hydraulic conductivity (Kr)
less than 10-4cm/s.

e Stygofauna diversity and abundance typically decreases with depth below ground. Stygofauna
are rarely found more than 100 m below ground level and are most abundant less than 20 m
below ground (Hancock & Boulton 2008).

e Stygofauna are found across a range of water quality conditions (from fresh to saline), but are
most common in fresh and brackish water (i.e. where EC is less than 5,000 uS/cm). 4T (2012)
in their review of stygofauna data from Australia reported that stygofauna have been found in
hypersaline groundwater (86,900 uS/cm), but are most common at salinities less than 10,000
uS/cm.

e Stygofauna are rarely found in hypoxic groundwater where dissolved oxygen concentrations
are less than 0.3 mg/L. 4T (2012) reported that stygofauna have been recorded in groundwater
with dissolved oxygen concentrations ranging from 0.2 to 15.3 mg/L.

e Stygofauna are more abundant in areas of surface water-groundwater exchange when
compared to deeper areas or those further along the groundwater flow path remote from areas
of exchange or recharge with poor hydraulic conductivity. Schmidt et al. (2007) noted that
hydrological exchange between aquifer and surface water can be more important than other
hydrogeological conditions in shaping stygofauna assemblages.

Stygofauna were recorded inhabiting a wide range of lithologies, including unconsolidated
sedimentary material (e.g. alluvium, sand); consolidated sedimentary rocks (e.g. sandstone) and
fractured rocks (e.g. basalt, granite, volcanics). Whilst sampling data are scarce or absent for many
lithologies, the results from Glanville et al. (2016) suggest that groundwater systems cannot be
eliminated as potential habitat for stygofauna based solely on geology or lithology. Stygofauna
were also shown to exist across a diverse physico-chemical range of groundwater systems, and as
a result, general assumptions of habitat suitability should not be used to guide sampling activities.

Stygofauna are adapted to a low nutrient (particularly carbon) and oxygen environment. For
aquifers to sustain stygofauna there must be a continuous vertical flow of dissolved organic carbon
(DOC) from the surface to the aquifer. It is this carbon plus dissolved nutrients that are the basis of
the simple food web that sustains bacteria and fungi (biofilms) which stygofauna can feed on
(Humphreys 2006). It is largely for this reason that stygofauna diversity and abundance decrease
with depth and distance along groundwater flow paths as nutrient supplies decline.

Atlas Stage 3 Gas Project - Stygofauna Pilot Survey 4
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3.2 Stygofauna Diversity

Hose et al. (2015) reports that in 2000 there were over 7,800 known stygofaunal species globally,
however, large research efforts in Australia and Europe have shown that this number is an
underestimation. Guzik et al. (2010) reported some 770 stygofauna taxa were known from Western
Australia alone, however, this value was estimated to be only 20% of the true number of stygobiont
taxa. True richness for the region may be in excess of 4,000 stygobitic species. Based on these
values, and the fact that the diversity of stygofauna in the eastern states is largely unexplored, it is
likely Australia is globally significant in terms of stygofauna diversity (Hose et al. 2015).

Many of Queensland’s stygofauna communities are unstudied or understudied, hampering both
global and local comparisons. Queensland is known to host at least 24 described families and 23
described genera of stygofauna across 9 of the 17 major stygofaunal taxonomic groups.
Undescribed families have also been recorded across a further three major stygofauna taxonomic
groups (Glanville et al. 2016). The composition of stygofauna in Queensland is broadly consistent
with the world average with the notable exception of high richness of oligochaetes and syncarids
and low numbers of molluscs. Despite indications that a significant diversity of stygofauna is likely
to exist across Queensland groundwater systems, stygofauna biodiversity largely remains
undocumented due to limited sampling effort, limited taxonomic resolution and the tendency for
stygofauna to exhibit morphological similarities (Glanville et al. 2016).

3.3 Potential Impacts on Groundwater and Stygofauna

There are three major changes in groundwater conditions that can directly threaten the integrity of
groundwater ecosystems. These stressors are:

e Spatial and temporal changes in water level (i.e. groundwater drawdown);

e Altered groundwater quality; and

e Altered aquifer properties (including aquifer porosity, hydraulic conductivity and
depressurisation).

Such changes in the physical and chemical properties of an aquifer, either individually or
cumulatively, are likely to affect the occurrence and/or the distribution of stygofauna in an aquifer.
Cumulative impacts from multiple stressors need to be considered in combination when assessing
impacts on the groundwater environment. Stygofauna exhibit high rates of endemism (short-range
endemics) with species often restricted to small geographic areas.

3.4 Knowledge Gaps Regarding Stygofauna

In 2015, Hose et al. published a report commissioned by ACARP entitled “Stygofauna in Australian
Groundwater Systems: Extent of Knowledge”. This report identified a number of emerging issues
where knowledge is lacking with regards to risks to aquifer ecosystems from activities that impact
groundwater quantity and quality (e.g. mining, water supply, agriculture). In particular, Hose et al.
(2015) identified a very limited ability to understand and subsequently predict impacts of

Atlas Stage 3 Gas Project - Stygofauna Pilot Survey 5
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dewatering/depressurisation of aquifers on stygofauna communities. Additional knowledge-
deficient areas were identified as:

e The role of coal seams as stygofauna habitat;

e Water quality tolerance of stygofauna — toxicants and physico-chemical stressors;
e Groundwater foodwebs as a pathway to impact stygofauna;

e Taxonomy and distribution of stygofauna species, and

e Links between hydrological modelling and impacts on stygofauna.

Targeted research and further surveys/studies are required to inform and improve our ability to
assess the risk to groundwater ecosystems from operations/industries that impact on groundwater
quantity, groundwater quality and groundwater interactions.

Atlas Stage 3 Gas Project - Stygofauna Pilot Survey 6
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4. Sampling Program for Stygofauna

A total of 32 groundwater bores were identified by KCB as being potentially sampleable across and
in proximity of the Atlas 3 Project Area. Attempts were made to find each bore and sample them.
Several of the bore locations no longer had bores at them, and several others were not able to be
sampled (due to either no pumps or existing infrastructure that could not be removed to allow
access for stygofauna nets). A total of 12 bores were able to be sampled for stygofauna. The
locations of the 12 groundwater bores sampled within the proposed Atlas 3 Project study area are
shown in Figure 1. The location and history of each bore are presented in Table 1 and bore hole
characteristics presented in Table 2 below. The bores ranged from full (bore number 14193 was
overflowing to 173.1 metres deep), with some bores slotted at particular depths and others open
below a certain point. Bore ages varied from 1945 through to 1999. The bores intersected various
formations, with one being directly into the alluvium. All operating bores were being used for
watering cattle.

Bore inspection and sampling was conducted for this project by Freshwater Ecology from 11t to
16" June 2022.

Atlas Stage 3 Gas Project - Stygofauna Pilot Survey 7
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Figure 1: Location of bores sampled for stygofauna

Atlas Stage 3 Gas Project - Stygofauna Pilot Survey 8



Aanng 10|14 eunejobAlg - 108loid seo) ¢ abels sepy

220z/90/E1 G/6L/LO/VL Bunsiem sye) 3UOJSpUES EBpUNWEISIIND 20.280. £9€68/ Gegsy
2202/90/91 V/IN Bunsiem sen uonew.o} o|[ei0 LLYE80. 8.8/ 668G
2202/90/%L V/IN Bunsiem smen aUOJSpUBS EpUNWeIBqqND) GG9£80. GYSY8. 0G€891
2202/90/71 €/61/01/01 pauopueqy SUASPLES 202£80. 217981 LOOVY
epunwelaqgns) — Uoljewlo} ojjelQ
2202/90/b 1 £161/80/€ Buuisiem apen OUOISPUES 00780 204581 698
’ epunwelaqqns) - w4 o||ei0
220Z/90/E1 G61/80/LE Bunislem smen 3UOISpUBS EpUNWeISqqND 66780, G958/ 9¢88Y
2202/90/E) 2961121/ Bunsiem sme) auoJSpuUES epunwelagqgqno L6580/ LSPG8L LOSS L
2202/90/E1 G/6L/LO/VL Bunisiem sme) 3uUOJSpUES EBpUNWEISIIND 681280, 998/ 1£88Y
2202/90/21 0961/.0/L Bunisiem sme) 3UOJSpUES EBpUNWEISIIND 129880/ 66698/ £6LYL
z20z/90/1 1 v.61/£0/82 Buusiem sme) auUOjSpuUBS epunwelaqgqne Z17060. 8£9¢£8/ 8188¥
2202/90/1 1 6661/50/L anjesado JoN UOIBWLIO) BUINOGISBAN 016260. 9z29¢£8. 98/85
z202/90/S1L 8561/90/C pauopueqy auojspues 3oqbunds Jaddn 1228601 16.£8. vr8elL
psjdwes pa|iua (rgs #88OM) | (PSS ¥8SOM)
a1eq ared mmhwﬁa uondiiosap elens BUILLION Bunsen 8po) alog
(e1gejieae jou ejep — y/N) eunejobAls Joj pajdwes saloq Jayempunolb Jo uoiedo] T 9|qel

o mww_m )



11:}5%&?9‘%?;91.

Table 2: Bore Hole Characteristics (mBGL - metres below ground level; mBTOC - metres below
top of casing; EoH — end of hole; SWL — standing water level) (N/A — data not available)

Bore Code Depth to EoH * SWL Di:;reeter g:;;ttsi
(MBGL) (mBTOC) (mm) ™
13884 173.1 full 152 105.2-110.3
58786 76 33.5 125 72-76
48818 38.1 9.1 125 12.4-38.1
14193 N/A N/A 125 N/A
48837 47.5 16.2 125 31.7-47.5
15501 106.4 37.2 125 53.9-106.4
48836 91.5 N/A 125 48.8-91.5
43869 109.8 N/A 125 51.6-109.8
44001 112.8 27.6 125 44.8-112.8
168350 N/A N/A 125 N/A
58495 36 30.1 152 N/A
48835 137.3 N/A 125 101.5-137.2

*values obtained for bore hole logs,

Atlas Stage 3 Gas Project - Stygofauna Pilot Survey
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5. Project Methodology

5.1 Desktop Assessment

A review was undertaken to search for available data and reports on stygofauna within and
adjacent to the Atlas 3 Project Area. This included searches for projects in adjacent areas known to
have undertaken environmental assessments as well as the Queensland subterranean aquatic
fauna database (Queensland Government 2022). There were no available reports found for
adjacent projects. As such, it was determined that the most appropriate approach to sampling was
to undertake a pilot survey to address the knowledge gaps in the desktop review. A pilot survey
typically consists of sampling a minimum of ten bores with bore locations satisfying specific criteria
for conducting stygofauna surveys.

5.2 Sampling Team

Field sampling for the Atlas 3 Project was conducted by Dr Timothy Howell from Freshwater
Ecology. Dr Howell is a professional aquatic ecologist with experience in stygofauna sample
collection and analysis. Tim Howell has more than 20 years’ experience as an aquatic ecologist
and 12 years’ specific experience working on groundwater ecology projects throughout Australia.
Freshwater Ecology was supported in the field by Dr Matthew Forbes from KCB.

5.3 Stygofauna Sampling

A total of 12 groundwater bores were sampled for stygofauna in accordance with the methods
defined in Queensland Environment Protection (Water) Policy 2009 — Monitoring and Sampling
Manual for Biological Assessment (DES 2018) and following established sampling techniques
defined elsewhere in Australia and overseas (DSITI 2015, Hancock & Boulton 2008, Dumas &
Fontanini 2001, WA EPA Guidance Statements 54 and 54a 2003 & 2007). The field sampling
program adopted by Freshwater Ecology met all requirements required for conducting a stygofauna
pilot survey.

There are two recommended sampling methods for stygofauna—netting and pumping. Netting is a
passive sampling method that collects animals residing within the bore casing. Pumping is an
active sampling method that collects groundwater and fauna from within the bore casing and the
surrounding aquifer through groundwater recharge. Both methods were used in the current
assessment depending on the infrastructure, or lack of, associated with each bore.

Netting was undertaken in three groundwater bores (13884, 58786, 44001) that were 125mm in
diameter using a 50mm diameter phreatobiological net (net design and construction conformed
with WA EPA Guideline [2003 & 2007] specifications). Nets were made of 50 um nybolt mesh
material and weighted at the bottom with a brass fixture and an attached plastic collecting jar. The
net was lowered to the bottom of the bore, bounced three to five times to dislodge any resting
animals, and slowly retrieved. At the top of each haul (the aim was always to collect between 4 and

Atlas Stage 3 Gas Project - Stygofauna Pilot Survey 11
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6 hauls with all hauls reaching the bottom of the bore), the collecting jar was rinsed into a 50 ym
mesh brass sieve and the net lowered again.

The pumping method was used at the remaining nine groundwater bores which had fixed pumps
that were all run off solar panels. Three rows of ten x 9 litre buckets were set out adjacent to the
pump. The buckets were filled sequentially once the water from the pump began to flow. To reduce
spilling, the buckets were filled to near the top but not full. This ensured that at least 250 litres was
collected for each bore. Each bucket was sequentially filtered through the 50 um mesh brass sieve.
As there was little suspended material in the pumped samples for this project, they were
collectively washed into a single sample jar for each site.

Once all net hauls were completed or all the buckets from pumping had been filtered through the
sieve, the entire sieve contents were then transferred to a labelled sample jar and preserved in
methylated spirits (DNA testing of aquatic specimens was not required for this project). A small
amount of Rose Bengal, which stains animal tissue pink, was added to each sample to aid in
sample processing.

All field equipment was of high quality and fit for purpose, well maintained and operated in
accordance with scientific protocols specified above.

5.4 Laboratory Processing of Field Samples

Field samples were logged into a Laboratory Information Management System to record and track
sample processing details. Stygofauna sample containers were drained of methylated spirits and
stain and washed gently into channelled Sedgwick-Rafter counting trays to create a thin layer of
sediment spread across the bottom of the tray. Samples were then sorted under a
stereomicroscope with 10x objective lenses and a zoom capability of between 6.3x and 60x. All
aquatic animals present were removed (stygofauna and non-stygofauna) and identified to
Order/Family level (or lower taxonomic rank if visually possible) in accordance with standard
Queensland Government ToR for an EIS and placed in labelled, polyethylene containers filled with
100% AR Grade ethanol for long-term storage.

Sample sorting and initial identification was undertaken by Chris Pietsch from Blue Earth
Environmental. Photographs of the sampled specimens considered to be potentially stygofauna
were sent to Dr Peter Hancock to determine whether they were likely to be stygofauna and thus
require further detailed identification.

5.5 Groundwater Quality Sampling

Groundwater sampling preceded biological sampling to ensure the groundwater contained within
the bore was undisturbed. The field meter was calibrated in the laboratory prior to its use in the
field, with calibrations regularly cross-checked in the field. All water quality monitoring equipment
was of high quality and fit for purpose, well maintained and operated in accordance with the
manufacturer’s specifications.

Atlas Stage 3 Gas Project - Stygofauna Pilot Survey 12
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Groundwater quality sampling was conducted differently at bores that were open (i.e. sites that
were sampled with the netting method) to those with attached pumping infrastructure (i.e. those
sampled by the pumping method). Water was measured for temperature (°C), pH (units), electrical
conductivity (uS/cm), dissolved oxygen (mg/L) and turbidity (NTU) using a multi-parameter water
quality meter to provide a general estimate of standing groundwater quality.

For open bores, water samples were collected from each bore using a bailer lowered by hand to
approximately 2 m to 3 m below the water surface (SWL) prior to stygofauna sampling. Care was
taken to slowly and gently pour water from the bailer into a container prior to inserting the WQ
probes so as to reduce any artificial aeration that might occur during this process. As this could not
be totally eliminated, dissolved oxygen results should be treated with caution.

At sites with existing pumping infrastructure, water quality was measured in the buckets filled from
the pump. Water quality was recorded in the 1st, 51, 10th, 15t 20t 25t and 30" buckets for each
site. Only the water quality results for the 30t buckets results are reported here as this is likely to
be more reflective of the water quality conditions of the groundwater rather than in the bore itself.

Atlas Stage 3 Gas Project - Stygofauna Pilot Survey 13
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6. Results

A review of the Queensland subterranean aquatic fauna database identified 32 bores that had
been sampled within a 50 kilometre radius of the Atlas 3 Project Area. Closer examination of the
coordinates determined that six of the bores were given a second name (i.e. data from the same
bore had been recorded twice), reducing the number of bores previously sampled for stygofauna to
26 (Figure 2).

Examination of the results from the 26 bores determined that only four had recorded true stygobites
and a further six bores had identified fauna that was subsequently considered not to be stygobites,
and were most likely stygophiles (i.e. species which occasionally utilise groundwater but are not
dependent on it). However, as this was not confirmed these styophiles will not be discussed
further. All four sites from which stygobites had been recorded were along Horse Creek,
approximately 25 kilometres north-west of the northern part of the Atlas 3 Project Area. With the
exception of one sample which recorded specimens from the crustacean family Bathynellidae, all
specimens were crustaceans from the sub-class Copepoda (of the genus either Dussartstenocaris
or Parastenocaris).

Atlas Stage 3 Gas Project - Stygofauna Pilot Survey 14
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In-situ groundwater quality monitoring results are presented in Table 3 below. Except for bore
numbers 14193 and 48837 (which were close to neutral), all the bores were slightly to moderately
alkaline. The majority of the bores were also slightly saline (i.e. between 785 — 8,500 uS/cm) with
only bore number 168351 considered to be very fresh (19.8 uS/cm). The water clarity extracted
from the bores was clear to slightly turbid.

Table 3: In situ groundwater quality

Bore pH D(I)styf)ghelﬁd Conductivity Turbidity Temperature \S/f;mﬂ:z
Code (units) (% satn) (uS/cm) (NTU) (°C) )
13884 8.3 31.1 8,500 82.9 20.1 1
58786 7.3 16.1 4,800 8.4 21.6 1
48818 8.4 16.8 3,200 2.3 22.9 8
14193 71 65.2 2,590 2.1 227 8
48837 6.9 16.8 2,370 4.3 226 8
15501 7.7 15.0 3,170 5.9 23.1 8
48836 7.4 60.3 5,590 23.7 22.8 8
43869 7.6 224 4,000 0.6 24 .1 8
44001 8.3 28.9 785 12 23.8 1
168351 8.6 241 19.8 1 24.2 8
58495 7.9 28.9 3,020 3.9 24 8
48835 8.2 384 1,551 1.1 241 8

The quality of stygofauna samples collected across the 12 groundwater bores in June 2022 is
summarised in Table 4 below. Three bores were sampled with the netting method, one which
produced a good sample, another which was fair (due to some blockages in the bore) and the third
which was poor (only a single haul was possible due to coagulation of the water column following
the first haul). The remaining bores were sampled using the pumping method using the existing
solar pumping infrastructure on each bore. Eight of the pumping samples were of high quality, with
one considered fair due to intermittent flow from cloud shading of the bore during sampling.

Atlas Stage 3 Gas Project - Stygofauna Pilot Survey 16
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Table 4: Summary of stygofauna sampling effort and sample quality
No. hauls /
Code pumped water | SaPle Quality
filtered
13884 3 hauls fair, some blockage after 3 hauls from algae at top of bore, bore flowing
poor, first haul went down well then subsequent hauls failed to
58786 1 haul penetrate the water that had been stirred up in the first haul, significant
organic matter, H2S smell
48818 250L good
14193 250L fair, flow interrupted by shade on solar panel
48837 250L good
15501 250L good
48836 250L good
43869 250L good
44001 4 hauls good
168351 250L good
58495 250L good, sampling from end of pipe
48835 250L good

Results from the analysis of the groundwater samples for the presence of stygofauna are
presented in Table 5 below. Two specimens of copepod recorded in bore 48836 (transecting the
Gubberamunda Sandstone) represented the only possible stygofauna (stygobiont or stygophile).
The identification of this group to the genus level is beyond that which can be achieved by Dr
Hancock and would require a microcrustacean specialist. Bore 48836 is located on a hill and
largely covered by pumping infrastructure. Therefore, it is unlikely that the specimens collected
would have arrived through flooding or have been windswept (in the cyst stage of development). As
such, it is likely that these two specimens represent stygofauna.

The most abundant and commonly recorded fauna were formacidae (ants) and collembola
(springtails), both of which were considered to be stygoexnes. Formacidae were recorded in half
the samples collected and often in high abundance (both whole and in body parts). Formacidae are
often recorded in stygofauna sampling as they source water from the bores to support their
colonies in dry times. Collembola are typically abundant in soil and the specimens collected
exhibited traits consistent with being terrestrial fauna (Dr Hancock pers. comm.). All other fauna
recorded were considered stygoxenes (animals which had accidentally fallen into the bores).

Atlas Stage 3 Gas Project - Stygofauna Pilot Survey 17
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Table 5: Analysis of groundwater samples for the presence of stygofauna
Bore Code Date Sampled Stygofauna Taxa Non-Stygofauna Taxa
13884 15/06/2022 0 parts of formacidae
58786 11/06/2022 0 unidentifiable insect parts
48818 11/06/2022 0 7 oligochaeta, unidentifiable insect parts
14193 12/06/2022 0 3 collembolla, 3 acarina, 2 hemiptera,
coleoptera larvae, diptera adult
48837 13/06/2022 0 100's formacidae, 100's of parts of ants, 3
collembola
15501 13/06/2022 0 0
48836 13/06/2022 0 100's of formaqdae parts, 1 x isopoda,
collembolla, acarina, copepoda, coleoptera
43869 14/06/2022 0 ants, coleoptera, 100§ of collembolla and
acarina
44001 14/06/2022 0 1 araneae, collembola
168351 14/06/2022 0 4 format:ldae: coleoptera larvae, d_lptera
adult, 100's of collembola, acarina
58495 16/06/2022 0 3 formacidae, 1 colegptera, collembola,
acarina
48835 13/06/2022 0 15 formacidae, 1 ollggchaeta, 1,000's of
ant parts, 3 oligochaetes

Atlas Stage 3 Gas Project - Stygofauna Pilot Survey
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Table 6: Images of non-stygofauna taxa collected in samples (Photos: Chris Pietsch)

_ W

14193 — Acarina (mite) 14193 — Collembola (springtails)

(®

14193 — Hemiptera (true bug) 48836 — Isopoda (wood lice)

\

48836 — Copeoda

44001 — Collembola (springtail) and Araneae
(spider)
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7. Conclusion

A stygofauna pilot survey was conducted on the 11t to 16" of June 2022 for the Atlas 3 Project. A
total of 12 groundwater bores were sampled using either a netting or pumping method as bore
infrastructure dictated.

Stygofauna sampling was conducted by Freshwater Ecology in accordance with the methods
defined in Queensland Environment Protection (Water) Policy 2009 — Monitoring and Sampling
Manual (DES 2018) and following established (standard) sampling procedures used elsewhere in
Australia and overseas (DSITI 2015, Hancock & Boulton 2008, Dumas & Fontanini 2001, WA EPA
Guidance Statements 54 and 54a 2003 & 2007). Sampling produced high quality samples from
nine groundwater bores.

A desktop review was unable to find publicly available reports on stygofauna sampling within 50
kilometres of the Atlas 3 Project Area. However, an analysis of the Queensland subterranean fauna
database identified 28 bores which have been sampled for stygofauna within 50 kilometres of the
Project Area, several of which had been sampled on more than one occasion. Of the 28 bores
confirmed stygofauna had only been recorded in four. These were all recorded in proximity to
Horse Creek, approximately 25 kilometres north-west of the Atlas 3 Project Area.

In-situ groundwater quality was considered high and suitable for the presence of stygofauna. The
bores sampled represented a range of locations and aquifers across the Atlas Stage 3 Project
Area.

Only two specimens of one potential stygofauna (from a single bore) were recorded in the 12
samples collected. No stygofauna (stygobites or stygophiles) were recovered from the other 11
bores sampled, although large numbers of stygoxenes (both whole and heavily decomposed) were
recorded from most bores.

Atlas Stage 3 Gas Project - Stygofauna Pilot Survey 20
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Subject Atlas Stage 3 Gas Project - Potential Groundwater Dependent Ecosystem
mapping

INTRODUCTION AND SCOPE

Senex Energy Pty Ltd (Senex), on behalf of its subsidiaries Senex Assets Pty Ltd and Senex
Assets 2 Pty Ltd, proposes to develop, operate, decommission and rehabilitate up to 151 new
coal seam gas wells; gas and water gathering systems for the producing wells; access tracks for
operational purposes; brine and produced water/irrigation storages; borrow pits; and ancillary
supporting facilities on Authority to Prospect (ATP) 2059, Petroleum Lease (PL) 445, the northern
portion of PL209 and parts of PL1037 in the central part of the Surat Basin, Queensland. The
project is called the Atlas Stage 3 Gas Project (and in this technical note it is referred to as ‘the
Project’). The gas field will be progressively developed over a period of approx. 5-10 years.

Environmental Resources Management Australia Pty Ltd (ERM) has been engaged by Senex to
coordinate terrestrial and aquatic ecology field surveys and assessments, to support the
development of the layout and design for the proposed action as part of approval applications
required under Queensland State legislation and the Commonwealth Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act).

To support the ecological and groundwater assessments required as part of the impact
assessment and approvals phase of the proposed action, mapping of potential terrestrial and
aquatic Groundwater Dependent Ecosystems (GDE) is required. To understand the extent of any
potential impacts associated with changes to groundwater hydrology, these GDEs have been field
verified within the Project Area and mapped using desktop sources in a 25km buffer area, as
shown in Figure 1. The identification and mapping of potential GDEs will be used by a
groundwater modelling specialist to identify locations where changes to groundwater hydrology
because of the proposed action may impact on significant ecological features.

The proposed action is located in the Surat Basin, an area that covers approximately 327,000 km?2
of south-east Queensland and northern New South Wales and forms connecting aquifers with the
Great Artesian Basin (Hayes, et al., 2020). Containing a sequence of both Jurassic and
Cretaceous sediments, the Surat Basin contains a diverse system of aquifers that provide water
discharge throughout south-eastern Queensland.

GDEs are defined as ecosystems that require access to groundwater on a permanent or regular
basis in order to meet some or all of their water requirements. GDE’s include aquifers, caves,
lakes, palustrine wetlands, lacustrine wetlands, rivers and associated riparian vegetation
communities. Groundwater plays an important ecological role in some terrestrial and aquatic
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ecosystems by supporting vegetation and providing discharge to waterways (Queensland
Government, Queensland, 2022).

Dependency on groundwater is likely to fluctuate temporally and spatially depending on regional
climatic conditions, geomorphology and topography of the site. In areas that experience seasonal
variations in water availability, such as the Surat Basin, vegetation is known to exploit more than
one source of water depending on the availability of above ground water (Mensforth, Thorburn,
Tyerman, & Walker, 1994).

In addition to supporting vegetation health, subterranean wetlands such as aquifers and caves, as
well as alluvial aquifiers, are also noted to support fauna species at various points throughout their
life cycle. These include troglofauna, referring to air-breathing fauna that indirectly rely on
groundwater, and stygofauna, referring to aquatic fauna relying on groundwater at various stages
of their life cycle. The ecology and life histories of groundwater-dependant fauna is poorly
understood, however can provide indications of surface water connectivity, water quality, the
health of subterranean wetlands and the effectiveness and impacts of management interventions.

This technical note provides details on the potential GDEs within the Project Area, and
accompanies a spatial dataset of field-verified ecological assessments, including:

m  Assessment of the likelihood of field-verified vegetation communities being reliant on
groundwater, based on their location in the landscape and the vegetation community types;

m  Description of the flora species that are characteristic of each terrestrial and aquatic GDE
area;

m  Description of the general health of the vegetation present within each terrestrial and aquatic
GDE area; and

m  An estimate of likely deepest rooting depth for each terrestrial GDE area (based on literature
review for relevant flora species).

This technical note provides a summary of the results of the GDE mapping for areas within the

Atlas Stage 3 Project Area. A desktop assessment has also been completed separately for a

landscape assessment area that consists of a buffer of 25km around the Atlas Stage 3

tenements. This landscape assessment area and the Project Area together are referred to as the

Study Area in this technical note (Figure 1).

An additional division of the Project Area into northern, central and southern zones has also been
developed for the groundwater assessment, as these locations have different surface water and
groundwater hydrological conditions.. These three areas and their groundwater and vegetation
community characteristic are described further below in this technical note, and include:

1. North: Wandoan and Woleebee Creeks;
2. Central: Woleebee and Conloi Creeks; and

3. South: Hellhole Creek
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METHODOLOGY

Summary of approach

A combination of desktop and field methods were used to develop the potential GDE map
included in the shapefile ‘PGDE-Atlas3-RevA.shp’. The Queensland Department of Environment
and Science (DES) GDE mapping dataset (Version 1.5, April 2017) was reviewed and overlaid
with a ground-truthed Regional Ecosystem (RE) mapping dataset collected from fieldwork
completed between March and June 2022 by Boobook Ecological Consulting (Boobook). This
mapping was also compared with Commonwealth GDE mapping accessed from the Groundwater
Dependant Ecosystem Atlas from the Bureau of Meteorology.

Following the mapping process a list of potential GDEs was developed within the Project Area,
described by RE and GDE type. The GDE types adopted terminology used in the Queensland
GDE mapping rule sets, with the typical vegetation community composition in these areas derived
from the RE description, modified from field observations on floristic species.

This process resulted in a field verified potential GDE map, through assessment of the vegetation
community type and its location in the landscape. A review of publicly available literature has also
been completed to identify potential root depth of the tree species that occur within the identified
potential GDEs.

Ground-truthed vegetation survey

Baseline botanical surveys were undertaken by Boobook from March to June 2022, to describe
dominant flora and vegetation community structure within the Project Area. Ground-truthing of the
REs within the Project Area was undertaken using the quaternary level of data collection as
described by Neldner et al. (2022). Field surveys were conducted by Michael Cunningham
(Senior Ecologist), Courtney Andrew (Graduate Ecologist) and Rosamund Aisthorpe (Botanist) in
the periods 14 — 18th March 2022, 22 — 25th March 2022; 30 April — 5th May 2022), and 9 — 13th
June 2022.

Vegetation community assessments were undertaken within 50 m x 20 m plots (0.1 ha) within
representative locations in all identified RE and regrowth vegetation types within the Project Area.
Faunal habitat values were also assessed within these plots (see below). The locations of
vegetation and habitat survey sites are shown in Figure 2. Vegetation community polygons were
verified in accordance with Queensland RE description and biodiversity status as per the latest
updates of the Regional Ecosystem Description Database (REDD) (DES 2021) and TEC criteria
(DAWE 2022b; TSSC 2013, 2019).

RE polygons were assigned to remnant or non-remnant status as defined by the Vegetation
Management Act 1999 (VM Act), with reference to Version 3.2 of the Queensland Government
BioCondition Benchmark Database (Queensland Herbarium 2021). Remnant vegetation had
obtained a canopy cover more than 50% of the benchmark canopy layer and a height more than
70% of the benchmark height of minimally disturbed vegetation of a given RE (referred to below
as the 50/70 rule).

The Project Area features long, narrow linear corridors of vegetation, these features were mapped
down to a minimum width of 25 m (equivalent to the 1:25 000 scale in Neldner et al. 2022).
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Aquatic ecology surveys and features

Details on the surface water ecology of the Project Area have been informed by field surveys and
assessments. The aquatic ecology sampling was undertaken by Freshwater Ecology from the 14
- 215t of March 2022. Thirty-two sites assessed across the Project Area (Figure 2) and the sampling
techniques used were in line with the Monitoring and Sampling Manual: Environmental Protection
(Water) Policy (DES, 2018b). Assessments undertaken included:

m  Aquatic habitat assessment (all 32 sites);
m  In situ water quality assessment (24 sites);
m  Macrophytes assessment (30 sites);

m  Macroinvertebrate assessment (15 sites);
m  Backpack electrofishing (13 sites);

m  Fyke netting (large nets) (six sites); and

m  Visual observation.

The waterways present within the Project Area are all ephemeral, with most waterways drying
completely during dry periods. Very few of these waterways retaining pooling water during dry
periods. At the time of the field surveys, the majority of waterways present in the Project Area had
already ceased surface water flows with disconnected pools noted along the watercourses. There
was some subsurface flow present at sites along most creeks that contained sandy substrates.

The gaps between water pools was often separated by open grasslands and poorly defined
channels. Riparian vegetation was present and density of such vegetation varied from moderate to
non-existent, with most surveys sites having relatively low vegetation present. The in-stream
habitats present were concluded to be mostly of ‘fair’ condition across the majority of sites that were
surveyed (17 of 24), with the remaining seven concluded to be of ‘poor’ condition.
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FIELD VERIFIED VEGETATION COMMUNITIES AND GROUNDWATER
DEPENDENT ECOSYSTEMS

Within the Atlas Stage 3 Project Area, the majority of the terrestrial and aquatic GDEs are
associated with watercourses and the adjacent alluvial plains. This includes the named creeks
Woleebee Creek, Wandoan Creek, Conloi Creek and Hellhole Creek, as well as several unnamed
creeks and hydrological features.

Using the terminology developed as part of the DES GDE mapping, the following potential
terrestrial and aquatic GDE types have been identified as occurring within the Atlas 3 Project Area

1. Riverine wetlands on alluvia overlying sandstone ranges with fresh, intermittent flow
2. Treed regional ecosystems on alluvia overlying sandstone ranges with fresh, intermittent flow

Within the Atlas Stage 3 Project Area, these potential GDE types correspond with RE types that
occur on alluvial landscapes, associated with watercourses and the adjacent floodplain areas.
Based on the DES GDE mapping rule sets, these vegetation communities rely on alluvial aquifers
that form from particles such as gravel, sand, silt and/or clay deposited by fluvial processes in
river channels or on floodplains. These deposits store and transmit water to varying degrees
through inter-granular voids, pore spaces, fractures and other weathered zones of the rock
material. Typically groundwater moves laterally and is commonly discharged to the surface along
the contact between two rock types.

In addition to the alluvial groundwater processes, the geology of the Surat Basin can produce
significant water discharges into surrounding above ground wetlands, particularly in areas with
heavy sandstone geology, notably the Precipice Sandstone in the basin’s north (Hayes, et al.,
2020). The coarser grain size in these rock formations are considerably more permeable than
bedrock material in surrounding geological formations and allows hydrological flows to move
freely. Aquifer recharge is not uniform and is highly dependent on precipitation levels and flooding
regimes. In ephemeral systems, such as those GDE'’s identified in the Project Area, aquifer
recharge will likely occur during alluvial inundation events, i.e. flooding.
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Identified GDEs within the Project Area

The GDEs identified within the Project Area have been described in relation to three key areas
(Figure 3), delineated based on general characteristics and condition within the Project Area :

1. North: Wandoan and Woleebee Creeks;
2. Central: Woleebee and Conloi Creeks; and

3. South: Hellhole Creeks

Field verified vegetation communities extent

All three areas are comprised of mosaics of remnant and regrowth REs of varying patch size and
ecological condition. RE 11.3.25 (Forest Red Gum Eucalyptus tereticornis or River Red Gum
Eucalytpus camaldulensis woodland fringing drainage lines) is the most widely abundant
vegetation community identified that the potential to be a GDE, however interconnected patches
of other REs are present. Historic land clearing is known to have occurred throughout the Project
Area that has impacted the condition of terrestrial GDESs, particularly along creek lines and water
courses. Grazing pressure is also likely to influence the ecological condition of RE patches and
their value for maintaining biodiversity levels.

North: Wandoan and Woleebee Creeks

The northern section of the Project Area (Figure 3a) is dominated by RE 11.3.25 (Forest Red
Gum Eucalyptus tereticornis woodland fringing drainage lines), however areas of RE 11.3.2
(Poplar Box Eucalyptus populnea woodland on alluvial plains), 11.3.27 (Freshwater wetlands:
Coolabah Eucalyptus coolabah and/or Forest Red Gum) open woodland to woodland fringing
swamps) and 11.3.17 (Poplar Box woodland with Brigalow Acacia harpophylla and/or Belah
Casuarina cristata on alluvial plains) are also present in smaller more fragmented patches within a
wider landscape of modified pastures, cropping and grazing land. In addition to exotic pastures,
invasive species such as Opuntia spp, Mother-of-Millions Bryophyllum delagoense and Harrisia
Cactus Harrisia martini were common throughout this section of the Project Area.

Dominant canopy tree species recorded during field surveys include Eucalyptus spp., particularly
Poplar Box, and Forest Red Gum. Other characteristic species associated with the RE such as
Brigalow, Belah and an understory of False Sandalwood Eremophila mitchellii have also been
confirmed to be present by field surveys and suggest at least some retention of ecological value.
Average root depth for species of Eucalyptus present is known, based on literature reviews, to
range from 9m to 22.6m, depending on the species and the interactions between geomorphology
and plant physiological traits. Rooting depth of other associated species is poorly understood
however assumed to be shallower than these measurements. A combination of remnant and
advanced regrowth is present within the northern area with remnant vegetation dominating the
REs within the northern areas.

Riparian zones within the Project Area were largely intact, with Woleebee Creek having the widest
remnant, riparian zone in relation to the surrounding vegetation patches. It should be noted that
many REs have been identified to be in degraded quality and situated adjacent to endangered
vegetation communities. Although the relative reliance on groundwater could not be identified for
some of these dominant species, it is likely that the Eucalyptus species present in these riparian
zones are likely to be sensitive to changes in ground water availability. For other dominant flora
species, such as Brigalow and Belah, at least an indirect reliance on groundwater availability
through water discharge should be assumed.
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Central: Woleebee Creeks and Conloi Creeks

The mapped GDEs within the central area (Figure 3b) are also dominated by RE 11.3.25 (Forest
Red Gum woodland fringing drainage lines). These patches have been confirmed to largely be
remnant communities although some regrowth is also present. Forest Red Gum woodlands
fringing water courses are confirmed to be present following field surveys with other Eucalyptus
spp. Such as Poplar Box and Silver-leaved Ironbark Eucalyptus melanophloia also present
throughout the area.

Unlike the northern area, REs that occur in riparian zones and on alluvium in the centre of the
Project Area are considerably smaller in size and influenced by increased fragmentation. This will
place considerably higher pressures on ecosystem condition with grazing and exotic pasture
species likely to negatively impact recruitment, species diversity and structural complexity..

Riparian vegetation offers opportunities for landscape connectivity with Hinchley and Juandah
State Forest to the west outside of the Project Area and Gurulmundi State Forest and Stones
Country Resources Reserve located in the south of the Project Area. The existing riparian and
alluvial vegetation communities in this area supports species dispersal throughout the landscape
and provides connectivity between the State Forest areas.

The dominant tree species in this section of the Project Area are again Eucalyptus spp., with
Forest Red Gum, Poplar Box and Silver-leaved Ironbark the most common species. The known
rooting depth for these species, as identified from literature reviews, has been identified at
between 9m and 22.6m with a reliance on groundwater known for at least Forest Red Gum. High
threat invasive species have also been observed that may threaten the long-term ecological
condition if propagule pressure is too high.

Southern: Hellhole Creek

The southern area (Figure 3c) is dominated almost exclusively with RE 11.3.25 (Forest Red Gum
woodland fringing drainage lines). A combination of regrowth and remnant vegetation is found in
the southern area with the majority of patches confirmed to be remnant. Much like the central
area, many patches found in the southern area are highly fragmented and restricted to thin bands
of riparian vegetation. This likely increases sensitivity to ecological pressures and inhibits the
functional capabilities and recruitment potential of the patch.

Those that remain connected with continuous vegetation were found to contain a higher flora
species richness across all community structures and more closely aligned with species
assemblages associated with the RE. Dominated by Forest Red Gum and Poplar Box, these
patches will be highly reliant on the availability of groundwater, when above groundwater is not
present, and sensitive to changes in its availability.



BUNDI'ROAD

Legend

: Project Boundary
Study

Field-verified GDE

Riverine wetlands on alluvia overlying

[ sandstone ranges with fresh,

intermittent flow

Treed regional ecosystems on alluvia

[ overlying sandstone ranges with fresh,
intermittent flow

GDE

High potential GDE - from regional
studies

- Moderate potential GDE - from regional
studies

tential GDE - from regional
_—
studies

Highway
Road
~ — — — Track/Path
——— Main Watercourse Field-verified GDEs in Project Boundary ‘ F3a

Minor Watercoures Drawing No:  06398765_GDE_G002_R2.mxd Potential Groundwater Dependent Ecosystem
Source: Date: 21/10/2022 Drawing Size: A4
QLD Spatial Database 2022 Drawn By: VN Reviewed By: MD |Client: Senex Assets Pty Ltd

ESRI World Imagery 2021 1 Coordinate System: GDA2020 MGA Zone 55 This figure may be based on third party data or data which has not
_ been verified by ERM and it may not be to scale. Unless expressly
0 05 1km agreed othenwise, ths figure is intended as a guide only and ERM does.

not warrant its accuracy.




-0,
>
2,
>
i)
(@
m,
(s}
(o)
=
Z
W),
2}
©)
>
O,

Central Area

Legend

: Project Boundary
Study

Field-verified GDE

Riverine wetlands on alluvia overlying
[ sandstone ranges with fresh,
intermittent flow
Treed regional ecosystems on alluvia
[ overlying sandstone ranges with fresh,
intermittent flow

GDE

High potential GDE - from regional
studies

- Moderate potential GDE - from regional
studies

Low potential GDE - from regional
L studies

Highway
Road
— — — — Track/Path
Vain Watercourse ! Field-verified GDEs in Project Boundary ‘ F3b
Minor Watercoures

. T -~ “IDrawing No: 06398765_GDE_G002_R2.mxd Potential Groundwater Dependent Ecosystem
Source: g Date: 21/1012022 Drawing Size: A4
QLD Spatial Database 2022 Drawn By: VN Reviewed By: MD |Client: Senex Assets Pty Ltd
ESRI World Imagery 2021

Coordinate System: GDA2020 MGA Zone 55 This figure may be based on third party data or data which has not
been verified by ERM and it may not be 10 scale. Unless expressly

0 05 1km agreed othenwise, thi figure s intended as a guide only and ERM does
not warrant its accuracy.




Legend

: Project Boundary
Study
Field-verified GDE

Riverine wetlands on alluvia overlying
sandstone ranges with fresh,
intermittent flow

Treed regional ecosystems on alluvia
overlying sandstone ranges with fresh,
intermittent flow

GDE

High potential GDE - from regional
studies

Moderate potential GDE - from regional
studies

Low potential GDE - from regional
studies

Highway

Road

Track/Path

Main Watercourse

Minor Watercoures
Source:

QLD Spatial Database 2022
ESRI World Imagery 2021

South Area

Field-verified GDEs in Project Boundary

Drawing No:  0639876s_GDE_G002_R2.mxd

ate: 21/10/2022 Drawing Size: A4

Potential Groundwater Dependent Ecosystem

Drawn By: VN Reviewed By: MD

Client: Senex Assets Pty Ltd

Coordinate System: GDA2020 MGA Zone 55

0 05 1km [
E |

This figure may be based on third pary data or data which has not
been verified by ERM and it may not be 10 scale. Unless expressly
agreed othenwise, thi figure s intended as a guide only and ERM does
not warrant its accuracy.




ERM 22 October 2022
0639876 Atlas Stage 3 Gas Project
Page 13 of 26

Field verified GDE vegetation communities and condition

RE 11.3.2 Eucalyptus populnea woodland on alluvial plains

Regional Ecosystem 11.3.2 is listed as Of Concern under the QLD Vegetation Management Act
1999 (Vegetation Management Act 1999, 2019) (VM Act) This vegetation community also meets
the definition of the endangered threatened ecological community Poplar Box grassy woodland on
alluvial plains, listed under the Environment Protection and Biodiversity Conservation Act (EPBC
Act).

The RE also provides potential habitat for threatened species including Belson’s Panic
Homopholis belsonii, Koala Phascolarctos cinereus and Greater Glider (Petauroides volans)
(Smith & Smith, 2018; Sullivan, Norris, & Baxter, 2003). Poplar Box is the dominant flora species
associated with Regional Ecosystem 11.3.2.

A secondary tree layer may occur in this RE with species such as Doolan Acacia salicina, False
Sandalwood and Leichhardt Bean Cassia brewsteri. Tussock grasses dominate the ground layer
with Chloris, Enteropogon and Aristida species common. Associated with alluvial plains and
dryland ecosystems, Poplar Box and allied flora species are restricted to areas with more reliable
water availability. Having been identified to produce an extensive root system and rely on the
availability of groundwater reservoirs (Kath, et al., 2014), the health of this regional ecosystem is
likely to be influenced by the availability of groundwater in the alluvial strata.

Photograph 1 Representative photographs of Regional Ecosystem 11.3.2
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RE 11.3.17 Eucalyptus populnea woodland with Acacia harpophylla and/or
Casuarina cristata on alluvial plain

Regional Ecosystem 11.3.17 is listed as Of Concern under the VM Act and also provides habitat
for threatened species such as the Koala, Greater Glider and Belson’s Panic (Smith & Smith,
2018).

The dominant flora species include Poplar Box, Brigalow) and Belah. A shrub layer and lower
shrub layer are usually present of species such as False Sandalwood, Wilga Geijera parviflora
and Yarran Acacia melvillei.

A ground layer is present dominated by tussock grasses including Red Grass Bothriochloa
decipiens, Purple Wire Grass Aristida ramosa and Curly Windmill Grass Enteropogon acicularis.
While Poplar Box has been identified as utilising groundwater sources, the rooting depth and
subsequent groundwater dependence is unknown for both Brigalow and Belah. Suckering from
extensive lateral root growth is a common habit in Brigalow, particularly in response to water
scarcity, however it is unknown how these structural characteristics influence groundwater usage.

Other species of Casuarina are known to produce extensive root systems capable of accessing
groundwater aquifers. Considering the physiological similarities and size in which Belah is known
to reach, it is likely that similar evolutionary traits may be present.

Photograph 2 Representative photographs of regional ecosystem 11.3.17
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RE 11.3.19 Callitris glaucophylla, Corymbia spp. and/or Eucalyptus melanophloia
woodland on Cainozoic alluvial plains

Regional Ecosystem 11.3.19 is listed as Least Concern under the VM Act, however it can provide
habitat for a number of threatened species such as the flora species Fimbristylis vagans and
Vittadinia decora.

White Cypress Pine woodlands are usually codominant with Eucalypts such as Carbeen
Corymbia tessellaris that form well-defined but discontinuous open forest to woodland canopies.
Other trees such as Rough-barked Apple Angophora melanoxylon or Poplar Box may occur as
emergent trees. Scattered tall shrubs such as Ironwood Acacia excelsa, Quinine Bush Alstonia
constricta and White Cypress Pine are often present. A ground layer is sparse to dense in relation
to the tree density and consists predominantly of grasses such as Black Spear-grass
Herteropogon contortus, Erichne helmsii and Comet Grass Perotis rara. Forb diversity is relatively
low but may become seasonally prominent. Occurring in deep soils on rises and the alluvial plains
of major river systems there is likely to be at least some reliance on groundwater by Silver-leaved
Ironbark and Corymbia spp. based on morphological similarities to closely related species such as
River Red Gum. White Cypress Pine is known to have a concentrated root system restricted to
surface soils that limits the species capacity to access deep aquifers (Thompson & Eldridge,
2005).

High soil permeability arising from sandstone geology establishes free draining conditions desired
by the species. Intolerances of extended droughts and inundation suggest that this RE type is can
be reliant on the availability of water from shallow underground aquifers, alluvium and above
ground water.

RE 11.3.25 Eucalyptus tereticornis or E. camaldulensis woodland fringing
drainage lines

Regional Ecosystem 11.3.25 is listed as Least Concern under the VM Act, however it can be
associated with high fauna species richness and provides critical habitat for threatened fauna
species such as the Koala and Greater Glider (Smith & Smith, 2018; Sullivan, Norris, & Baxter,
2003).

Both River Red Gum and Forest Red Gum provide critical habitat structures to fauna, such as tree
hollows, and are important for regulating ecological functions in dryland and wetland systems.
Other trees such as River Oak Casuarina cunninghamiana and Black Tea-tree Melaleuca
bracteata may also occur. A tall shrub layer is usually present that includes species such as
Doolan, River Myall Acacia stenophylla and Queensland Ebony Lysiphyllum carronii.

Lower shrubs are sometimes present but rarely form a distinctive layer. The ground layer is open
to sparse and dominated by perennial grasses, sedges and forbs. Several vegetation
communities make up this RE and species diversity is known to vary between communities. In
addition to the two dominant canopy species, others such as Melaleuca, Corymbia, Casuarina
species may also be present.
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This RE can include both ephemeral and permanent wetlands and so aquatic vegetation will vary
depending on the presence of permanent, open water however none of these areas were
recorded and mapped within the Project Area. Both dominant flora species in this RE are known
to produce deep root systems (See Table 3-1) and rely on groundwater aquifers for survival. In
the case of River Red Gum, high tolerance to saline groundwater is particularly important
(Mensforth, Thorburn, Tyerman, & Walker, 1994). E. camaldulensis is commonly found along
ephemeral wetlands with variable flooding regimes. The availability of underground aquifers,
particularly in alluvial layers are likely to be important for maintaining ecosystem health for areas
RE 11.3.25.

Figure 3-3: Representative photographs of regional ecosystem 11.3.25

RE 11.3.27 Freshwater Wetlands

RE 11.3.27 is classified as freshwater palustrine wetlands that occur in a variety of situations
including lakes, billabongs, oxbows and depressions on floodplains. It is listed as Least Concern
under the VM Act. Vegetation structure and diversity is highly variable throughout the RE with a
variety of associated vegetation communities, including open water aquatic species, fringing
sedgelands and eucalypt woodlands. Species diversity also varies considerably between
communities driven largely by the permanence of water bodies.

Eucalyptus species are common, and Acacia, Melaleuca and a range of other species may also
be present. Species found in ground layers is variable however Cyperus, Chloris and Phragmites
australis are common. Woodlands comprised of E. camaldulensis and/or E. tereticornis are likely
to directly depend on groundwater at least seasonally, especially when situated along ephemeral
drainage lines and creeks, or alluvial flood plains.
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Aquatic vegetation in drainage channels in the Project Area are also likely to be indirectly reliant
on groundwater systems that provide discharge to above ground wetlands and maintain soil
moisture and hydrological flow. Agautic macrophyte cover, including some floating species and
emergent sedges was generally low across the Project Area, reflecting the ephemeral nature of
the watercourses.

Vegetation communities dominated by Eucalyptus is likely to provide suitable habitat to
threatened species such as the Koala and Greater Glider (Smith & Smith, 2018; Sullivan, Norris,
& Baxter, 2003). Habitat structures, such as tree hollows, will also be a critical resources for
hollow dependent fauna.

Photograph 3 Representative photographs of regional ecosystem 11.3.27
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A review of available literature on tree rooting depth for those dominant species present in each of
the ground-truthed REs has been completed to understand how dependent these species may be
on groundwater (Table 3-1).

The depth of root growth is not known for most native trees and estimates that have been
presented are based on the literature referenced in Table 3-1. The depth of the root zone will be
largely dependent on abiotic environmental conditions such as soil depth, fluctuations in seasonal
rainfall and flooding regimes.

Table 0-1 Potential GDESs, vegetation description and tree rooting depth

Regional GDE type Dominant flora Field verified Groundwater
Ecosystem Code species condition dependence and
and name rooting depth
11.3.2 Treed regional Poplar Box Majority of this RE and | 12.6 - 22.6m (Kath, et
Eucalyptus ecosystems on Eucalyptus potential GDE is in a al., 2014) for Poplar
populnea woodland alluvial overlying | populnea remnant condition. Box
on alluvial plains sandston_eh Occurs on alluvial

;anghes wit plains adjacent to

fresn, riparian vegetation.

intermittent flow
11.3.17 Treed regional Poplar Box Identified as majority Poplar Box - 12.6-
Eucalyptus eﬁos.ystemsi on Brigalow Acacia remnant ve%gtation and | 22.6m (Kath, et al.,
populnea woodland | & U\éla Overlying | harpophylla ol(l:cu_rsl (f)ln ad j?c_ent 2014)
with Acacia san ston_e Belah C i alluvial tloodpiains, Brigalow - Unknown
harpophylla and/or | '@nges with €lah Lasuarina usually connected to

fresh, cristata the adjacent riparian Belah - Unknown

Casuarina cristata
on alluvial plain

11.3.19

Callitris
glaucophylla,
Corymbia spp.
and/or Eucalyptus
melanophloia
woodland on
Cainozoic alluvial
plains

intermittent flow

Treed regional
ecosystems on
alluvia overlying
sandstone
ranges with
fresh,
intermittent flow

White Cypress
Pine Callitris
glaucophylla;

Corymbia spp.
And/or

Silver-leaved
Ironbark
Eucalypus
melanophloia

zone.

Occurs on alluvial
floodplains adjacent to
riparian zone

Up to 6m (Callitris
glaucophylla)
(Eberbach, 2003)

Silver-leaved Ironbark
- Unknown but likely
potential to be similar
to Forest Red Gum

11.3.25

Eucalyptus
tereticornis or E.
camaldulensis
woodland fringing
drainage lines

Riverine
wetlands on
alluvia overlying
sandstone
ranges with
fresh,
intermittent flow

Forest Red Gum

Largely confined to
fringing riparian
vegetation along
watercourse and is the
most common RE and
GDE type within the
Project Area.

Varying condition,
ranging from advanced
regrowth to remnant.

At least 9m and
assumed to reach
groundwater
reservoirs (Forest
Red Gum) (Ausecology
Pty Ltd, 2018)

12.1-22.6m (E.
camaldulensis)
(Jones, et al., 2020)
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Regional GDE type Dominant flora Field verified Groundwater
Ecosystem Code species condition dependence and
and name rooting depth
11.3.27 Riverine Variable Occurs largely in Eucalyptus
Freshwater wetlands on freshwater closed depressions or camaldulensis- 12.1-
Wetlands alluvia overlying | vegetation oxbows adjacent to 22.6m (Jones, et al.,

sandstone ranging from open | watercourses or on 2020)

ranges with water to fringing adjacent alluvial plains. Forest Red Gum- at

fresh, sedgelands and

intermittent flow

eucalypt
woodlands.

Forest Red Gum

least 9m (Ausecology
Pty Ltd, 2018)

Eucalyptus coolabah-
possibly at least 7-8m
(Costelloe, 2016)
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MAPPED POTENTIAL GDE WITHIN THE 25KM BUFFER ZONE

Desktop studies have identified a higher diversity of potential terrestrial GDE within the
surrounding 25km buffer area with a total of 18 REs mapped as overlapping with the Queensland
GDE mapping (Figure 4). These vegetation communities can be categorised into three broad
groups based on functional ecosystem characteristics:

1. Deep rooted treed regional ecosystems
2. Riverine Wetlands
3. Treed regional ecosystems associated with intermittent flow

These GDE display a scattered distribution throughout the landscape and their presence will likely
be influenced strongly by historic land use practices.

Deep rooted treed regional ecosystems

These GDE collectively cover the greatest area throughout the 25km buffer zone. With many
being connected to aquifers, some of the deep rooted REs present are likely to be less reliant on
riparian zone alluvium with many appearing to persist in the landscape between waterways.
Currently these GDE are clustered towards the southern end of the project buffer zone and are
prominent around nearby state forests and patches of continuous vegetation not mapped as GDE.

Itis likely that these GDE were historically present across the landscape covered by the project
boundary but historical impacts associated with grazing and land clearing have likely reduced
their distribution throughout the buffer. Like those GDE within the project boundary, these GDE
are likely to be dominated by Eucalyptus spp and highly valuable habitat for a range of species.
With large patches still present in parts of the landscape, it can be expected that a higher species
diversity and variable vegetation structure will have been retained.

Riverine Wetlands

Those GDE classified as riverine wetlands show a broader collective distribution throughout the
project boundaries buffer zone, despite occupying smaller areas. As expected of wetland
ecosystems, riverine wetlands are isolated along creek lines and are found throughout the 25km
buffer zone. Riverine wetlands are virtually absent from the western side of the project boundary
however this may simply be an indication of historic land clearing rather than unsuitable
conditions for the GDE.

Intact riparian zones show evidence of good ecosystem health with large portions of riverine
wetlands forming contiguous patches with relatively good connectivity. Treed regional ecosystems
on alluvia overlying sandstone ranges with fresh, intermittent flow in particular appear to be
connecting GDE in the north area to the surrounding landscape. With GDE within the project
boundary known to potentially provide habitat for threatened species, such as the Koala and
Greater Glider, any connectivity through cleared landscapes will likely hold disproportionately
large benefits to biodiversity in comparison to patch size. While currently not confirmed with
ground-truthing, these riparian zones are likely to be dominated by similar species found in those
GDE surveyed within the project boundary. Thus it can be expected that Poplar Box, Rive rRed
Gum and Silver-leaved Ironbark will be present in the canopy throughout these GDE.
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Some fragmentation is still present within individual GDE, particularly those situated in the
northern half of the buffer zone. These fragments are likely connected via creek lines, however
the lack of continuous vegetation will likely decrease ecosystem function and, without regrowth or
continued recruitment, patches may be at risk to the same disturbance processes known within
the project boundary (Grazing, exotic species and limited recruitment potential). Although a
largely intact canopy appears to be present, it is unclear to what extent recruitment or expected
understory structure is present. With variable structural diversity known from GDE within the
project boundary, it can be expected that similar conditions will be present.

Treed regional ecosystems associated with intermittent flow

The remaining GDE present are collectively the most fragmented vegetation communities present
throughout the 25km buffer area. Small isolated patches can be found scattered throughout the
southern half of the buffer zone. While multiple different GDEs are represented throughout the
buffer zone, they are typically small in size with little to no other representative patches present
throughout the buffer. The long term persistence of these patches is potentially impacted as a
result of fragmentation however flooding regimes may assist populations in dispersal and
downstream recruitment. Proximity to continuous vegetation, particularly in state forests, may
buffer patches from continued decline. Much like the riverine wetland GDE, the highly fragmented
nature of these GDE may not be a reflection of unsuitable conditions but rather a result of historic
landscape disturbances associated with land use.

The largest patch of treed GDE can be found directly north of the project boundary and is
dominated by treed regional ecosystems on alluvia with fresh intermittent flow. This extensive
riparian zone connects two major clusters of GDE types one of which is the diverse vegetation
communities found in the north area of the project boundary. Based on the predicted areas
produced by state GDE mapping, these GDE appear to provide large areas of riparian zones and
are the dominant clusters of dense vegetation in the immediate landscape. Some gaps appear
along major water courses in state mapping however it is unclear if this is a reflection of ground-
truthed changes in vegetation structure at the local scale or a limitation in the spatial layers
sensitivity.
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COMMONWEALTH MAPPING OF TERRESTRIAL AND AQUATIC GDE

Commonwealth mapping of aquatic and terrestrial GDE within the 25km buffer from the Atlas
Stage 3 Gas Project tenements boundaries, shows that considerable overlapping with
Queensland state mapping is present (Figure 5). GDE remain heavily associated with riparian
zones and other waterways outside of protected state forests. Fragmentation is still apparent in
Commonwealth mapping and is likely to result from a combination of historic disturbance regimes
and natural geomorphological processes.
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