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Dear 5ivs,

PRELIMIN
SOUTH OF LAKE CATHEHIVY (FPORMERLY RAIRBEOU

AERY ACID SULPEATE SCIL INVESTICATION
FACIFIC STTE

we have now collated the information obtained
from the drilling, sampling and testing of six test
holeg in the low areasgs of this site.

“he borehcles weire located, levelled and
stalaed by Luke & Comranv, as Boreheole 101 to Eorehole
¥ rany

106, {ipclusiva) and these numbers have becn adopted
in this Report.

The results are summarised on the attached

Flan, indicating & dopth of aoverburden {(clayey

material) and the R.L. to which excavation can

proceed without encountering significant acid

sulphate soil problems. Testing of samples throughout
the depth of the profile (to five metres Jdepth)

suggests that the material at depth s the prime

source of potentially acid sulphate soil.

Inspection of the Plan zals indicates that
$1gn1L1cart cgepths of clayey oxe"bu ~den occur on the
western side of the site, with the vidge line (with

4

the access road) and the ares to the cast,; providing
the better area for the winnping of orcuc;cble
sediments.

Loid sulphete seil problems are alsc lass
significant on the eastexn side of the areza investicated,
with FEoveholes 1 and 2 providing about four netres
depth of material which cen be won without ¢enev ting
significant guantities of acidé such as would reguire

remediation.

CoOntinueS. s vs ca v v oo




vy Acid Sullhnte Seil
.tion, south of Lalke Cathie

It is therefore recommencec that, if the
investigation of & £ill paterial source in this area
is to be further pursued, the area between the access
voad and the creal line te the east, is the area in
which the investigation should be concentrated,

Yours faithfully,
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Fax: (02) 6548 4166

PZ&FMHHDPﬁ WHWQWH
Page [ of2
CLIENT: :O—._ﬁﬂm & —.__U_t?:wm mb._.ﬁx NUMBER: 1098
P.O.BOX J153 - ho of SAMPLES: 16
COFFS HARBOUR JETTY NSW 24350 DATE COLLECTED: 06.1 202
DATERECEIVED: 09,1207
TIME RECEIVED 9:00 AM
m}?:‘rm WATER
ANALYSIS METHOD | UNITS w1 w1 [T w3 s W6 | w7 | wa o W1o Wit Wiz w3 Wi
NO. 209410 10982 209572 uamm.a 2835 20%R%5 10387 20984 2089 209810 1984 ) 2038501 | 1008412 09812
pil EL12 56 4.1 66 5.0 53 4.3 51 5.8 5.5 5.3 5.0 57 b.4 2
Conductivity ELS nS'cm G460 | 8320 1447 | 6050 | 4230 | 14 1.6 | 1283 | 13000 29.7 2378 1103 6570 | 2507 448
Tola$ Digsolved Solids EL 7b mg/t 4730 | 4410 724 | 3025 1 2115 71 642 $6500 113 19 552 3285 1254 224
{estimation by conductivity} L .
Aldkalnity as Cal0, CL3 me/L 63 <} 97 4 21 <} To1.105 21 9 7 37 8} .17
Sulplate EL1g . mgsL 733 857 95| 481 142 .22 69,5 107 1.2 36.7 166 627 683 A3
Chiorde ELIO mgfl, 3600 | 7990 | 331 1330 | 360 | 303 3N 3740 | 44.8 43.8 254 3020 392 127
Colciom ELY mg/l i59 161 148 | 416 586 26.1 244 210 10.1 B.87 11.5 118 416 10.4
Magnesium Eio g/l 430 392 175 127 105 7.88 46.7 67 455 1.37 23.2 190 6:7-1 949
Sodium L9 me/L 1060 902 193 586 453 Z5.%5 108 1250 | 241 224 125 786 358 602
lron EL9 mpfl, 153 | 314 {.365 5.07 857 750 | 25% 76.3 9.38 37.8 9,74 22.2 0.547 -} 0642 |
Aluminiurg ELY mg/l 458 256 842 | 119 305 | 97~ I87 159 219 161 : 0 L.&61 0.59 | 0.85
Mungznese L9 . gL 4.3 <77 | 0.087 | {233 0.348 | 0,257 1.0g 350 | 0.052 L (.05 LIl Llc.ma.l_ 0267 | 9.03¢

BAOTRER AT AN VLAY \206E Hobme-03 doe
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19:38

042083

A

Fage 2of 2

ANALYSYS. [ METHODNO. UNITS ws W1 Wil wiz ETE) Wid Wis Wig
: - : ) [F573% - 1152410 IS¢ - 115312 a3 | 1iswves 5¥s 105316
pli _ _ - ELI2 : . 5.3 ] - 535 4.3 7.1 6.6 6.2 a4
Conduc:ivily .- BLS LiSicm 150 321 1134 7130 2873 179 133 308
Tota Dissclved Solids : . BL7b " mgL, .95 k61 2 © 3568 1437 % 7 154

! (sitivintion by conluc ivity} ]

Alkalinily s CaCly EL3 mg'l, i6 <3 {8 <| 177 10 3 13
Sulphatc* N& B14 mg/L, i.z 38 150 380 580 69 4.4 T4
Cxloride* NWB2 Bl4 mg/L 49 9 240 140 350 41 27 35
Calcium ELD mg'l, £51 278 7.54 743 0.z 382 241 3.46
Magresinm EL9 mg'l, 245 2.47 219 {94 314 331 248 492
Soditm ELS mgk 16.4 13.% 132 03] 430 183 5.3 374
iron ELD npil 434 13 2.7 1.7¢4 0.360 1.27 2.57 0.869
Alnminiem ELY gL .22 2.71 0.232 0373 £.694 1.45 535 0.464
Man ganesc EL3 mgl 0.7 0.009 0.060 D267 {. 0120 7,022 0.027 0.007
Potassium ) ELS mgl | 0668 | 1Lis 1.40 2.45 1.53 1.54 153 1.4

This final report repiaces the interim seport dated 25.07.03,

0/ e
* Samples dispatcdied to AGAL (NATA Accrediation No:198 3 lor analysis. O/N: ENS5347, P N w :M
Samples coltecied by client and amalysed as receivad. . m 20N 40 d
Aralysis yerformed accarding to “Stancard Methods for the Exam nation of Water & Wastewates™, 20th Edition, 1993, APHA, nu...u % T it
All pages of this report have besn checked and approved for releass. E 2 fo_\ m.(wq s M
_ 3 3. _
) Q . 7 ) - w >
AU TG D, g 0 ETREPY
B J Wadlzigh ’ Date 3 3 0 % 33
Laboratory Manager: 3 .?mw "l .M )
CHCC Environmental Laboratory MW.. mJ rw‘ v
. 5 FFW afwM.
R 53

i oE W Eeneres mARESEGE | & e T »).mfwz

~ == ~This Labursiy St aedled by the Nationat Assoclalion of ..ﬂmw_n.\._c, Authorilles, Ausralia.

[Recadiation Humbers: 12359 (Chemicaly) _

NATA endersef test repost. This dacumens shall not be reproduce, Sxeapt n full,

GAUNL NI tbpty & o Q2 ENVLARLZI0 VS e PATA WL

&
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AGCHN QO 286 271

" PO, Box J 159, Coffs Harbour Jetty, 2450 . ‘. Pnoneffax 6§ 536457
40 Rippingale Road, Korora, 2450 - . - s o '

IRA)N#BOW BeacH GROUNDWATER. LEVELS

. wWilille |3 4lsle |7 @ |o ||| 4 |
R G [5TA{EA 516 |ATA|4.50 543 879 472 S04 481 S X R
C | 2| 24| 15| 2050 o5 | 95| joo | 00 | D5 215 | 208 1Z0| 330
R Top (Rl S-841{5:39(5:28 (495 |46l |5-53(4-83 483|514 5031576530
Date, | S| Deatmbey 200 e

2698|2575| 3106|2520 | 2180| Wi | 2695|2780 | 24| 2270 3(45 | 3690 | 3230
43| £90| 1830|2100 | 1080 | 670 [035| k30| Iogo | A5 | 1115 | B30 1380

| GaeniTelppel 2259 (88| 580 1420 | j4op| [P0 j6bD| IS0 /435 W2t | io7e | 1760 | 185D

Qi W 5*59} 351 370 353|321 343 323|374 371 191|243 354
Dnde. . _2\“‘5@-%93 .- 3 N

o fe———

»

 |osod |25 | 2o | 3520 | 2480 | 2570|2098 | 7700 | 2415 | 2270| 3185 | 30903230
. _ WA Ye: '.9}; (635 2240 | 1e6o | Tho| 1145] J63e| N5 | 1045 1075 | 1370 | 2030
. T v — = . =

s T pied 2270 | 60| 15| B 0 | 1420| 1810|1550 | U0 | R29e 1225 210 |1720| 1200

RL W [359(373.(387 (377 349 | 372 334{ 3741 3.85] 26/ | 359 | 358
Dote | 3T Madds [200% |

 ooyol pie| 2065 | £25| 605 | 3o | 180 | 1265 845 830 | 1S 54z |145D|loto | 615 60"‘“;‘3‘.‘1’.‘”5’“

| RLWL {286 477 |4.L8] 464|383 425|403 4.06| 443|447 | £25 | 424
| Leghed B 2886 1575 | 3110 | 3520|2480 2570 | 2495 | 176 | 2445 | 2270|3165 3090|373
(R Phnot e 297 | 2.82| 27| 14| 243| 296|220 2:11 | 273 | 1C | 15222 |
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OF BOREHOLE No. 105

. cLiENT: Luke £ Company
 pROJECT:Preliminary A.S.S Assessment, lake Cathie.

Ground |eve];‘..._.,,‘..5..f:25 ....... ARD s Diz. of horing:. ... e ESOLPAIR L
Aimd] Pry Lt Teyota - mounted "
Type of boring:..QQ.F}IJH‘Q.QQQ_..-é_l.!c;&fﬂ,‘.,,MQQI. LANING TUDES: RN e ceire sttt
Samples of Changs of Strata A $.8
Daly Core Recovery = Description of Strata Cstaxtial
Progress Deoth ::: Legend| Oeoth Level

Dk. grey clayey Topsoil .

21.10-98 Sarnple N"‘_ %m H ]

5.4

csturine. CLAY with

/
'OS'/I‘ Z some Feaf:j remnarts

ano huomus.

105/2 ] wet  Soff. 3
CLAY, slightly sand 20
R o AL 3
105/3 L+ grey £ uellow mott ed =
| g4 grey € $
o] wet | soff, .
A FINE SAND, slightly clayey| ™5, 8
: Lt 91“65 Ef'}-_ _§
wet ., loose.
5
2

FINE c[a{jej SAND

Lz'gh{’ grey

W8+ , IGOSEJ

#lﬁk P?Ten'haj
fegqures
ha ﬁ-"saﬁ é,m@Of

End olf Hole

Keay 10 type of sampis Remarks: [Observations on ground.water, eic.)

1 {501 « S0 mm. dia undisturbed sample m
B '~ disturbed 1ample, WT@ ? 'O‘ beloie G L. Cg 75 AH D)

No. in bracksit goves

(N [ 1~ standsrd penetration test

No. of blows/300 mm. penetration
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RECORD OF BOREHOLE No. 106
cLiENT: Luke § Company

 prOJECT:Treliminary A.S.S Assessment, Lake Cathie.
Ground leveli....... 5 '43 .......... A HD .......................... Dis. of boring ... v B0 AN |
SETBR Lol Yoot - meunted .

Type of boring:..%?.ﬂ?‘bﬂ@&éﬁ,,.-g,ll@hl....wqex. Lining tui)esﬂ( s
Draity Cossaem;e[z:):\:ry Change of Sirars 5 - ion of St AeSS
Progeess Deoth L‘:’:’: Legend| Deoth Ali?e', o Flential

2110-38| Semple Ne. %5{' Dk..greﬁ c[a,fjeﬁ'ﬁpso}[

' 48
!06/[ ] Mixed sandé clay.
lo|4-2 -
Estorme CLAY  Dk.oreul| .S
!OQ/Zj[/ .  Dk.greg| & 3
/' with yellow moH’mgs. 83
I Y
/ We_'[', Soft. a2 g
20 %
Lk ) 5N =
el FINE SAND | V. szH‘S 3
106/3:{ 1. .
L. grey 5 @
saturated loose. . g
X
FINE Clayey SAND | 5
' Grey —~ brownr ,}g P
=
[06/1 V. Wet , soft. Sg g
< %
\— 07 cLAY(Residoal) IS
\» mottled red & yellow, m‘h,ﬂ'rm §‘
N £t 02
i End oJ(: Hole
:‘t;iwm:(:“mp: disturoed i Rematks: {Observations on ground-water. etc.d
Ll mm, diz gnoisigr sampie
o ' o distur sampla, Ew :
N - :[tmd:’reddpenetrlation 1est, W1 @ ISOO beicw GL ’ (3 9 AH:D)
(No_ in brackes gives
No, of Diows/ 300 mm penttration
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Environmental Analysis Laboratory
Centre for Coastal Management

PO BOX 5135, EAST LISMORE NSW 2450 AUSTRALLA
TELEPHONE: {02) 6620 378
FACSIMILE: (02) 6620 3957

>
k=9
o
e
Job Number J3323 ‘.6"
Sample Accession No. | Samples | - 29 A
. -l
Sample Tvpe SOIL A
Mo, of saimples 29 Certified
Laboratory
Date supplied ath November. 998 Practice
Invoice Number 3270 RCG. N CLPOOS2

23 November! 1998
At/ M Bill Holmes
Holmes & Holmes Pty Lid

PO Box J159
COFFS HARBOUR JETTY NSW 2450

Dear Bill,

Herewith are the analysis results of 29 soil samples supplied on 6™ November. 1993, Results
were previously supplied by facsimile.

The sample which ranged from sand to cly showed a clear distinction between surface and
depth. The samples collected at depth for many sites showed 1o be clearly potential acid
sulphate soils however none of the surface samples would be regarded as potential acid
sulphate based on the 1998 criteria (ie. the new guidelines use >0.03%Sox for sands:
>0.06%Sox for clay/sands: and >0.1% Sox for clays).

Treatment of the potential acid sulphate soils using the TSA resulis should be sufficient: but
note that some of the surface soils have high acival acidity and low water pH which is likely to
have resulted from the oxidation of potential acid sulphate soils.

Please contact the laboratory if you have any queries,

Yours faithfully.

Graham Lancaster.
Laboratory Manager

Results refer to samples as received al the laboratory. This ceport is nat 10 be reproduced except in full.

Analysis performed according to “Siandard Metheds [or the Examination of Water & Wastewater™, 19th Edition
K 1093, APHA. except where staled otherwise,

%

Southern Cross University
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cUENT: Luke £ Company
PROJECT Breliminary A.S.S Assessment, Lake Cathic

Ground leveli ... 4"2?¥AH,D ........................... Dia. 0f HOriNG ..o oo EIOAE L
Aivil Pry gk Tegom-wounied :
Type of borinq:..991113&1\.4,99‘5..réil@w----vwf%‘zfv P = L U
Samoples or Change of Strata A'S S
Daily Core Hecovery = Cescription of Strate Estontinl
Progress Depth Totl;: Legend| Deoth i_evell

21-10-98 M 4-0' Dark grey clayey Top9o'1{.

J ki FINE SAND, sll‘rj:j grey £

1 1. 3r‘ej. Mo1sT loose.

32

B R FINE SAND, soft

No po tentral

S s mdorated Black & Dark
{01 /3 i fa;' .ﬂ © Browr, Satvrated,
~ | med. dernse .
- -8
T X
N
R
i FINE SAND, slightly siffy | o8 S
Ao i %
olf4 || k4o | O 5!
ol |- satorated | loose. RS
. 0 g
i <
’7/ - =04 CLAY, Lt grey , vV wef, e 4
//// 752 v SGF{' = -y
o= 07 r KRS
~ End of Hole 2
01/5 - . <3y
. i (Y N
- Qg‘g
- -
i N
KR OEVE S SSmpte Hemarks: {Observations on ground water, etc.]

U {50) — 50 rmm. dia undisturbed sample

D P~ ditturbed sampie, W‘T’@ 900 I)elpu_) G-L. (3«4 AHD)

N [ ) — stenderd penetestion tast,
(No, in brackeis gives

No. of blown /100 mm, penetrstion
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CLIENT:

PROJECT: Trelipmunar

542 AHD. .

Luke. § Company
AS.S

Asszsg ment Lake Cotnie.

Ground ievel. ... =2... Oia. of boring:........ e BOvAraL
Al. I PT\-I Lt:)‘(. TQSOB‘WUI‘\TZA .
Type of boring:..gf,‘?.ﬁ‘.t!b.\-l.ﬂ!-éﬁ..'g.{.lg‘ﬁg.....MQQL’. Lining whesﬂk

Ll

End oF #o('e

o

Samoptles or hange of Strals A.Sg
Daily Core Rcccw:vT - Change of 5 o Descriotion of Strats Ctential
Progress Depth 0‘:% Legend| Depth Level -...g
210-98| Sample. N L 5.2 Grey sandy Topsoil k%
e &8+ ¥
(o2 - . 8% %*
2 g
| 9 <
g ""'.'r_ l.o FINE SAND, 5159!7“5 st Hl‘j
IOZ/Z :] Grey & L+ grey
et wet, loose . 3
| B
‘reo 3 ¥
: - 3.2 , P
Wil FINE SAND, soft indorated R
‘._"‘-. E;lack/dk. brown Qe ‘g(f
102/3 Jh soturated , med. dense. AN
s 25 Iy e S i e s <73
#5430 hard mdvrated =P
-':'5?.,': denge,
- ' Q
. FINE SAND with « litHe | <
!02/4 Foel fine. gravel. |
4.0 Grey , saturated ,med .dense .
T I3 =
A . R
] FINE SAND sligha‘frj sz”g E $
- Grey =C \g §*a
102/5 2 Satorated loose. _k%g_g
L o} 004
polis]

Ky to type of wampla
o] - disturbed tampie,

N { J = siandard penetration tess,
No. in brackets gives

(

No. of blows! 300 mm penetration

U 50 — 50 mm. dia undisturbed sample

Remarks: {Observations on ground-water, etc.)

wWT@ looo 'beiow GL. (44 ARD)
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CLIENT:
PROJECT: Dreliminar

A-Ad AMD.

Luke § Company

A.S.S Assessment, Lake Cathie,

: Dia. of Boring . e o 3O PASAL
Ground leveli...... Alm.,[ P‘h.‘ o .Tafjoh—won'l'ed a 3 .
Type of bo;]ng:__QQ_DI'-,;Q,\)_QQ‘E;_:{:.{Jth..“MQ‘Z—(- Lining :uhesmk
) SAOpeyeE Change of Sirata AS 8]
Daily Care Recovery Description of Strats Po 2.
Progress Denth E\:r: Legend| Depth AL'-iE)e;I taxtial
21-10-98| Sample No. ] ) [ = !
IOB/I D . grey clayey lopsor
Estorine CLAY, mottled <
B .
re ellow LY
103/2 grey & Y = 5
wet  soff, 8
I 5
103/3 ’. Q.
] E
. 3 3
A FINE SAND, slightly clagey | 5%
i i Y
1034 :| A . )
/ / LIS}T{' grey -;g §
/ _ saturated , foose. o
"/"~3-o
2 %
I+ 2 IRV
CLAYEY SAND dark grey las @ §
[03/5 <3 ¥
- V. wet, sofft. ‘&39&@“ s
i -

103/6 1
/no‘f:, Jw.s"'ec[’} _

0.6

{
b
o

CLAY ( Residual )
motfled red brown & grey

be:c:amir'jg ge!fow - green

IE We.’f;. Sop{‘.

L RN

Cosidoal Clay

no A5 S

-06

U
g

End oF Hole

Key to

&}

N
(No_ in

type of sample

' = disturbed samiple,
) = standard peastratian 1osd,

bracke 1y gives

U 150) — 50 mm dia undistyrbed sample

Nao. of blows/J00 mm penetration

Remarks: {Observations on ground water, etc.i

wr@ 14" below G.L. (30 AWD)
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cLieNT: Luke £ Company
PROJECT:?GLM'W . AS.S Ass.e-{—— : . ’tjﬁ“c_,

5' 2 ,AH_D .......................... Dia. of horing:......... B0 vAar

Ground level:...... ,\lmlpw o .. Tos o"b.-mdn'téd ' K
Type of boring:___C_:F?_Q-.[_-.\b_\,-!.es-’.é:,..-g.[iqb'!‘- LaVARL. Liriirng (U@ s .o PH N ciaticuisniuns svamvssussiassiissmsssosyesinisseisisnss
: Samoles or Changa of Surata A.S S
pOarIv - Core I=Ieco\.'ersr‘Tw:‘e T Descnption of Strata Po'iﬂ-ﬁ"ﬁ'iél
rogress Depth or % Legend| Oeoth Lavel
2-10-98(Sample N°- }%lililé 5] Grey sardy Topsell - E
o4/ J i) FINE SAND siltu, grey. | 3
AN FINE SAND shighfly sithy | ©
i 3 = .8
| 1 rolss BPrown , loose , wet. &:%
W] L “ %
o4 } 0 (R [
FINE SAND , slily % §
l‘l” Gr’eaj E,l_ | +. grey e
i 2.0 satorated, loose T

a2 | >l Fing S}H'ﬂ SAND with «a
104/3 ] ,' a- li{"He ?f?}c era_,\fg(‘

SIGht pofen
&zl e
mamagemen

., - o k. grey, sanrafed, loose.
|- 30 i
oL 3
339
_ FINE SAND slightly siffy, | %5 §
. ! ‘-t-_
Al Bl
B " 4 D]'( br‘own : = %
. i —4 .0 - [y
10‘6’/4 i Saturated  med. dense . D3
J g
177 08 edorme C -
/- Esturne CLAY, LT grey Em—s _
|O4/5 B V. Qc% v. sof t. 038 §
Z 501 03 : =
i End. oF Hole. 5\ & §
Key to type of sample Remarks: (Observations on ground-water, etc.]
U {58 — 50 om. dia undisturbed sample
o - distyrbed sample, WT@ 800 bt’,(bf@) GL. (‘4"4‘ AHD>

N { } = standacrd penetglion test,
(No, in bracke s gives
No. of blows{ 100 mm, peaerration









