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ABBREVIATIONS AND COMMON TERMS

A large number of terms are simplified by acronyms or abbreviations in order to
make the text clearer or are common scientific usage. Some words are also given a
specialised meaning as they are also used repetitively for clarity. These are listed
below. A list of chemical abbreviations is also included. It is common practice in
reporting groundwater analyses to ignore the electronic valence symbols for ions:
these are usually only used if it is necessary to clarify the species' operations in a
reaction.

Table Al. Acronym References for Cemetery Sites

Acronym Cemetery Site*

BOT Botany Cemetery, NSW

CEN Centennial Park Cemetery, SA

GUI Guildford Cemetery, WA

HEL Cheltenham Cemetery, SA

LAU Carr Villa Memorial Park (Launceston), TAS
MEL Melbourne General Cemetery, VIC
NEW Bunurong Memorial Park, VIC

SPR The Necropolis (Spring Vale), VIC
WOR Woronora General Cemetery, NSW

* greater detail about site locations and names is given elsewhere in
Appendix A

Table A2. Explanation of Terms, Abbreviations and Symbols

/1-17 designation for groundwater sampling event; preceded by a cemetery
identifier, for example: CEN/1

1E-6 m/sec  scientific notation, consistent with method of reporting for electronic
media;
in this case equivalent to 1 x 10 m/sec
ACCA Australian Cemeteries and Crematoria Association
adipocere an intermediate decomposition product, whitish or white-grey in
colour, waxy lustre, composed of fatty acids; chemically it is neither a

wax nor a fat

adipose as in adipose tissue, i.e. fat tissue
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AEC

aerobe

anaerobe

anion

assemblage

BOD

borehole

BOT

BTEX

C

cadaverine

cation

CEC

cell

Anion Exchange Capacity, a property of soil’s clay minerals and
organic matter

a micro-organism which requires oxygen for survival, i.e. an aerobic
environment

a micro-organism which requires an anaerobic environment, i.e. one
without oxygen, for survival

an inorganic chemical species with excess negative charge

term derived from palaeontology, meaning here the whole collection
of indicator bacterial analytes considered together

sample designation for any sample from Botany Cemetery

Biochemical Oxygen Demand, also elsewhere denoted BODs, is a
chemical test particularly relevant to assessing the 'pollution load' of
waters

same as a ‘well’; term for subsurface exploratory hole or permanent
sampling point. Borehole logs (or borelogs) are found in Appendices
B — J; soils described in these logs, and some terminology, are further
considered in Appendix K

refers to Botany Cemetery (Eastern Suburbs Memorial Park), as an
adjective or a noun

aromatic hydrocarbons associated with the petroleum refining process
and including:- benzene, toluene (methylbenzene), ethylbenzene, m +
p xylene, o xylene and styrene

sample designation for any sample from Centennial Park Cemetery

a gas given off due to the anaerobic decarboxylation of proteins
during decomposition; a diamine, C4Hg(NH>),, (1,4-diaminobutane)
with a foul odour; toxic

an inorganic chemical species with excess positive charge

Cation Exchange Capacity, a property of the soil's clay particles and
organic matter

in the context of a landfill means a large, properly engineered,

excavated ditch which is subsequently filled with municipal waste
materials and re-covered with clayey soils to prevent water infiltration
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cemetery

CEN

CFU/100 mL

CH4

CO,

COD

DC
EC
EPA

equiv.(eq)/L

FA

facultative

formaldehyde

formalin

the word is used generically and includes the ideas of "burial ground",
"graveyard", and "churchyard"

refers to Centennial Park Cemetery as an adjective or a noun

common unit of measurement for bacterial tests: colony forming units
per 100 mL of tested water

methane, the simplest hydrocarbon, a gas, given off during the
decomposition process;

carbon dioxide, a gas given off during decomposition of organic
materials, a final product; from the atmosphere is incorporated into
rainfall

chemical oxygen demand (in either mg/L or equivalents of oxygen);
often used as a measure of pollution and equal to the concentration of
species that are readily oxidized by addition of a soluble oxidizing
agent like permanganate; high values are considered to be undesirable

direct electrical current
electrical conductivity, measured in units uS/cm
Environment/al Protection Agency (a generic term)

equivalents per litre, often also as meq - milli-equivalent; a chemical
concentration unit obtained by multiplying the analyte's concentration
(in mg/L) by the available ionic charge divided by the unit formula
weight.

Factor Analysis: a statistical technique which seeks to link variables
(analytes) together in a way that recognizes their contribution to the
total variation between all the results; Factors are developed after
preliminary analysis (also see PCA)

in reference to micro-organisms; those that may survive in an
environment with different oxygen conditions to the environment in
which they thrive

an organic molecule from the successive hydroxylation of methane;
more properly called methanal (H-CHO); it can be oxidised to formic

acid (methanoic acid) and then carbon dioxide

a solution of formaldehyde in water; solutions up to 40%
formaldehyde are said to be used in the embalming process

sample designation for any sample from Guildford Cemetery
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gilgai

gram

GUI
H

ha
HEL

heterotrophic

Australian term for a landform initiated in swelling soils where small
ridges or mounds ‘grow’ from otherwise flattish land

used with the terms “positive’ (+) or ‘negative’ (-) to aid in the
identification of bacteria using Gram’s dye test

refers to Guildford Cemetery as an adjective or a noun.

sample designation for any sample from Cheltenham Cemetery
hectare, areal measurement, 10000 mz, equal to about 2.5 acres
refers to Cheltenham Cemetery as an adjective or a noun.

in respect of bacteria; common types which need complex organic
compounds for their source of carbon (i.e. to sustain them)

hydroxyapatite a biologically derived mineral which primarily comprises bone —

ICP

i.d.

industry

interment

invert level

k

karst

L/min

Ca;9(PO4)s(OH),; a source of calcium and phosphorus in the body

Induced Coupled Ion Spectrometry or Spectrometer (a chemical
analytical method or apparatus)

internal diameter

unless the context implies otherwise means the Australian cemeteries
and crematoria industry

strictly the burial of human remains in soil; but can be interpreted as
the encapsulation of the remains in a crypt, vault or mausoleum

the base of the grave, that is the lowest-most excavated level

intrinsic permeability; a measurement of the aquifer matrix only in
units of metres squared

hydraulic conductivity; reported in many units but herein units used
are either m/day or m/sec

a set of landforms and sub-surface features where the solution of
carbonates (like limestone or chalk) by groundwater and running
water has created vast networks of underground channels, caves and
structures that easily convey water

sample designation for any sample from Launceston Cemetery (Carr
Villa Memorial Park)

litres per minute: groundwater sampling or flow rate
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LAU refers to Launceston Cemetery (Carr Villa Memorial Park), as an
adjective or a noun

lift and deepen the process of re-opening a grave for the purpose of re-use wherein
any remains are gathered up and re-interred at a level below the
proposed grave invert; in South Australia this is now possible after 50
years,originally 99 years

lifts and batters in relation to landfills: lift represent typical construction layers —
about 1.8 m thick; batters are the outermost finished slopes of these;
the effect is often a stepped hillside

M sample designation for any sample from Melbourne General
Cemetery
MEL refers to Melbourne General Cemetery as an adjective or a noun

mercaptans  mercaptans (or thiols) are decomposition gases containing the —-SH
(sulthydryl group). They are notable for their disagreeable odour.
They are acidic and form insoluble solutions with heavy metals, for
example mercury.

mg/L milligrams per litre of solution, common designation for concentration
of chemical analytes in water (almost equivalent to ppm)

mL millilitre, volume measurement identical to 1 cm® under standard
conditions

mm/a millimetres per annum; used to report annual precipitation

N sample designation for any sample from Bunurong Memorial Park

N» nitrogen gas; results from the denitrification of organic and inorganic

nitrogen compounds via various pathways wherein the processes are
driven by bacterial action

necro-leachate the term applied to leachate of decomposition products in cemeteries
NEW refers to Bunurong Memorial Park, as an adjective or a noun

obligate in reference to micro-organisms; those that can only survive in an
environment with specified oxygen conditions

o.d. outside diameter
PCA Principle Component Analysis: a statistical technique which seeks to
link variables (analytes) together in a way that recognizes their

contribution to the total variation between all the results; Components
are developed from the raw data (also see FA)
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PET

PFU/L

PVC

pH

ppb

ppm

putrescine

QC

QSS

polyethylene terephthalate, a polyester

plaque forming units per litre (or per 100 mL), a measure of the
concentration of viruses particles

polyvinyl chloride plastic; a common, relatively inert plastic used in
all but some specialised groundwater sampling applications

the acidity of a sample or soil measured on the pH scale of 1 - 14 units

parts per billion — a measurement of concentration; an approximate
equivalent is pg/L (micro-grams per litre)

parts per million — a measurement of concentration; an approximate
equivalent is mg/L (milli-grams per litre)

a gas given off due to the anaerobic decarboxylation of proteins
during decomposition; a diamine, CsH;o(NH;),, (1,5-diaminopentane)
with a foul odour; toxic

Quality Control program or regime used to ensure testing integrity
and reliability

Quantity Surveying Score; obtained by summing the distribution of
number of interred individuals multiplied by a weighting factor based
on the length of interment

quantity survey the term adopted for the recording of grave numbers and date

remains

site

soilfluction

SPR

Study

information relative to the sampling points

the organic waste comprising all or some of the solid and fluid body

"non

parts of a deceased human; synonyms are "body", "cadaver", "corpse"

sample designation for any sample from Spring Vale Cemetery (The
Necropolis)

means the cemetery location where the work was done in general
a mass movement phenomenon where thawing permafrost or other
frozen ground gives rise to wet near-surface soils which then creep

and flow

refers to Spring Vale Cemetery (The Necropolis), as an adjective or a
noun; common use of this geographic descriptor is now 'Springvale'

refers to the research, investigations and analyses reported and

discussed in this thesis; as well, in context, the National Study of
Cemetery Groundwaters
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sulfur the chemical name in its new spelling; occasionally it is still seen as
"sulphur"; related variants are -sulfate & sulfite

SWL ‘standing water level” measured in wells, usually prior to sampling,
expressed in metres below the ground surface

temp the temperature parameter measured for water samples, in degrees
Celsius

thermotolerant in reference to micro-organisms; those that survive in an
identification test with elevated temperature conditions e.g. 44°C
compared to those tested at usual human body temperature of about
37°C

TSE transmissible spongiform encephalopathies — a group of
debilitative/fatal diseases including Creutzfeldt-Jakob Disease
(variant, vCJD) and Gerstmann-Straussler-Scheinker syndrome in
humans, and ‘mad cow’ - Bovine Spongiform Encephalitis (BSE),
disease in cattle

W sample designation for any sample from Woronora General Cemetery
WOR refers to Woronora General Cemetery as an adjective or a noun.
uSv micro Siemen volt, a measure of the radiation received from elements’

radioactive decay events

uS/cm micro Siemens per centimetre, common unit of reporting electrical
conductivity (EC) — a reflection of dissolved ions in water or extracted
from soil into water

UK United Kingdom - essentially mainland Britain

USA United States of America - essentially continental North America
USCS Unified Soil Classification System

USGS United States Geological Survey

UTS University of Technology, Sydney

VIC Victoria, in context is a reference to the Victorian Department of

Human Services (a Contributing Research Partner) or all of the
Victorian cemeteries included in the Study

XRD X-ray Diffraction, an analytical technique, used as an adjective or
noun
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Chemical Symbols

The concept of chemical species existing as an ion is usually implied; electronic
valence is not usually shown.

Al — aluminium, As - arsenic, B - boron, Br — bromine, Ca - calcium, CaCOs -
calcium carbonate, Cd - cadmium, Cl — chlorine, CN — cyanide radical, COs -
carbonate radical, Cr - chromium, Cu - copper, F — fluorine, Fe -iron, Fe*" iron I ion,
Fe** iron I ion, HCOs - bicarbonate, Hg — mercury, K - potassium, Mg -
magnesium, Mn - manganese, Mo - molybdenum, N - nitrogen, Na — sodium, NO, -
nitrite, NO,-N nitrogen in nitrite radical, NOjs - nitrate, NOs- N nitrogen in nitrate
radical, NH3 - ammonia, NH3-N nitrogen in ammonia or ammonium radical, NHy -
ammonium ion, Ni - nickel, P - phosphorus, Pb - lead, PO, - orthophosphate, PO4-P
phosphorus in orthophosphate radical, S - sulfur, S* - sulfite, Se - selenium, Si -
silicon or silica*, SO4 — sulfate, Sr — strontium, Zn - zinc

*silica is correctly SiO, but in water analyses suspended silica is often reported as
simply Si - it is not ionic, but is identifiable as an element in ICP analysis
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CONTACT DETAILS FOR CEMETERIES, ORGANISATIONS
AND CONTRIBUTING RESEARCH PARTNERS

The Study was conducted at 9 different cemetery locations (sites). These are
variously controlled by public Boards of Trustees, local government (Carr Villa
Memorial Park), or statutory Boards (Guildford Cemetery). The benefactors of the
Study were designated Contributing Research Partners. In the state of Victoria the
Department of Human Services was responsible for the whole Study and the sites

used participated with the Department's concurrence.

Table A3 Location and Contact Information for Cemetery Sites

Cemetery Contact Details Physical Location
Designation
ACCA Ms Robyn Smith n/a
Executive Officer
Australian Cemeteries and
Crematoria Association
472 William Street
West Melbourne, VIC 3003
BOT Mr David Blake Eastern Suburbs Memorial Park
[CPR] General Manager (Botany Cemetery),
Eastern Suburbs Memorial Park between Military Road and
(Botany Cemetery Trust) Bunnerong Road, Phillip Bay, a
PO Box 11 suburb of Sydney, in the state of
BOTANY, NSW 2019 New South Wales
CEN Mr Norm Orchard Centennial Park Cemetery,
[CPR] General Manager Goodwood Road, Pasadena, a
Centennial Park Cemetery Trust suburb of Adelaide, in the state of
760 Goodwood Road South Australia
PASADENA, SA 5042
GUI Mr Peter MacLean Guildford Cemetery,
[CPR] General Manager Kalamunda Road, South Guildford,
Metropolitan Cemeteries Board a suburb of Perth, in the state of
Perth General Cemetery Western Australia
Railway Road
KARRAKATTA, WA 6016
HEL Mr Kevin Crowden Cheltenham Cemetery,
[CPR] General Manager Port Road, Cheltenham, a suburb of
[1] Enfield General Cemetery Trust Adelaide, in the state of South
PO Box 294 Australia
BLAIR ATHOL, SA 5084
LAU Mr Craig Saunders Carr Villa Memorial Park
[CPR] General Manager (Launceston Cemetery),
Carr Villa Memorial Park Nunamina Avenue, Kings

(Launceston Cemetery)
36 Nunamina Avenue

Meadows, a suburb of Launceston,
in the state of Tasmania
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LAUNCESTON, TAS 7249

MEL Mr Russ Allison Melbourne General Cemetery,
(2] General Manager Cemetery Road, Carlton North, a
Board of Trustees suburb of Melbourne, in the state of
The Necropolis Victoria
PO Box 1159 RMDC
CLAYTON VIC 3169
NEW Mr Peter Green Bunurong Memorial Park,
General Manager Frankston-Dandenong Road,
Cheltenham Public Cemetery Trust | Bangholme, a suburb of Melbourne
Wangara Rd in the state of Victoria
CHELTENHAM, VIC 3192
SPR Mr Russ Allison The Necropolis (Spring Vale
[2] General Manager Cemetery),
Board of Trustees Princes Highway, Springvale, a
The Necropolis suburb of Melbourne in the state of
PO Box 1159 RMDC Victoria
CLAYTON VIC 3169
VIC Ms Jo Fox n/a
[CPR] Manager of Cemeteries &
[3] Crematoria
Planning, Budget, Public Health &
Development Division
Vic Department Human Services
GPO Box 1670N
MELBOURNE, VIC 3001
WOR Mr Ivan Webber Woronora General Cemetery,
[CPR] General Manager Linden Street, Sutherland, a suburb

Woronora Cemetery Trust
PO Box 4
SUTHERLAND, NSW 2232

of Sydney in the state of New South
Wales

Notes to the table:
[CPR] Designates A Contributing Research Partner that provided funding for the

Study.

[1] During the Study the General Manager at Bunurong Memorial Park was Mr John

Gilbertson.

[2] During the Study the General Manager of The Necropolis was Mr Malcolm

Tucker.

[3] The Study in the state of Victoria was controlled and financed by the Victorian
Department of Human Services. That Department provided a Special Research
Grant Reference # 907-C0O4-00658.
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LABORATORY DETAILS

Table A2 sets out details of the laboratories used for all groundwater sample testing, including the actual analytes tested at any time
during the Study and the test methods used. The information recorded is as specified by the laboratories.

Table A4. Details of Commercial Water Testing Laboratories and Test Methods

Laboratory details Any cemetery's Any analytes tested Test method
samples tested

Water Environmental Laboratory BOT Total coliforms APHA 9222B

Department of Land & Water Conservation WOR Faecal coliforms APHA 9222D

4 Guess Ave., LAU E. coli AS1095.41.6-1981

Arncliffe, NSW 2205 Faecal streptococci APHA 9230C

[N] Pseudomonas aeruginosa APHA 9213E
Salmonella spp. AS1095.41.6-1981
Bicarbonate alkalinity APHA 2320B
BODS APHA 5210B
Total Nitrogen (N) APHA 4500-NOs F
Total Phosphorus (P) APHA 4500 -P F
Total Organic Carbon APHA 5310C
Chloride AS 3741
Sulphate AS 3741
Mercury APHA 3030K, 3114C
Na, B APHA 3120B
Cd APHA 3030K, 3113B
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Water ECOscience Pty Ltd
68 Ricketts Road,

Mt. Waverley, VIC 3149
[N, 1]

MEL
NEW
SPR
LAU

Coliforms

Faecal streptococci

E. coli

Pseudomonas aeruginosa
Clostridium perfringens
Total Alkalinity, as CaCO3
Bicarbonate Alkalinity, CaCO3
Biochemical Oxygen Demand, 5 Day
Nitrate and Nitrite as N
Total Kjeldahl Nitrogen
Total Nitrogen as N
Ammonia, as N

Phosphate, reactive as P
Phosphorus, total as P
Total Organic Carbon
Chloride, as Cl

Sulphate, as SO4

Mercury, as Hg

Bromide by IC

Sodium, as Na

Boron, as B

Cadmium, as Cd (USN)

Coliform and E .coli
counts determined by
Colilert method; other

microbiological test
methods not specified

WECO001
WECO001
WECO008
WEC043
WECO053
WEC069
WECO015
WEC052
WECO053
WEC039
WEC067/006
WEC061
WEC024
WEC006
WEC 061
WECO058
WEC023
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Australian Water Quality Centre CEN Coliforms 80-01/02/07
Hodgson Road, HEL Faecal coliforms 76-01/02
Bolivar, SA 5108 Faecal streptococci 82-01
[N, I] E. coli 81-07
Pseudomonas aeruginosa 90-01
Total Alkalinity, as CaCO3 101-01
Bicarbonate 102-01
Biochemical Oxygen Demand 153-01
Nitrate and Nitrite as N 161-01
Nitrate as Nitrogen 106-01
Nitrite as Nitrogen 107-01
TKN as Nitrogen 112-01
Ammonia as N 100-01
Reactive Phosphate as P 108-01
Phosphorus - total as P 109-01
Total Organic Carbon 158-05
Chloride, as Cl 104-02
Sulphate, as SO4 110-31
Mercury - soluble 566-01
Water Microbiological Laboratory LAU Total Coliform AS4276.5
Department of Primary Industry and Fisheries* E. coli AS4276
Bass Highway Prospect Faecal streptococcus AS4276.7
Kings Meadows, TAS 7219 Pseudomonas aeruginosa AS4276.13
[N] Faecal coliforms AS4276.7

Clostridium spp.
Yersinia spp.
Salmonella spp.

In-house method [L]
In-house method
In-house method

Appendix A 14




Agricultural and Environmental Chemistry LAU BOD Specific test methods are
Laboratory Boron (B) not listed by the
Department of Primary Industry and Fisheries Cadmium (Cd) laboratory. Most testing
Bass Highway Prospect Calcium (Ca) of individual elements was
Kings Meadows, TAS 7219 Chloride by ICP except Cd and Hg

Copper (Cu) which were by Atomic

Iron (Fe) Absorption methods.

Magnesium (Mg)

Manganese (Mn)

Mercury (Hg)

Molybdenum (Mo)

Nitrogen (N)

Phosphorus (P)

Potassium (K)

Sodium (Na)

Sulphur (S)

Zinc (Zn)
Ti-Tree Bend Laboratory LAU Biochemical Oxygen Demand (5 day) APHA 5210 (B)
Technical Services Division Total Nitrogen (Kjeldahl) APHA 4500Norg (B)
Launceston City Council Chloride APHA CI" (B)
Ti-Tree Bend Wastewater Plant Fluoride APHA F (C)
Launceston, TAS Total Phosphorus APHA 4500 P (E)

Bicarbonate Alkalinity as CaCO3 APHA 2320 (B)
Public Health Unit - Water Examination GUI Total coliforms Waters Examination
Laboratory ("Path Centre") Thermotolerant coliforms Laboratory Methods M

Locked Bag 2009,
Nedlands, WA

Faecal streptococci
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Microserve Laboratory Pty Ltd GUI Coliforms MMM 4.2W
Suite 6, 771 Beaufort St., Thermotolerant coliforms MMM 4.3W
Mt. Lawley, WA 6050 E. coli MMM 4.3W
[N] Faecal streptococci MMM 4.4W
Pseudomonas aeruginosa MMM 4.5W
Salmonella spp. MMM 4.7W
Yersinia enterocolitica MMM 2.14F
Clostridium spp. APHA 36.6
Australian Government Analytical Laboratories GUI Alkalinity Local laboratory methods
(AGAL) Bicarbonate as CaCO; in general
3 Clive Rd BOD WL119
Cottlesloe, WA 6011 TOC WL122
[N] Total phosphorus WL189
POy, -P (ortho) WL195
Total nitrogen WL239
Nitrate (NO3-N) WL240
Ammonia as NH3;-N
Chloride
Sulphate
Australian Government Analytical Laboratories GUI Hg VL250 (ICP/MS)
(AGAL) Other elements: local laboratory method
51 - 65 Clarke St., Al As, B, Ca, Cd, Cr, Cu, Fe, K, Mg,
South Melbourne, VIC 3205 Mn, Na, Ni, Pb, Se, Si, Zn
[N, 1]
Australian Government Analytical Laboratories GUI Br NW Bl14
(AGAL) local laboratory method
1 Suakin PI.,
Pymble, NSW 2073
[N]
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Notes to the table:
[N] - indicates that the laboratory and the test methods used are endorsed by NATA (National Association of Testing Authorities,

Australia)
[1] - indicates that the laboratory is an ISO 9001 Quality Systems Certified Organisation
[L] - this laboratory provides extensive testing services for Tasmanian agricultural and veterinarian needs; In-house test methods have
been

developed based on heat-treated milks and abattoir waters. The methods are not necessarily accredited. (Walters, D. pers. comm.)
*in 1998 this Tasmanian Government Department changed its name to the Department of Primary Industries, Water and Environment.

Test Methods:
MMM - denotes Microserve Methods Manual, wherein the test methods are based on Australian Standard Methods (Frankish, pers.

comm.).
APHA -denotes American Public Health Association test method, the relevant method number is given.
AS - denotes Australian Standard test method, the relevant standard number is given.

In-house - see Note L.
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APPENDIX B

SITE INVESTIGATION INFORMATION

EASTERN SUBURBS MEMORIAL PARK (BOTANY CEMETERY)),
SYDNEY, NSW, (BOT) B
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Figure B.1 Historical Perspective of BOT — 1930
(aerial photography Commonwealth of Australia)

Figure B.2 Piezometer Locations at BOT
(aerial photo base — NSW Dept. Lands, 1994)
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Table B.1 Rainfall & Evaporation (Class A Pan) Data
Period of Study and Overall
including full month before sampling and final month
for Station 66037, Sydney Airport (BOM, 2001)

measurements in mm

Rainfall
Year Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Ann
1997 1304|422 | 7.8 |166.2] 78 |152.8]/16.8|93.6 474 | 42 |16.8| 970

1998 71.2 {384 | 31 | 214 |227.2| 91.6 | 88.6 [396.6

# readings | 69 | 69 69 69 69 69 | 69 | 69 | 69 | 69 | 69 | 69 68
lowest 54 125 164 |78 |29 |25 0 02 ] 1.6 0 57 | 48 | 5229
highest [400.4[596.9| 393 [476.2|421.7|465.9|253.7]396.6|249.4|1271.3|396.1|359.2| 2025.2
average | 99.0 [111.3]122.7/106.4]| 99.9 |125.0] 68.5 | 81.6 | 63.5| 72.6 | 82.1 | 75.9 |1103.4
median | 84.0 | 73.2 1 97.9 [ 80.0 | 84.5 |100.6| 51.6 | 44.6 | 47.4 | 47.4 | 67.4 | 55.6 | 1073.5

Evaporation
Year | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Ann
1997 164.4(190.8| 143 | 86.4 | 69 | 78.6 | 121 | 117 | 199 [221.6|238.6[1850.4

1998 | 231 (214.4|190.21135.2| 85.4 | 72.6 | 76.6 |101.2

# readings| 25 | 25 25 24 24 24 24 24 24 24 24 24 24
lowest [172.7/136.2]134.1] 93.5 | 69.4 | 63.5 | 53.6 | 98.8 |112.6]129.6|161.6|183.2|1561.1
highest [270.6/214.4| 205 |152.8|119.6| 96.1 |104.9[149.2|206.4|234.2| 226 |292.9(2042.6
average |217.1/178.6| 165 [123.9] 88.8 | 75.7 | 83.7 |115.2]141.3|176.6|195.3]230.1[1788.2
median |211.5/180.4]163.2|122.3| 87.9 | 73.3 | 81.5 |111.6]137.6|178.6|195.4|229.3]1766.3

Table B.2 Summary of Hydraulic Test Data

Slug Tests
Kin m/sec
Well Bouwer & Rice Cooper et al. Hvorslev Comments
too quick for any method
B5 n/a see Chapter Four
too quick for any method
B9 n/a see Chapter Four
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Botany Cemetery (Eastern Suburbs Memorial Park) B1
Location: behind ‘General Vault Area’ northern end opposite ‘General RL * (ahd)
Lawn B’ Est. 15.8
Driller: B. Dent Date Drilled:
Drilling Method: Hand Auger — 100 mm 6/12/96
Piezometer Type: SOmm PVC class Collar: Screen Length: Supervised By:
18, PVC screen 0.5mm slots 0.68 m 0.5 m BBD
Casing, water made
lift, sogil filter pack Depth Description
samples m screen m m
A V 0.4 drain 0-05 gravelly clay fill (wet at drain invert)
s0.7-0.9 V0.8 0.5-09 It grey to yellow-white fine quartz sand, sat’d
B1/1 0.9 -1.15 | 1t grey, white then beige silty fine sand sat’d
s1.0-1.1 pack to 0.3 1.15 complete in sandstone bedrock
B1/2 scr 0.65 - 1.15

Record of Sampling and Water Levels

DATE TIME SWL# SAMPLE NO/S
26/3/97 09:33 1.38 B1/1,B1/111
28/5/97 >09:40 1.30 B1/2
1/8/97 09:15 1.22 B1/3
28/10/97 08:55 1.40 B1/4
10/3/98 09:11 1.61 B1/5
Initial Water Chemistry Sample No: B1/1
Date: Analyte values in mg/L
pH 6.7 units EC 1014 puS/cm
Eh -36 mV O, n/a % Sat
Temp 22.5 °C BOD <2 mg/L
Na 119.1 Cl 120.0
K 8.7 HCO; 329.7
Ca 64.8 SO, 13.0
Mg 24.8 NO,-N 0
NH,4 1.33 NOs;-N 0
TOC 66.0 PO, 1.9
Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise
A Temporary 100 mm PVC casing on some holes and for below watertable
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Botany Cemetery (Eastern Suburbs Memorial Park) B2
Location: New Lawn area N of Jewish Section RL * m (ahd)
Est. 16.0
Driller: B. Dent Date Drilled:
Drilling Method: Hand Auger — 100 mm 4/10/96
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.69 m 1.4 m BBD
Casing, SWL
lift, sogil filter pack Depth Description
samples screen m m
AN 0-03 dk to It grey organic-rich qtz sand
s 0.6 B2/1 pack 0.95 03-13 It grey-white fine qtz sand
$s2.0-2.1 1.3-1.6 orange-br iron cemented sand (coffee rock)
B2/2 1.6-3.2 yellow fine — med qtz sand
$s3.05-32 | V321 32-34 orange-br sand, very wet (RS?)
B2/3 scr2.0-3.4 34 complete on hard bedrock (sandstone?)

Record of Sampling and Water Levels

DATE TIME SWL# SAMPLE NO/S
25/3/97 ? dry
23/5/97 ? dry
27/10/97 09:07 dry
9/8/98 09:38 dry
11/8/98 13:10 3.18 B2/6, B2/666
Initial Water Chemistry Sample No: B2/6
Date: 11/8/98 Analyte values in mg/L
pH 6.0 units EC 367 uS/cm
Eh 82 mV 0O, n/a % Sat
Temp 17.5 °C BOD <2 mg/L
Na 19.4 Cl 38.5
K 18.0 HCO; 25.1
Ca 29.6 SO4 22.2
Mg 4.6 NO,-N 0.008
NH,4 0.5 NOs;-N 9.5
TOC 5.6 PO, 0.5
Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise
M Temporary 100mm PVC casing on some holes and for below watertable.
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Botany Cemetery (Eastern Suburbs Memorial Park) B3
Location: General 40 (monumental) Section Row 6, above Centenary RL * m (ahd)
Avenue Est. 13.6
Driller: B. Dent Date Drilled:
Drilling Method: Hand Auger — 100 mm 11/10/96
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.7 m 1.5 m BBD
Casing, water made
lift, sogil filter pack Depth Description
samples screen m m
A V12 0-1.2 grey-br & mot yellow fine sandy fill, pieces of SS; wet
s1.5-1.7 | packto0.7 1.2-1.95 | dk grey fine qtz sand
B3/1 scr 0.45—-1.95 | 1.95 complete on sandstone - ? possible fill boulder ?

Record of Sampling and Water Levels

DATE TIME SWL# SAMPLE No/s
25/3/97 13:10 2.20 B3/1
29/5/97 >(09:33 2.09 B3/2
30/7/97 14:26 2.09 B3/3
27/10/97 10:54 2.18 B3/4
9/3/98 10:13 2.33 B3/5
11/8/98 13:42 1.87 B3/6

Initial Water Chemistry Sample No: B3/1

Date: 25/3/97 Analyte values in mg/L

pH 6.3 units EC 1116 uS/cm
Eh 64 mV 0, 23.5 % Sat
Temp 23.5 °C BOD 2.0 mg/L
Na 110.6 Cl 140.0

K 14.8 HCO;, 162.9

Ca 83.1 SO4 130.0

Mg 28.6 NO,-N 0.011

NH,4 1.26 NOs;-N 0.4

TOC 15.0 PO, 1.1

Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise
M Temporary 100mm PVC casing on some holes and for below watertable.
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Botany Cemetery (Eastern Suburbs Memorial Park) B4
Location: NW side of Centenary Avenue immediately below ‘General RL * m (ahd)
38Section’ Est. 11.6
Driller: B. Dent Date Drilled:
Drilling Method: Hand Auger — 100 mm 3/10/96
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.71 m 1.5 m BBD
Casing, water made
lift, sogil filter pack Depth Description
samples screen m m
AN 0-1.9 It grey — white med-fine qtz sand
no s V1.15 1.9-22 orange clayey sand (RS); very wet
pack to 0.35 2.2 complete in weathered sandstone
scr 0.7-2.2

Record of Sampling and Water Levels

DATE TIME SWL# SAMPLE NO/S
25/3/97 12:15 2.63 B4/1
29/5/97 13:12 2.24 B4/2
30/7/97 15:15 2.29 B4/3
27/10/97 12:01 2.61 B4/4
9/3/98 09:58 dry
10/8/98 14:04 1.49 B4/6
Initial Water Chemistry Sample No: B4/1
Date: 25/3/97 Analyte values in mg/L
pH 6.6 units EC 484 uS/cm
Eh -75 mV 0O, n/a % Sat
Temp 27.5 °C BOD <2 mg/L
Na 30.8 Cl 44.0
K 8.1 HCO; 164.4
Ca 48.6 SO, 15.0
Mg 12.9 NO,-N 0.020
NH,4 0.58 NOs;-N 0
TOC 11.0 PO, 2.8
Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise
M Temporary 100mm PVC casing on some holes and for below watertable.
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Botany Cemetery (Eastern Suburbs Memorial Park) BS
Location: SE corner Jewish Section adjacent to path RL * (ahd)
Est. 13.2
Driller: B. Dent Date Drilled:
Drilling Method: Hand Auger — 100 mm 5/12/96
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.68 m 1.5 m BBD
Casing, water made
lift, sogil filter pack Depth Description
samples screen m m
AN packto 1.3 0-3.5 It grey and white fine — med quartz sand
3.5-4.25 | orange silty sand (RS)
scr2.75—-4.25 | 4.25 complete in sandstone bedrock

Record of Sampling and Water Levels

DATE TIME SWL# SAMPLE No/s
25/3/97 ? 4.08 B5/1
28/5/97 >11:51 3.53 B5/2
31/7/97 08:52 3.36 B5/3
27/10/97 13:34 3.96 B5/4
10/3/98 11:01 4.00 B5/5

Initial Water Chemistry Sample No: B5/1

Date: 25/3/97 Analyte values in mg/L

pH 6.0 units EC 596 uS/cm
Eh 167 mV 0, 24.8 % Sat
Temp 24.8 °C BOD <2 mg/L
Na 68.2 Cl 95.0

K 14.2 HCO;, 60.0

Ca 30.9 SO4 48.0

Mg 9.0 NO,-N 0.009

NH,4 n/a NO;-N 0.9

TOC 16.0 PO, n/a

Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise
M Temporary 100mm PVC casing on some holes and for below watertable.
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Botany Cemetery (Eastern Suburbs Memorial Park) B6
Location: on pathway between “Roman Catholic 21 Section” and newer RL * m (ahd)
lawn, below Jewish Section Est. 11.3
Driller: B. Dent Date Drilled:
Drilling Method: Hand Auger — 100 mm 4/10/96
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.69 m 1.45 m BBD
Casing, SWL
lift, sogil filter pack Depth Description
samples screen m m
A 0-03 dk to It grey —white fine qtz sand
s1l.4-1.6 | packto0.6 14-1.6 dk brown iron cemented sand (coffee rock)
B6/1 1.6-2.1 yellow and mot orange fine-med sand
$24-2.6 ser1.15-2.6 |2.1-26 orange clayey fine sand (RS), wet
B6/2 2.6 complete in sandstone bedrock

Record of Sampling and Water Levels

DATE TIME SWL# SAMPLE No/s
25/3/97 11:25 dry
29/5/97 10:45 2.73 B6/2
31/7/97 09:35 2.70 B6/3
27/10/97 09:18 dry
27/3/98 09:52 dry
11/8/98 14:22 2.02 B6/6
Initial Water Chemistry Sample No: B6/2

Date: 29/5/97 Analyte values in mg/L

pH 6.2 units EC 670 uS/cm
Eh 77 mV 0, 12.1 % Sat
Temp 17.2 °C BOD <2 mg/L
Na 64.9 Cl 69.0

K 13.2 HCO;, 103.6

Ca 49.7 SO4 89.0

Mg 18.5 NO,-N 0.001

NH,4 0.73 NO;-N 3.5

TOC 11.0 PO, 0.9

Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise
M Temporary 100mm PVC casing on some holes and for below watertable.
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Botany Cemetery (Eastern Suburbs Memorial Park) B7
Location: SE corner General 38 (monumental) Section, above Centenary | RL * m (ahd)
Avenue Est. 10.8
Driller: B. Dent Date Drilled:
Drilling Method: Hand Auger — 100 mm 5/12/96
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.68 m 1.5 m BBD
Casing, water made
lift, sogil filter pack Depth Description
samples screen m m
AN 0-0.35 dk grey organic sand
s1.7-1.8 | packto 0.7 0.35-1.4 | It grey — white fine quartz sand
B7/1 scr0.9- 24 14-1.6 dk brown & orange mot cemented sand (coffee rock)
s2.3 B7/2 1.6-24 yellow-br fine qtz sand
s1.0-1.4 2.4 complete in white sandstone bedrock
B7/3

Record of Sampling and Water Levels

DATE TIME SWL# SAMPLE No/s
25/3/97 ? 243 B7/1
29/5/97 11:50 1.88 B7/2
31/7/97 10:15 1.87 B7/3
27/10/97 ? 2.33 B7/4
9/3/98 09:55 2.64 B7/5
11/8/98 15:28 1.13 B7/6

Initial Water Chemistry Sample No: B7/1

Date: 25/3/97 Analyte values in mg/L

pH 6.3 units EC 910 uS/cm
Eh 45 mV O, n/a % Sat
Temp 24.0 °C BOD <2 mg/L
Na 73.2 Cl 92.0

K 23.8 HCO;, 216.5

Ca 75.0 SO4 78.0

Mg 20.6 NO,-N 0.007

NH,4 1.72 NO;-N 5.7

TOC 13.0 PO, 1.1

Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise
M Temporary 100mm PVC casing on some holes and for below watertable.
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Botany Cemetery (Eastern Suburbs Memorial Park) B8
Location: Centenary Avenue, end of ‘Roman Catholic 21’ Section RL * m (ahd)
Est. 10.0
Driller: B. Dent Date Drilled:
Drilling Method: Hand Auger — 100 mm 4/12/96
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.63 m 1.5 m BBD
Casing, SWL
lift, sogil filter pack Depth Description
samples screen m m
A 0-2.1 loose It grey-white fine sand
pack to 1.2 2.1-24 orange-br cemented sand (coffee rock)
v2.7 24-28 brown & orange mot sand, less cemented, wet
scr2.25-3.75 | 2.8-3.5 dense yellow med qtz sand
$s3.6-3.7 3.5-3.75 | It grey-white & beige clayey sand (RS )
B8&/1 3.75 complete in weathered sandstone bedrock

Record of Sampling and Water Levels

DATE TIME SWL# SAMPLE No/s
25/3/97 09:30 3.31 B8/1
29/5/97 13:48 2.77 B8/2
31/7/97 11:15 2.66 B8/3
28/10/97 11:05 3.15 B8/4
9/3/98 13:18 3.67 B8/5
10/8/98 12:27 2.02 B8/6

Initial Water Chemistry Sample No: B&/1

Date: 25/3/97 Analyte values in mg/L

pH 6.2 units EC 458 uS/cm
Eh 138 mV 0, 15.2 % Sat
Temp 24.7 °C BOD <2 mg/L
Na 27.8 Cl 42.0

K 6.2 HCO;, 193.6

Ca 533 SO4 15.0

Mg 8.0 NO,-N 0.005

NH,4 0.44 NO;-N 0

TOC 10.0 PO, 4.3

Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise
M Temporary 100mm PVC casing on some holes and for below watertable.
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Botany Cemetery (Eastern Suburbs Memorial Park) B9
Location: E end of General 32 Section on Arthur Taylor Avenue near RL * m (ahd)
Centenary Avenue Est. 8.2
Driller: B. Dent Date Drilled:
Drilling Method: Hand Auger — 100 mm 6/12/96
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.68 m 1.5 m BBD
Casing, water made
lift, sogil filter pack Depth Description
samples screen m m
AN 0-1.5 It grey & white fine-med qtz sand
s 1.5 B9/1 | packto 0.6 1.5-1.8 orange & br mot cemented sand (coffee rock)
s28 B92 | V25 1.8-2.8 It grey & white fine-med qtz sand
scr2.0-3.5 2.8-34 yellow med gtz sand
34-35 yellow-br sandy clay (RS)
35 complete in med stiff grey sandy clay (EW siltstone)

Record of Sampling and Water Levels

DATE TIME SWL# SAMPLE No/s
25/3/97 08:15 3.34 B9/1
29/5/97 15:15 2.73 B9/2
1/8/97 10:23 2.62 B9/3
28/10/97 09:51 2.86 B9/4, B999/4
9/3/98 14:27 3.12 B9/5
10/8/98 14:58 2.30 B9/6
Initial Water Chemistry Sample No: BY/1

Date: 25/3/97 Analyte values in mg/L

pH 6.3 units EC 607 uS/cm
Eh 160 mV 0, 25.0 % Sat
Temp 23.2 °C BOD <2 mg/L
Na 52.1 Cl 76.0

K 10.7 HCO;, 104.9

Ca 50.7 SO4 61.0

Mg 12.2 NO,-N 0.005

NH,4 0.63 NOs;-N 0.8

TOC 9.1 PO, 2.8

Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise
M Temporary 100mm PVC casing on some holes and for below watertable.
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NATIONAL STUDY OF CEMETERY GROUNDWATERS
BOREHOLE
UNIVERSITY OF TECHNOLOGY, SYDNEY
Cemetery: Botany Cemetery (Eastern Suburbs Memorial Park) B11
Location: behind vaults facing Frost Avenue opposite ‘General Lawn 34’ | RL * m (ahd)
Section , NE of water fountain area Est. 14.8
Driller: B. Dent Date Drilled:
Drilling Method: Hand Auger — 100 mm 4/12/97
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.28 m 1.5 m BBD
Casing, SWL
lift, sogil filter pack Depth Description
samples screen m m
AN pack to 1.2 0-0.2 med-fine yellow qtz sand, roots & organic matter
no s 0.2-0.7 grey-white fine qtz sand

V24
scr 1.15-2.65

0.7-1.6 dk br & mot yellow cemented sand (coffee rock)
1.6-2.1 It br and white mot fine qtz sand

2.1 -2.65 | white clayey sand

2.65 complete on sandstone bedrock

Record of Sampling and Water Levels

DATE TIME SWL# SAMPLE No/s
9/3/98 09:13 dry
22/4/98 09:59 1.29 B11/E, B11/E2*
10/8/98 13:20 2.75 nil
Initial Water Chemistry Sample No: BI11/E

Date: 22/4/98 Analyte values in mg/L

pH 5.8 units EC 554 uS/cm
Eh 152 mV O, n/a % Sat
Temp 23.0 °C BOD <2 mg/L
Na 47.2 Cl 82.0

K 3.6 HCO;, 38.0

Ca 37.4 SO4 105.0

Mg 10.0 NO,-N 0.002

NH,4 0.12 NO;-N 0.7

TOC 6.9 PO, 0.6

Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise
M Temporary 100mm PVC casing on some holes and for below watertable.
Borehole established as anew background when B1 was found to be possibly contaminated. This bore
adjacent to new construction on N side of boundary where ground level raised by about 4 m.
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Botany Cemetery (Eastern Suburbs Memorial Park) B12
Location: N boundary former power station site (W of Military Rd) RL * m (ahd)
adjacent to sub-station road, 1.4.m from fence corner Est. 20.0
Driller: B. Dent Date Drilled:
Drilling Method: Hand Auger — 100 mm 4/12/97
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.66 m 1.5 m BBD
Casing, SWL
lift, sogil filter pack Depth Description
samples screen m m
N 0-0.7 bitumen seal, road base and fill, coke coarse SS pieces
s none pack to 1.25 0.7-1.7 It grey & br fine qtz sand
1.7—-1.75 | very hard layer of brown cemented sand (?coffee rock)
1.75-2.1 | white fine qtz sand
scr1.7-3.2 2.1-2.75 | yellow with br mot med-fine qtz sand
2.75-3.2 | yello-orange coarse gravelly sandy clay (RS)
32 complete in sandstone bedrock

Record of Sampling and Water Levels

DATE TIME SWL# SAMPLE NO/S
9/3/98 09:03 dry
10/8/98 10:32 2.52 B12/6, B12/666
Initial Water Chemistry Sample No: B12/6
Date: 10/8/98 Analyte values in mg/L
pH 6.7 units EC 826 uS/cm
Eh 75 mV 0, 33.4 % Sat
Temp 17.0 °C BOD 7.0 mg/L
Na 101.7 Cl 150.0
K 29.3 HCO;, 143.9
Ca 32.5 SO4 34.0
Mg 10.1 NO,-N 0.007
NH,4 2.46 NO;-N 0
TOC 13.0 PO, 0.9
Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise
M Temporary 100mm PVC casing on some holes and for below watertable.
New background bore in former power station site, N boundary adjacent to power sub-station road

and W of former

carpark
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APPENDIX C

SITE INVESTIGATION INFORMATION

WORONORA GENERAL CEMETERY, SYDNEY, NSW, (WOR) W
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Figure C.1 Historic Perspective of WOR — 1930
(aerial photography Commonwealth of Australia)

Figure C.2 Piezometer Locations at WOR
(aerial photo base — NSW Dept. Lands, 1994
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Table C.1 Rainfall Data & Evaporation (Class A Pan)
Period of Study and Overall
including full month before sampling and final month

for Station 66078, Lucas Heights (rainfall) and

Station 66037, Sydney Airport (evaporation) (BOM, 2001)

measurements in mm

Rainfall
Year Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Ann
1997 612 0.5 | 96.5| 51 |48.8|18.7 |105.6| 60.2 | 21.7 | 27.3 |732.4
1998 75 56 | 15.5 ] 161 |203.3] 80.2 | 86.8
#readings| 39 39 40 | 41 41 41 41 40 40 39 39 39 37
lowest | 7.1 | 122 104 ] 05 | 41 | 23 | 03 0 0.6 0 8.1 | 6.4 [556.3
highest [270.7| 443 |329.51397.6|270.3 |449.7|363.7[403.8249.3|213.7[432.2|273.1| 1804
average | 102.4| 94.5 |117.3] 97.0 | 82.5 |106.8| 59.3 | 75.0 | 553 | 73.4 | 97.2 | 87.4 |1061.0
median | 80.2 | 70.2 | 90.8 | 66.6 | 75.2 | 70.8 | 39.8 | 30.7 | 48.1 | 48.6 | 71.5 | 65.7 | 1070
Evaporation
Year | Jan | Feb | Mar | Apr [ May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Ann
1997 190.8] 143 | 864 | 69 | 78.6 | 121 | 117 | 199 [221.6]238.6|1850.4
1998 | 231 [214.4[190.2|135.2| 854 | 72.6 | 76.6
# readings| 25 | 25 25 24 1 24 | 24 | 24 | 24 | 24 | 24 | 24 | 24 24
lowest [172.7/136.2|134.1| 93.5 | 69.4 | 63.5 | 53.6 | 98.8 |112.6]|129.6|161.6|183.2|1561.1
highest [270.6/214.4| 205 |152.8[119.6| 96.1 |104.9[149.2|206.4|234.2| 226 |292.9[2042.6
average |217.1/178.6| 165 [123.9] 88.8 | 75.7 | 83.7 |115.2]141.3|176.6|195.3]230.1|1788.2
median |211.5/180.4]163.2|122.3| 87.9 | 73.3 | 81.5 |111.6]137.6|178.6|195.4[229.3]1766.3
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Woronora General Cemetery W1
Location: in roadway between ‘Lawns 1 & 2°, near northern boundary RL *m (ahd)
Est. 100.7
Driller: Unidrill Pty. Ltd. Date Drilled:
Drilling Method: 400 mm solid flight auger 10/12/96
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.68 m 3.0 m BBD
Casing, water made
lift, sogil filter pack Depth Description
samples m screen m m
A 0-03 dk br sandy topsoil
$s0.5-1.0 | packto1.05 03-1.2 med dense yel-br sandy clay
W1/2 1.2-2.0 stiff grey clay with ironstone pebbles
s1.0-1.2 V24 2.0-4.15 | very soft, EW grey siltstone
W1/3 scr 1.15-4.15 | 4.15 complete in grey siltstone
$2.5-3.0
Wl1/1

Record of Sampling and Water Levels

DATE TIME SWL# SAMPLE NO/S

10/4/97 10:55 2.10 W1/1

5/6/97 13:01 1.78 W1/2

29/1/97 09:39 1.74 W1/3

3/11/97 09:37 1.92 W1/4

16/3/98 13:17 2.64 WI1/5

14/7/98 14:43 1.66 W1/6
Initial Water Chemistry Sample No: W1/1
Date: 10/4/97 Analyte values in mg/L
pH 6.2 units EC 337 puS/cm
Eh 37 mV 0, 27.5 % Sat
Temp 21.8 °C BOD <2 mg/L
Na 17.0 Cl 22.0
K 10.2 HCO;3 100.0
Ca 30.8 SO, 15.0
Mg 5.6 NO,-N 0.010
NH,4 0.19 NO;-N 0
TOC 8.8 PO, 0
Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise
" no casing used for Woronora augering or pitting
log adapted from nearby exploration pit #1 of 25/11/96
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Woronora General Cemetery W2
Location: NE of ‘Lawn 1’ in buffer zone RL *m (ahd)
Est. 100.0
Driller: Unidrill Pty. Ltd. Date Drilled:
Drilling Method: 400 mm solid flight auger 10/12/96
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.69 m 2.0 m BBD
Casing, water made
lift, sogil filter pack Depth Description
samples m screen m m
A 0-0.2 dk br sandy topsoil
s02-1.1 pack to 1.1 02-1.1 orange & yel-br mot sandy clay
W2/1 V1.7 1.1-22 red & grey mot clay
$2.2-3.0 V22 22-3.0 weathered grey & beige siltstone and sandstone
W2/2 scr1.3-3.3 3.0-33 weathered white sandstone
3.3 complete in sandstone

Record of Sampling and Water Levels

DATE TIME SWL# SAMPLE NO/S
10/4/97 12:00 1.64 W2/1
5/6/97 13:38 1.44 W2/2
29/7/97 13:59 1.43 W2/3
3/11/97 10:35 1.69 W2/4
16/3/98 14:01 2.46 W2/5
14/7/98 15:26 1.77 W2/6

Initial Water Chemistry Sample No: W2/1

Date: 10/4/97 Analyte values in mg/L

pH 6.4 units EC 375 puS/cm
Eh 122 mV 0, 23.5 % Sat
Temp 21.0 °C BOD 2 mg/L
Na 17.0 Cl 21.0

K 12.9 HCO; 126.8

Ca 32.8 SO, 29.0

Mg 33 NO,-N 0.002

NH, 0.1 NO;-N 0.5

TOC 7.4 PO, 0.1

Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise

" no casing used for Woronora augering or pitting

log adapted from nearby exploratory Pit 32 of 25/11/96
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Woronora General Cemetery W3
Location: NE corner of buffer zone, adjacent new residence RL *m (ahd)
Est. 99.5
Driller: Unidrill Pty. Ltd. Date Drilled:
Drilling Method: 400 mm solid flight auger 10/12/96
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.67 m 2.0 m BBD
Casing, water made
lift, sogil filter pack Depth Description
samples m screen m m
A 0-03 1t br sandy topsoil
$ no pack to 1.1 0.3-1.3 orange & yel-br mot sandy clay
1.3-22 grey clay with ironstone pebbles
scr1.4-3.4 22-34 weathered (EW?) grey siltstone
34 complete in grey siltstone

Record of Sampling and Water Levels

DATE TIME SWL# SAMPLE NoO/S
10/4/97 12:56 1.27 W3/1
5/6/97 12:44 1.43 nil
30/7/97 11:35 1.38 W3/3
17/3/98 12:52 2.29 W3/5
15/7/98 14:12 1.34 W3/6
Initial Water Chemistry Sample No: W3/1

Date: 10/4/97 Analyte values in mg/L

pH 10.8° units | EC 390 uS/cm
Eh 36 mV 0, 44.3 % Sat
Temp 21.6 °C BOD 2.0 mg/L
Na 19.0 Cl 24.0

K 16.0 HCO; 0

Ca 27.8 SO, 23.0

Mg 0.6 NO,-N 0.024

NH,4 0 NO;-N 0.5

TOC 7.5 PO, 0

Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise

" no casing used for Woronora augering or pitting

log adapted from nearby exploratory Pit #7 of 25/11/96
$ the high pH cannot be explained, however, remainder of results in order
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NATIONAL STUDY OF CEMETERY GROUNDWATERS
BOREHOLE
UNIVERSITY OF TECHNOLOGY, SYDNEY
Cemetery: Woronora General Cemetery W4
Location: background bore, adjacent to former residence and Linden St RL *m (ahd)
above lower entrance Est. 102.2
Driller: Unidrill Pty. Ltd. Date Drilled:
Drilling Method: 400 mm solid flight auger 10/12/96
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.71 m 2.0 m BBD
Casing, water made
lift, sogil filter pack Depth Description
samples m screen m m
AN 0-0.5 gravelly sand topsoil
s 1.0 W4/1 | packto 1.0 0.5-1.5 yel-br sandy clay, increasing ironstone pebbles
s 2.1 W4/2 1.5-24 HW mot purple & red-br & grey siltstone
$s29W4/3 | scrl.1-3.1 24-3.1 MW — HW grey siltstone
3.1 complete in white sandstone (lithology change)
Record of Sampling and Water Levels
DATE TIME SWL# SAMPLE NO/S
11/4/97 12:35 3.25 W4/1
5/6/97 11:26 3.10 W4/2
29/7/97 11:27 2.80 W4/3
3/11/97 11:51 3.27 W4/4
16/3/98 09:42 dry
15/7/98 11:48 2.39 W4/6
Initial Water Chemistry Sample No: W4/1
Date: 11/4/97 Analyte values in mg/L
pH 6.0 units EC 922 puS/em
Eh 166 mV 0, 33.0 % Sat
Temp 21.6 °C BOD 21.0 mg/L
Na 69.5 Cl 170.0
K 22.6 HCO; 110.9
Ca 30.0 SO, 72.0
Mg 9.0 NO,-N 0.001
NH,4 0 NO;-N 0.4
TOC 19.0 PO, 0

Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)
# SWL measured from top of collar unless indicated otherwise
" no casing used for Woronora augering or pitting
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Woronora General Cemetery W5
Location: ‘Abelia Lawn’ RL *m (ahd)
Est. 111.5
Driller: Unidrill Pty. Ltd. Date Drilled:
Drilling Method: 400 mm solid flight auger 10/12/96
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.68 m 1.5 m BBD
Casing, water made
lift, sogil filter pack Depth Description
samples m screen m m
A 0-0.2 dk br organic sandy loam
$0.5-0.8 | packto0.9 02-1.3 yel-br sandy clay
W5/1 1.3-1.8 br-grey & mot grey sandy clay
s1.4W5/2 |scr09-2.4 1.8-24 grey clay
2.4 complete in ?weathered siltstone?

Record of Sampling and Water Levels

DATE TIME SWL# SAMPLE NoO/S
11/4/97 13:11 2.27 W5/1
5/6/97 10:36 1.68 W5/2
30/7/97 10:28 1.62 W5/3
4/11/97 09:06 1.76 W5/4
17/3/98 11:27 2.22 W5/5

Initial Water Chemistry Sample No: W5/1

Date: 11/4/97 Analyte values in mg/L

pH 53 units EC 274 puS/em
Eh 110 mV 0, 10.4 % Sat
Temp 24.3 °C BOD 10.0 mg/L
Na 30.5 Cl 25.0

K 1.3 HCO; 43.9

Ca 23 SO, 56.0

Mg 2.9 NO,-N 0

NH,4 2.62 NO;-N 0.1

TOC 9.2 PO, 0

Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise
" no casing used for Woronora augering or pitting
borelog adapted from adjacent exploratory Pit # 6 of 25/11/96
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Woronora General Cemetery We
Location: ‘The Park’ close to drain wetland and W boundary RL *m (ahd)
Est. 106.0
Driller: Unidrill Pty. Ltd. Date Drilled:
Drilling Method: 400 mm solid flight auger 10/12/96
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots m 1.5 m BBD
Casing, water made
lift, sogil filter pack Depth Description
samples m screen m m
A 0-0.3 yel-br sandy clay, moist
s1.0-2.0 pack to 0.5 03-1.2 firm white sandy clay, moist
W6/1 1.6 H,S 1.2-2.0 mod. stiff white & red, yel-br & grey mot sandy clay
s2.0 W6/2 | scr0.6—2.1 2.0-2.1 HW white & red mot med sandstone
2.1 complete in sandstone

Record of Sampling and Water Levels

DATE TIME SWL# SAMPLE NoO/S
10/4/97 14:05 1.56 W6/1
4/6/97 09:50 0.87 W6/2
29/7/97 10:38 0.74 W6/3
3/11/97 13:07 1.06 W6/4
16/3/98 11:56 2.09 W6/5, W666/5
15/7/98 09:20 0.85 W6/6
Initial Water Chemistry Sample No: Wéo/1

Date: 10/4/97 Analyte values in mg/L

pH 6.6 units EC 984 puS/em
Eh -134 mV 0, 6.9 % Sat
Temp 23.1 °C BOD 10.0 mg/L
Na 32.9 Cl 39.0

K 4.6 HCO; 256.0

Ca 66.1 SO, 17.0

Mg 8.7 NO,-N 0

NH,4 4.72 NO;-N 0

TOC n/a PO, 0.7

Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise
" no casing used for Woronora augering or pitting

the general area of this bore is usually boggy except in very dry summer months
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Woronora General Cemetery w7
Location: within road-enclosed triangle adjacent to ‘Orthodox Section’ RL *m (ahd)
above ‘The Park’ Est. 111.3
Driller: Unidrill Pty. Ltd. Date Drilled:
Drilling Method: 400 mm solid flight auger 10/12/96
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.68 m 2.0 m BBD
Casing, water made
lift, sogil filter pack Depth Description
samples m screen m m
A 0-03 It br & orange gravelly topsoil
s 1.1 W7/1 | packto 0.8 0.3-0.8 yel-br sandy clay
s2.1W7/2 0.8-2.2 yel-br & dk grey mot sandy clay
$s29W7/3 | scr1.0-2.0 22-3.0 weathered grey & mot yel-br siltstone
3.0 complete in weathered siltstone

Record of Sampling and Water Levels

DATE TIME SWL# SAMPLE NO/S

11/4/97 14:55 1.72 W7/1

5/6/97 09:15 1.39 W7/2

30/7/97 09:19 1.35 W7/3

4/11/97 10:00 1.50 W7/4

16/3/98 10:48 2.68 W7/5

15/7/98 10:01 1.19 W7/6
Initial Water Chemistry Sample No: W7/1
Date: 11/4/97 Analyte values in mg/L
pH 6.5 units EC 390 puS/em
Eh 51 mV 0, 17.9 % Sat
Temp 17.9 °C BOD 110.0 mg/L
Na 32.5 Cl 21.0
K 19.9 HCO; 134.1
Ca 38.0 SO, 25.0
Mg 4.1 NO,-N 0.004
NH,4 0.15 NO;-N 0
TOC 21.0 PO, 0.8
Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise

" no casing used for Woronora augering or pitting
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Woronora General Cemetery W8
Location: below ‘Vaults Section’, SE corner near Linden St RL *m (ahd)
Est. 109.2
Driller: Unidrill Pty. Ltd. Date Drilled:
Drilling Method: 400 mm solid flight auger 10/12/96
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.63 m 1.5 m BBD
Casing, water made
lift, sogil filter pack Depth Description
samples m screen m m
M 0-0.6 sandy fill
$ no pack to 0.9 0.6-14 med stiff yel-br sandy clay
V13 14-19 red-br mot in grey clay
V19 1.9-25 weathered siltstone with sandstone layers; hard at 2.4
scr1.0-2.5 2.5 complete in siltstone

Record of Sampling and Water Levels

DATE TIME SWL# SAMPLE NO/S
11/4/97 14:45 2.64 W8/1
3/6/97 11:06 1.58 W38/2
29/7/97 12:41 1.55 W38/3
3/11/97 14:10 1.73 W8/4
17/3/98 10:15 2.32 W38/5

Initial Water Chemistry Sample No: W&/1

Date: 11/4/97 Analyte values in mg/L

pH 5.8 units EC 171 puS/cm
Eh 176 mV 0, 43.0 % Sat
Temp 22.0 °C BOD 4.0 mg/L
Na 13.6 Cl 19.0

K 6.9 HCO; 18.3

Ca 9.5 SO, 16.0

Mg 2.4 NO,-N 0

NH,4 0.03 NO;-N 0.1

TOC 9.4 PO, 0.4

Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise
" no casing used for Woronora augering or pitting
borelog adapted from adjacent exploratory Pit #8 of 27/11/96
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Woronora General Cemetery w9
Location: established in rubble sub-soil drain between ‘Anglican 3 and 4°, | RL * m (ahd)
on roadway at NE end Est. 103.0
Driller: Unidrill Pty. Ltd. Date Drilled:
Drilling Method: 400 mm solid flight auger 7/2/97
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.55 m 0.9 m BBD
Casing, water made
lift, sogil filter pack Depth Description
samples m screen m m
AN pack to 0.58 adjacent to drain; rubble and fill to 2.0 m
s W9/1 V 1.36 profile within sandy clays
sandy fill ser 1.2 -2.1 2.1 complete in ?siltstone?

trench, drain & bore flooded during emplacement

Record of Sampling and Water Levels

DATE TIME SWL# SAMPLE NoO/S

5/6/97 14:14 1.73 W9/2

29/7/97 14:53 1.62 W9/3

4/11/97 11:00 1.95 W9/4

18/3/98 10:40 dry

15/7/98 13:53 1.69 W9/6
Initial Water Chemistry Sample No: W9/2
Date: 5/6/97 Analyte values in mg/L
pH 5.5 units EC 192 puS/cm
Eh 72 mV 0O, 46.7 % Sat
Temp 20.5 °C BOD <2 mg/L
Na 24.8 Cl 24.0
K 1.6 HCO; 2.4
Ca 4.8 SO, 28.0
Mg 4.3 NO,-N 0
NH, n/a NOs;-N 0
TOC 0.6 PO, 0

Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)
# SWL measured from top of collar unless indicated otherwise

" no casing used for Woronora augering or pitting

bore constructed on side of sub-soil drain to which it is connected by sand-filled trench

no grout seal on this bore — not feasible; sandy fill of trench sampled
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APPENDIX D

SITE INVESTIGATION INFORMATION

MELBOURNE GENERAL CEMETERY, MELBOURNE, VIC, (MEL) M
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Figure D.1 Historical Perspective of MEL — 1950
(aerial photography Melbourne Board of Works)

Figure D.2 Piezometer Locations at MEL
(aerial photo base — Qascophoto, 1992)
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Table D.1 Rainfall & Evaporation (Class A Pan) Data
Period of Study and Overall
including full month before sampling and final month
for Station 86071, Melbourne Regional Office (BOM, 2001)

measurements in mm

Rainfall
Year Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Ann
1997 20 | 13.8 1596 | 35 | 18.2|27.8 | 56.8 | 30.8 | 56.8 | 7.2 |359.8

1998 | 594|716 | 74 | 502 | 50 |50.6 |39.6 | 228|354 | 786

#readings| 143 | 143 | 143 | 144 | 144 | 144 | 144 | 144 | 144 | 144 | 143 | 143 | 142
minimum| 03 | 05 | 3.7 0 3.8 8 94 11241134 75 | 65 | 1.7 13323
maximum| 176 |238.2|190.7| 195 |142.5{116.8|178.4[110.8|201.6]|193.3|206.1|197.4| 967.5
average | 48.9 | 47.6 | 51.2 | 58.0 | 57.2 | 50.1 | 48.4 | 50.2 | 59.2 | 67.4 | 60.0 | 59.3 |657.9
median | 37.4 | 32.1 | 38.8 | 50.9 | 56.0 | 43.9 | 46.6 | 49.6 | 53.3 | 68.1 | 52.3 | 48.7 |655.7

Evaporation
Year Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Ann
1997 99.6 | 64.8 | 41.2 | 34.6 | 348 | 51 |63.2107.2| 128 | 161 | 1139

1998 1162.6|156.2|118.2| 59.4 | 42.2 | 33.6 | 284 | 40.2 | 77.8 | 102.2

#readings| 44 44 44 44 44 44 44 44 44 44 43 43 43
lowest [130.1/103.8| 82 46 29 233 ]22.1 335482729 |86.2|111.4| 904
highest |260.7]|229.9(193.4|113.3| 71.1 | 47.6 | 66.6 | 88.6 |123.2] 151 | 185 [260.8[1592.2
average | 182.31153.3[121.7| 78.0 | 48.8 | 33.7 | 36.9 | 51.7 | 73.6 | 108.9]135.2|164.1|1189.9
median |179.0]150.6]116.8| 76.2 | 47.1 | 33.6 | 35.8 | 51.1 | 69.9 |105.6]|130.2|160.5[1143.6
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Melbourne General Cemetery M2
Location: Top of hill adjacent to new mausoleum, on edge of old roadway | RL * m (ahd)
at ‘Section P’ Est. 49.6
Driller: Van-Leeuwen Foundation Drilling Date Drilled:
Drilling Method: 400 mm solid flight auger 16/12/96
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.64 m 1.2 m BBD
Casing, SWL
lift, sogil filter pack Depth Description
samples screen m m
M 0-0.35 It grey gravelly sandy fill
0.35-0.55 grey-br sandy clay
s 1.6 M2/1 | packto 1.7 0.55-1.9 yel-br & orange & grey sandy clay, minor iron gravel
$s25M2/3 |scr1.9-3.1 | 1.9-3.1 weathered grey siltstone
3.1 complete in firm EW siltstone, occ. yel-br mot & roots

Record of Sampling and Water Levels

DATE TIME SWL m# SAMPLE NoO/S
1/4/97 n/a 3.04 M2/1
17/6/97 10:48 3.36 M2/2
22/7/97 09:47 3.47 M2/3
2/10/97 08:45 3.30 M2/4
13/2/98 12:13 3.29 M2/5
16/4/98 10:26 3.40 M2/6
28/10/98 07:55 2.96 M2/7

Initial Water Chemistry Sample No: M2/1

Date: 1/4/97 Analyte values in mg/L

pH 6.9 units EC 2176 puS/em
Eh -28 mV (0] n/a % Sat
Temp 23.1 °C BOD >13 mg/L
Na 492.0 Cl 61.0

K 19.3 HCO; 725.4

Ca 17.3 SO, 450.0

Mg 9.8 NO,-N 0.003

NH,4 0.61 NO;-N 0

TOC 77.0 PO, 4.2

Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise
" No casing was used during drilling at MEL
$ other exploratory boreholes were drilled — these were not established as sampling points, but some
soil samples were taken from these
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Melbourne General Cemetery M3
Location: east edge of ‘Roman Catholic’ Section on North Avenue RL * m (ahd)
adjacent to rotunda Est. 49.7
Driller: Van-Leeuwen Foundation Drilling Date Drilled:
Drilling Method: 400 mm solid flight auger 16/12/96
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.72 m 1.2 m BBD
Casing, SWL
lift, sogil filter pack Depth Description
samples screen m m
AN 0-0.6 dk grey sandy clay fill & topsoil
pack to 1.5 0.6-0.8 firm yel-br & grey sandy clay
s 1.2 M3/1 0.8-2.1 mot yel-br & orange & grey sandy clay
s2.1 M3/2 2.1-23 grey coarse sand (weathered sandstone?)
scr 1.95-3.15 | 2.3 -3.15 | firm-hard grey weathered siltstone
3.15 complete in siltstone

Record of Sampling and Water Levels

DATE TIME SWL m# SAMPLE NoO/S
1/4/97 n/a 3.61
7/6/97 12:00 3.25
22/7/97 08:53 dry
2/10/97 10:07 3.15 M3/4
13/2/98 09:05 3.33 M3/5
16/4/98 08:00 3.50
24/10/98 n/a 1.64
Initial Water Chemistry Sample No: M3/4

Date: 2/10/97 Analyte values in mg/L

pH 8 units EC 1476 puS/em
Eh -47 mV 0, 13 % Sat
Temp 18 °C BOD 53 mg/L
Na n/a Cl 35

K n/a HCO; 732

Ca n/a SO, 110

Mg n/a NO,-N n/a

NH4 n/a NO3-N n/a

TOC 32 PO, 0

Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise
" No casing was used during drilling at MEL
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Melbourne General Cemetery MS
Location: road junction at ‘Presbyterian K’ Section and perimeter road RL * m (ahd)
Est. 37.9
Driller: Van-Leeuwen Foundation Drilling Date Drilled:
Drilling Method: 400 mm solid flight auger 16/12/96
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.66 m 1.5 m BBD
Casing, SWL
lift, sogil filter pack Depth Description
samples screen m m
AN 0-0.2 1t br sandy topsoil & fill
s 0.95 M5/1 | packto 1.3 02-13 yel-br sandy clay, occ grey mot
s1.6 M5/2 | scr1.45-295 | 1.3-2.95 | EW grey siltstone becoming mot at 1.6
2.95 complete in HW/MW siltstone

Record of Sampling and Water Levels

DATE TIME SWL m# SAMPLE NoO/S
1/4/97 n/a dry
17/6/97 11:24 dry
22/7/97 11:14 dry
2/10/97 n/a dry
13/2/98 11:08 3.40 M5/5
16/4/98 08:10 dry
24/10/98 n/a dry
Initial Water Chemistry Sample No: M5/5

Date: 13/2/98 Analyte values in mg/L

pH 6.5 units EC 1232 uS/cm
Eh -62 mV (0] n/a % Sat
Temp 21.2 °C BOD 9.0 mg/L
Na 271.9 Cl 62.0

K 17.1 HCO; 475.5

Ca 20.9 SO, 130.0

Mg 12.5 NO,-N 0

NH,4 <0.i NOs-N 0

TOC 18.0 PO, <0.02

Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise
" No casing was used during drilling at MEL
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Melbourne General Cemetery Mo
Location: on perimeter road in ‘Presbyterian Q’ Section RL * m (ahd)
Est. 40.7
Driller: Van-Leeuwen Foundation Drilling Date Drilled:
Drilling Method: 400 mm solid flight auger 16/12/96
Piezometer Type: SO0mm PVC class 18, Collar: Screen Length: Supervised By:
PVC screen 0.5mm slots 0.69 m 1.2 m BBD
Casing, SWL
lift, sogil filter pack Depth Description
samples screen m m
AN 0-0.5 grey-br sandy fill & topsoil
$ no pack to 1.3 05-1.2 yell-br sandy clay; minor coarse sand
V21-26 1.2-27 grey EW/HW siltstone
scr 1.5-2.7 2.7 complete in grey siltstone

Record of Sampling and Water Levels

DATE TIME SWL m# SAMPLE NO/S
1/4/97 11:31 3.11 M6/1
7/6/97 11:31 3.46
22/1/97 11:18 dry
2/10/97 10:49 2.38
13/2/97 10:18 3.44
16/4/98 08:17 3.32
28/10/97 09:14 2.80 M6/7
Initial Water Chemistry Sample No: Mé6/1
Date: 1/4/97 Analyte values in mg/L
pH 7.1 units EC 5060 puS/em
Eh -139 mV 0, n/a % Sat
Temp 23.5 °C BOD <2 mg/L
Na 992.7 Cl 780.0
K 11.6 HCO; 1012
Ca 30.0 SO, 270.0
Mg 59.5 NO,-N 0.002
NH,4 n/a NO;-N 0
TOC 11.0 PO, n/a
Notes:  *RL is approximate at collar-natural junction; referenced to Australian Height Datum (ahd)

# SWL measured from top of collar unless indicated otherwise
" No casing was used during drilling at MEL
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NATIONAL STUDY OF CEMETERY GROUNDWATERS

UNIVERSITY OF TECHNOLOGY, SYDNEY BOREHOLE
Cemetery: Melbourne General Cemetery M7
Location: on roadw